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Limited molecular studies have been documented with ACE gene polymorphism in OA and RA in the
major industrial city in the country. The current study aims to investigate the prevalence of the arthritis
risks and perform the ACE gene polymorphism in OA and RA in hospital based population. In this
hospital-based study, we adopted 1000 arthritis subjects; 539 was suffering with OA and 461 RA in
the local hospital. Based on the filled questionnaire and signed consent form, patients were involved in
this study. Genotyping was performed in 1000 arthritis subjects. Our results indicated the risk of BMI
and smoking status in both OA and RA diseases. Most of the participants involved in this study were con-
sidered to opt the non-vegetarian rather than the vegetarian. The arthritis patients were interested in eat-
ing the chicken (65.7%) and then red meat (31.5%). Regular walking (22.4%) was found to be higher in the
arthritis patients than the regular exercise (4.7%). However, males are more active than the females in
both the regular exercise and regular walking. Most of the arthritis patients (37.3%) had the comfortable
sleep duration between 9 and 10 h. The prevalence of arthritis has been increased and patients with high
BMI should be growing the risks of the various arthritis. Simultaneously, weight gain is connected with
both the OA and RA diseases. Physical activity is required to reduce the risks of arthritis. The present
study recommends to avoid the smoking and maintain the normal BMI specifically in the females to avoid
the arthritis disease in Faisalabad city in the Pakistan.
� 2019 The Author(s). Published by Elsevier B.V. on behalf of King Saud University. This is an open access

article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

Arthritis is defined as inflammation with chronic joint disorder
affecting the joint(s) (Poornima et al., 2019). Rheumatic diseases
denote approximately 200 conditions linked with joints, tendons,
muscles, ligaments and bones (Mohsin et al., 2018). The process
of inflammation is known to be the combination of leukocytes
and immune proteins defend us from infections like virus and
bacteria. Almost 100 enormous types of arthritis exist with appro-
priate sources and their specific treatments. Among arthritis;
Rheumatoid and Osteo are well-known in humans. Both this
arthritis varies in pathogeneses but displays phenotypic resem-
blances, overlapping cellular and molecular characteristics
(Woetzel et al., 2014). Rheumatoid arthritis (RA) is known as pro-
gressive and autoimmune diseases allied with infections (Shi et al.,
2019). It is also known as chronically inflammatory destructive
joint disease with undocumented etiology (Okada, et al., 2019).
The disease itself causes chronic synovial inflammation, ultimately
leads to restricting joint destruction with systemic complications
(Rodriguez-Carrio et al., 2019). The deficiency of RA disease is asso-
ciated with worst outcomes (Hunter et al., 2017). The prevalence of
RA varies between 0.15 and 0.61% (Hunter et al., 2017). Mainly, RA
affects small joints in hands and feet, whereas, immune cells
invade the lining of the joint, causing synovial inflammation and
hyperplasia (Walsh et al., 2016). Since couple of decades, the
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progress in the treatment with RA is updating bizarrely (Tanaka,
2019). The second well-known arthritis is Osteoarthritis (OA), a
progressive inflammatory low-grade disease entails in joint degra-
dation. OA is also known as multifactorial disease, as one of the
sub-types for arthritis. The disease is characterized by the progres-
sive loss of articular cartilage in synovial joints which amends in
adjacent bones. The disease OA mainly affects the knees, hands,
hips and feet (Coimbra et al., 2019; Poornima et al., 2015). Among
OA, Knee OA (KOA) is known to be a common chronic degenerative
joint disease commonly affect the elder adults (Ganji, 2019). Bone
cartilage is known to be important synergistic unit consisting area
within deep layers of articular cartilage and underlying at sub-
chondral bone (Poornima et al., 2018a). Bone shape in adults to
be continued as affected by periosteal apposition, endosteal
resorption, formation, resulting in substantial alteration of bone
shape and size (Narloch and Glinkowski, 2019). Accurate etiology
for the development of OA is still incomplete. However, the consid-
ered risks for OA are age, genetics, environmental factors and
unhealthy lifestyle (Poornima et al., 2018b). Evidences for epidemi-
ological studies indicates majorly obesity, aging, inflammation,
genetic predisposition, and excessive mechanical load predisposes
to development of OA (Subramanyam et al., 2016). In adults, the
life-time risks with KOA is assumed to be 46% as per the Center
for Disease control Kamal et al., 2017). Globally, prevalence of OA
varies within the ethnicity due to the change in osteoarthritic
along with age range between 40 and 70 years. Additionally, with
obesity and overweight, the future threat may prone with other
multifactorial diseases like cardiovascular diseases, type 2 dia-
betes, stroke and hypertension (Subramanyam et al., 2016). Both
RA and OA are mostly the prevalent diseases in the joints. They
are mainly occurred for pain and disability in a substantial propor-
tion in the humans (Jahanban-Esfahlan et al., 2018). The preva-
lence of RA and OA are varying within the analogous
populations. Globally, the prevalence of RA is 1% and in western
population it is affected between 1 and 2%. In Pakistan, it shown
between 0.5% (Akhter et al., 2011). The prevalence in Karachi is
about 0.14% and 0.55% in Northern Karachi (Alam et al., 2011).
There are limited studies have been carried out with RA and OA
in different concepts of Pakistani population. But there are no epi-
demiological studies implemented from Faisalabad City in Pak-
istan. The present study aimed to investigate the hospital-based
studies with a couple of arthritis and its similar affects with the
onset of the disease in Pakistani Population.
Fig. 1. Percentage distribution of males and females among different types of
arthritis.
2. Materials and methods

