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Background: Osteoarthritis (OA) is the most common joint disorder with symptoms found in hands, knees, hips, back and neck.
Objectives: This study aimed to evaluate the correlation between nutritional status and physical activity with osteoarthritis of the knee in 
patients referred to hospitals affiliated with the Ahvaz Jundishapur University of Medical Sciences.
Patients and Methods: The current cross-sectional research was done on 200 people selected by easy sampling and random counting, 
and included a group of patients and a group of healthy subjects, who served as controls (100 subjects in each group). Data were gathered 
by a self-made questionnaire. The data were analyzed using the chi-squared and Fisher and Mann-Whitney tests.
Results: The results showed that the majority of subjects in both groups were in the age group of over 64 years. The majority of individuals 
in the patient group were females. The majority of subjects in the patient group commonly consumed foods from the bread and cereal 
group while the healthy group consumed foods from the meat and beans group. This difference was statistically significant (P < 0.001). 
Most individuals within the patient group used less vegetables and salads, had lighter activities in the present and in the past and had 
never exercised (P < 0.001).
Conclusions: In our study we found a relationship between nutritional status and physical activity in patients with knee osteoarthritis. 
Therefore, osteoarthritis can probably be prevented if preventive measures are taken at an earlier age.
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1. Background
Osteoarthritis (OA) is a chronic degenerative disease of 

the joints. It is a common kind of arthritis. Osteoarthritis 
progresses slowly with usual signs and symptoms being 
pain enlarged and deformed joints as well as limitation of 
the range of movement. It is a leading cause of disability 
affecting 60 - 70 percent of the population aged more than 
60 years. It generally affects the hands and often the knees 
and the hip (1). Pain from osteoarthritis is the key symptom, 
which leads to the decision to seek medical care and is an 
important antecedent to disability (2). Because of its high 
prevalence and the frequent disability that accompanies 
this disease in major joints such as the knees, osteoarthri-
tis accounts for the greatest difficulty with climbing stairs 
and walking than any other disease (3). This disease is also 
the most common reason for total hip and total knee re-
placement (4). The rapid increase in the prevalence of this 
already common disease suggests that osteoarthritis will 
have a growing impact on health care and public health 
systems in the future (5). The worldwide prevalence of 
symptomatic osteoarthritis is 18% among women and 9.6% 
among men (6). Osteoarthritis is the fourth leading cause 

of years lived with disability. It accounts for the decrease in 
activities of daily life in elderly dependent population of 
the world (7). Certainly the risk factors in high-risk popu-
lations include old age, female gender, being overweight, 
and history of previous injuries (8-10). Osteoarthritis (OA) 
is a multi-factorial disease with both genetic and environ-
mental determinants (9).

The literature review revealed that the growing epi-
demic of chronic disease afflicting both developed and 
developing countries was related to dietary and lifestyle 
changes and undertook the task of reviewing consider-
able scientific progress that has been made in different 
areas. For example, there is better epidemiological evi-
dence for determination of certain risk factors, and the 
results of a number of new controlled clinical trials are 
now available (11).

Changes in diets and lifestyles that have occurred with 
industrialization, urbanization, economic development 
and market globalization have accelerated over the past 
decade. This has had a significant impact on the health 
and nutritional status of populations in developing 
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countries and in countries in transition. Because of these 
changes in diet, chronic diseases are becoming increas-
ingly significant causes of disability and premature death 
in developing and newly developed countries, placing 
additional burdens on already overtaxed national health 
budgets. Energy expenditure through physical activity is 
an important part of the energy balance equation that 
determines body weight. A decrease in energy expendi-
ture through decreased physical activity is likely to be 
one of the major parameters contributing to the global 
epidemic of obesity. Physical activity has great influence 
on body composition and the amount of fat (11).

Age is a one of the strongest risk factors for osteoar-
thritis of all joints (5, 12). The increase in the prevalence 
and incidence of osteoarthritis with age is probably a 
consequence of cumulative exposure to various risk 
factors and biological changes that occur with aging. 
Females are not only more likely to have osteoarthritis, 
than males, they also have more severe osteoarthritis (13). 
Dietary factors are the subject of considerable interest 
in osteoarthritis, however results of studies are conflict-
ing. One of the most promising nutritional factors for os-
teoarthritis is vitamin D. Without sufficient amounts of 
vitamin D bones can become thin, brittle or misshapen. 
In the study of McAlindon et al. subjects in the lowest (< 
27 ng/mL) and middle (27.0 - 33.0 ng/mL) tertile of serum 
25-hydroxyvitamin D were at three-fold higher risk of 
progressive knee osteoarthritis compared with those in 
the highest tertile; however, no such effect was observed 
for risk of incidence of this disease (14).