2.1. Questionnaire survey

The hospital based prospective study was carried out at Allied
hospitals in Faisalabad, Pakistan during July 2014–January 2015.
Ethical approval was obtained within the hospital locality. Ran-
domly data was adopted by screening the arthritis patients by
questionnaire. The data collected in the questionnaire consists of
name, gender, age, type of arthritis, diagnosed age, allied disease,
specific surgery and family histories along with and without con-
sanguineous marriages. Another phase of the questionnaire con-
sists of life-style details such as smoking, diet, physical activity
and sleep duration. The third phase were documented with the risk
factor specifics such as physical activity, exercises, injuries during
exercises, infertility, overweight, obesity and natural aging dis-
eases. The final phase of the questionnaire details was documented
as education details along with socio-economic status. Based on
the questionnaire survey and informed consent, we have selected
1000 participants among which 539 were osteoarthritis and 461
patients were rheumatoid arthritis.
2.2. Selection of Osteoarthritis patients

The osteoarthritis (OA) patients were recruited based on radio-
graphical and clinical diagnosis in the department of orthopedics,
allied hospital in Faisalabad district. For selection of OA patient,
there is no blood test is involved, however, body mass index
(BMI) will be selected as per Khan et al. (2019) equation. Unbear-
able joint pains were also one of the symptoms of OA. In this study,
254 males and 285 females of OA cases were selected of confirmed
patients along with the signed consent form (Poornima et al.,
2019).

2.3. Selection of Rheumatoid arthritis patients

In this study, 253 females and 208 males were selected the con-
firmed Rheumatoid arthritis (RA) cases in the hospital premises.
The common symptoms of RA are swelling, pain and stiffness in
joints. In these cases, also BMI was considered (Khan et al., 2019).

2.4. Statistical analysis

Mean and standard deviation was calculated with SPSS soft-
ware (version 21.0).
3. Results

In this study 539 OA subjects; 52.9% (n = 285) were males and
47.1% (n = 254) female participants were involved and in RA, 461
individuals were recruited in which male participants were 54.9%
(n = 253) and remaining 45.1% (n = 208) were female subjects
(Fig. 1). The sex ratio/100 female of arthritic patients (100$:
85.87#). The sex ratio/100 females in OA was 100$: 89.12# and
in case of RA sex ratio/100 females was100$: 82.21#. The females
were more affected (54.88%, 52.88%) than males (45.12%, 47.12%)
in case of RA and OA patients, respectively (Fig. 1). The mean age
of the OA patients was found to be 48.04 ± 0.43 and in RA it was
50.06 ± 0.44. The BMI in both the groups were found to be over-
weight i.e., in OA was 25.96 ± 6.41 and in RA was 25.24 ± 6.28.
The mean age of the diagnosis was found to be dissimilar in both
OA (43.07 ± 0.39) and RA (44.84 ± 0.38). The maximum members
were found to be high in the occupation in OA (68.3%; n = 368)
when compared with RA (67.9%; n = 313). The smoking status
was found to be high in OA (28.01%; n = 151) when compared with
RA (25.6%; n = 118). The marital status was found to be low in RA
(89.6%; n = 413) when compared with OA (92.2%; n = 497). The
education status was found to be high in RA (54.9%; n = 253) when
calculated with OA (46.8%; n = 252). The prevalence was other



Table 4
Involvement of walking and physical activity in the arthritis patients.

Activity Arthritis patients
(n = 1000)

Male subjects
(n = 462)

Female subjects
(n = 538)

Regular walking 224 (22.4%) 118 (25.5%) 106 (19.7%)
Irregular walking 191 (19.1%) 104 (22.5%) 87 (16.2%)
No walking 585 (58.5%) 240 (52%) 345 (64.1%)
Regular exercise 47 (4.7%) 30 (6.5%) 17 (3.1%)
Irregular exercise 83 (8.3%) 44 (9.5%) 39 (7.3%)
No exercise 870 (87%) 388 (84%) 482 (89.6%)
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diseases was found to be 39% (n = 210) in OA and 28% (n = 129) in
RA. All the participants were from Pakistani nativity. The complete
details of the table were shown in Table 1.

The details of the socio-economic status in arthritis patients
been documented in the Table 2. The socio-economic status has
been categorized into (i) lower class, (ii) middle class and (iii)
upper class. The arthritis patients were majorly found to be middle
class with 87.2%, followed by 9.6% in lower class and 3.2% in upper
class. The similar type was found both in OA (M�91%, L-6.1% & U-
2.8%) and RA (M�82.6%; L-13.7% & 3.7%) respectively.

In this study, we have recorded the details of dietary factor,
which plays a major role in any human diseases. The status of diet
was classified into vegetarian (V), non-vegetarian (NV) and mixed
food (MF). The NV was reclassified into red-meat, chicken, fish and
none has been confirmed as no details about specific meat in the
Table 3. The V status in OA was found to be 9.8%, NV with 88.7%
and MF with 1.5%; whereas in the RA more than 90% of the subjects
were following the NV, then V for 8.7% and MF for 0.9%. In OA, the
NV subjects were found to be high in opting chicken with 62.3%,
34.5% in red-meat; 1.8% in fish and 1.4% in none; however, in RA,
69.6% of the NV were interested in eating chicken, 28% in red
meat,1.7% in fish and 0.7% in none.

Table 4 has been documented with physical activity and walk-
ing in both males and females in Arthritis subjects. Overall, 22.4%
of the arthritis patients were found to be regular walking, whereas,
Table 1
Patient details involved in this study.

Patient details Osteoarthritis
(n = 539)

Rheumatoid arthritis
(n = 461)

Age 48.04 ± 0.43 50.06 ± 0.44
Gender (Male/Female) 52.9%/47.1% 54.9%/45.1%
Weight 64.4 ± 14.3 63.2 ± 14.9
Height 157.1 ± 10.6 158.4 ± 11.1
BMI 25.96 ± 6.41 25.24 ± 6.28
Mean age at diagnosis 43.07 ± 0.39 44.84 ± 0.38
Occupation 68.3% 67.9%
Smoking 28.01% 25.6%
Marital status 92.2% 89.6%
Education 46.8% 54.9%
Nationality 100% 100%
Other diseases 39% 28%
Family history NA NA

Table 2
Socio-economic status of arthritis patients involved in this study.

Economic
status

Arthritis
(n = 1000)

Osteoarthritis
(n = 539)

Rheumatoid arthritis
(n = 461)

Lower class 96 (9.6%) 33 (6.1%) 63 (13.7%)
Middle class 872 (87.2%) 491 (91.1%) 381 (82.6%)
Upper class 32 (3.2%) 15 (2.8%) 17 (3.7%)
Total 1000 (100%) 539 (100%) 461 (100%)

Table 3
Dietary factors involved in the different arthritis patients.

Diet status Osteoarthritis
(n = 539)

Rheumatoid arthritis
(n = 461)

Arthritis
(n = 1000)

Vegetarian 53 (9.8%) 40 (8.7%) 93 (93%)
Non-vegetarian 478 (88.7%) 417 (90.4%) 895 (89.5%)
Mixed food 8 (1.5%) 4 (0.9%) 12 (12%)
Chicken 336 (62.3%) 321 (69.6%) 657 (65.7%)
Fish 10 (1.8%) 8 (1.7%) 18 (1.8%)
Red meat 186 (34.5%) 129 (28%) 315 (31.5%)
None 7 (1.4%) 3 (0.7%) 10 (1%)
19.1% subjects were found to be irregular walking and 58.5% of the
subjects were not involved in walking; among them males (25.5%)
were more active than females (19.7%) in regular walking. In the
irregular walking, females (16.2%) frequency was found to be low
with the comparison of males (22.5%) and females with 64% were
documented highly when compared with males (52%) for not
involving in the walking. In arthritis patients, only 13% of the indi-
viduals were actively involved in regular (4.7%) and irregular (8.3%)
in the physical activities; remaining 87% were not involved in the
exercise. The 6.5% of male subjects were actively participated in
the regular exercise; 9.5% in an irregular exercise and 84% of them
were not involved in the exercises. The regular physical activity in
the females were only 3.1%; irregular activity with 7.3% and 89.6%
were found to be not elaborated in the exercises.

The duration of sleep in arthritis patients has been divided into;
5–6, 7–8, 9–10- & 11–12-hours duration. The 9–10 h of the sleep
duration was found to be maximum in the arthritis patients for
37.3%; 33.1% of duration of sleep is for 7–8 h. The minimum of
sleep duration for 5–6 h in arthritis patients was found to be
15.2% and 14.4% of the arthritis subjects will have the longest sleep
for 11–12 h in a day. The maximum sleep duration in males (40.7%)
and females (35.7%) were found to be between 9 and 10 and 7–8 h.
The minimum of sleep duration was found commonly in both the
genders between the 11–12 h of sleep, which was documented as a
maximum sleep in the Table 5. The 14.7% and 30.1% of male sub-
jects were found to be sleep duration between 5 and 6 and 7–
8 h; whereas in the females, 5–6 h of the sleep duration has been
documented with 15.6% and 35.7% for 7–8 h.

Genotypic distribution has been carried out with ACE ID gene
polymorphism with OA and RA. Table 6 consists of allele and geno-
type frequencies. The genotype values in OA subjects were 22.3%-
II, 39.3%-ID and 38.4%-DD and 41.9%-I and 58.1%-D alleles were
documented. Under the other condition with RA, ACE genotypes
were documented as follows; II-19.3%, ID-43.6% and DD-37.1%
Table 5
Percentage distribution of sleep duration in arthritis patients.

Sleep
duration

Arthritis patients
(n = 1000)

Male subjects
(n = 462)

Female subjects
(n = 538)

5–6 h 152 (15.2%) 68 (14.7%) 84 (15.6%)
7–8 h 331 (33.1%) 139 (30.1%) 192 (35.7%)
9–10 h 373 (37.3%) 188 (40.7%) 185 (34.3%)
11–12 h 144 (14.4%) 67 (14.5%) 77 (14.4%)

Table 6
Genotype and allele distribution between the OA and RA.

ACE gene OA (n = 539) RA (n = 461)

II genotypes 120 (22.3%) 89 (19.3%)
ID genotypes 212 (39.3%) 201 (43.6%)
DD genotypes 207 (38.4%) 171 (37.1%)
I allele 452 (41.9%) 379 (41.1%)
D allele 626 (58.1%) 543 (58.9%)



1160 T. Sultana et al. / Journal of King Saud University – Science 32 (2020) 1157–1161
and allele frequencies were 41.1% in I and 58.9% in D-alleles
respectively.
4. Discussion

The epidemiology of the present study was carried in Allied
Hospitals in Faisalabad city in Pakistan. The current study was
designed as the objective of patients were couple of arthritis dis-
eases such as osteoarthritis and rheumatoid arthritis in the Pak-
istani population and genotyping was carried out with ACE
genotypes. In this study, 1000 of total subjects were recruited
which were classified as 539 subjects as OA and RA subjects were
found to be 461 participants. Randomly OA subjects were found to
be when compared with the RA. This indicates the prevalence of
OA in Faisalabad city was proning presently. In our study, ID geno-
types were found to be higher in both OA and RA which indicates
as heterozygous genotypes may play a prominent role connected
with the Arthritis diseases. Simultaneously, DD genotypes has
found to be in maximum numbers. Our results indicate, genetics
is connected with Arthritis in the Pakistani subjects.

Arthritis is a chronic joint disorder; known to be major and
common cause of disability among adults. Globally, arthritis is doc-
umented as the fourth leading cause of physical disability (Fransen
et al., 2011). Arthritis is termed as Inflammation, in general affects
the joints in the human body. Numerous types of arthritis exist in
the human body with variable causes and treatment methods.
However, both RA and OA are found to be common in the global
population (Mazur et al., 2019). The prevalence of arthritis in the
Asian countries is found to be common with the highest prevalence
rate in both Pakistan and India and varies in the characteristic dif-
ferences in both the clinical features and laboratory analysis in the
demonstration of the arthritis disease (Akhter et al., 2011). OA is
known to be a degenerative disease occurs in the elder population.
The disease may develop at any point of joint but majorly ripens in
hip, face, knee and hand joints. Globally, the incidence of OA is high
in women when compare with the men and the present study was
found to be in accordance. The main risk factors of OAs are age,
gender, socio-economic status, sedentary life-style, Genetics, obe-
sity, nutritional factor, bone mass and smoking (Poornima et al.,
2015). In Pakistan, OA is found to be common and it is due to high
BMI and sedentary lifestyle (Iqbal et al., 2011; Liaqat et al., 2018;
Sheikh et al., 2014). The prevalence of OA was found to high in
females than the males in the world population and our studies
were shown to be in accordance with the world population.

RA is known to be chronic systemic autoimmune disease arises
mainly in females than the males; although commonly observed in
elder population (Guo et al., 2018). However, there is a low preva-
lence of RA which is in the range between 0.5 and 1% in the general
population with undocumented etiology, which is assumed with
the combination of genetic and environmental factors (Karami
et al., 2019). A vast difference was existed between the diagnosis
and classification of RA in the patients. The diagnostic criteria do
not exist for RA but mainly aimed for the therapeutic interventions
and classification of RA do exists and the risks is lower when the
classified criteria are used for clinical diagnosis (van der Woude
and van der Helm-van Mil, 2018). Human leukocyte cells; neu-
trophils, mastocytes, T and B cells mainly contributes for the
Pathogenesis of RA (Ren et al., 2019). There are limited studies
have been carried out in the Pakistani population with RA and
Mukhtar et al (Mukhtar et al., 2019) studies have been documented
important predictor between the Vitamin D receptor and arthritis
development.

There are limited genetic meta-analysis studies have been doc-
umented with both RA and OA diseases (Ebrahimiyan et al., 2019;
Jackson et al., 2019). The present study has revealed the global sig-
nificance association majorly with OA than the RA. In our study, all
the participants were found to be in overweight. Although, BMI
plays a major important role for the OA and RA diseases. Smoking,
physical activities such as exercise and walking play an important
role. Smoking is known to be one of the contradictory effects of risk
factors for the arthritis (Felson and Zhang, 2015). However, Kong
et al. (2017) meta-analysis studies also were in agreement with
the combination of smoking in male OA patients. Chang et al.
(2014) studies also confirm the smoking is a major risk factor for
the RA male patients. However, in our study, the prevalence of
smoking status was found to be high in OA (28%) than the RA
(25.6%). Simultaneously, incidence of physical activities such as
regular walking was documented in our study is to be 22.4% in
the arthritis patients.

5. Conclusion

It has been concluded that the prevalence of arthritis has been
increased and patients with high BMI should be growing the risks
of the various arthritis. Simultaneously, weight gain is connected
with both the OA and RA diseases. Physical activity is required to
reduce the risks of arthritis. The present study recommends to
avoid the smoking and maintain the normal BMI specifically in
the females to avoid the arthritis disease in Faisalabad city in the
Pakistan. Physical activities are required for the human body to
maintain or reduce the risk of the diseases.
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