Numerous studies have shown that knee injury is one 
of the strongest risk factors of OA. Severe injury to the 
structures of a joint, particularly a trans-articular frac-
ture, meniscal tear requiring meniscectomy or anterior 
cruciate ligament injury, could result in an increased 
risk of osteoarthritis development and musculoskeletal 
symptomatology (15, 16). Studies examining the relation-
ship between sports activities and subsequent osteoar-
thritis have produced conflicting results. There is some 
evidence that elite long distance runners are at high risk 
for the development of knee and hip osteoarthritis (17); 
and elite soccer players are at higher risk of knee osteo-
arthritis when compared with non-soccer players (18). 
Surprisingly, the general level of physical activity itself 
may also increase the risk of osteoarthritis. For example, 
physical activity among elderly individuals in the study 
of McAlindon et al. was generally characterized by leisure 
time, walking and gardening (19).

2. Objectives
The relationship between OA and nutritional status, 

and physical activity has not been studied extensively 
in population-based studies especially in Ahvaz. The OA 
prevalence and the pattern of the disease vary depend-
ing on the geographical distribution, which in turn can 
provide valuable clues about the potential etiological 

factors. For this reason, we decided to study the correla-
tion between nutritional status and physical activity in 
patients with chronic knee osteoarthritis who had been 
referred to hospitals affiliated with the Ahvaz Jundisha-
pur University of Medical Sciences.

3. Patients and Methods
In this cross-sectional study, male and female patients 

referred to the rheumatology clinics of hospitals affili-
ated with Ahvaz Jundishapur University of Medical Sci-
ences, were investigated. The patients were selected by 
simple random sampling. The inclusion criteria were: 1. 
Having knee osteoarthritis diagnosed by a specialist phy-
sician. 2. Willingness to participate in the research and 
being able to answer questions. After selection of sub-
jects by the mentioned method, they were divided to two 
groups including patients (100 individuals) and healthy 
subjects (100 individuals). Physical activity was assessed 
using a questionnaire (20, 21) and nutritional status was 
based on the Brown technique (22). Questions about di-
etary habits and nutrition assessed the consumption of 
supplements, vitamins, salads and vegetables, as well as 
appetite, and regarding physical activity, questions as-
sessed the type of physical activity, mobility, walking, and 
professional exercise in the past and present. For validity 
of the questionnaire the content validity method was 
used, while two rheumatology specialists approved the 
validity of the questionnaire. In this research, for reliabil-
ity of the questionnaire the retest method was used. To do 
this, one-tenth of the samples were selected from healthy 
and patient groups, and were asked to respond to the 
questions. Then, after seven to ten days, the same people 
were asked to complete the questionnaire again. By using 
Pearson’s correlation coefficient, the average coefficient 
of reliability (85%) was used for rating the questions and 
also, Kappa coefficient (80%) was used for nominal vari-
ables. McNemar’s statistical test was used for dual-status 
variables. On this basis, answers of dual-status ques-
tions had not significant changes (P > 0.3). Descriptive 
and inferential statistical methods (SPSS) were used for 
statistical analysis. In inferential statistics, chi-squared 
and Fisher tests were used. To compare the age distribu-
tion, daily food intake, appetite, and activity, walking and 
professional exercise in the past between the two groups 
(healthy and patient) the Mann-Whitney test was used. 
To compare gender, consumed food groups, special diet, 
consumption of vitamin supplements in the two groups 
chi-squared test was used.

This research was done on 200 subjects suffering from 
osteoarthritis by easy sampling and random counting in 
two multitudes of patient and healthy subjects (100 cases 
in each group).

4. Results
This research showed that the mean age of subjects in 

the patient and healthy groups were 61.3 and 59.5, respec-



Agha Amiri M et al.

33Jundishapur J Chronic Dis Care. 2015;4(3):e25312

tively. The majority of subjects in both groups were in the 
age group of over 64 years. The majority of individuals in 
the patients group were females.

Amongst the patient group those who had two meals or 
less were more than the healthy group, and there were 
no significant differences between patient and healthy 
groups. Also the majority of subjects in the patient group 
consumed more food from the bread and cereal group 
while in the healthy group meat and beans were more 
commonly consumed. This difference was statistically 
significant (P < 0.001).

Most of the patient group did not use any vitamin 
supplements and used less vegetables and salads (P < 
0.001). Most individuals in the patient group had been 
heavy physical activity to compare with the healthy 
group in the past. This difference was statistically sig-

nificant (P < 0.001). This also indicates that individuals 
in the patient group perform lighter activities in the 
present than in the past. This study indicated that most 
subjects did not walk or did it irregularly in the past. 
The majority of subjects in the patient group had never 
exercised in the past, and the few patients who did pro-
fessional sports had done weightlifting and football 
(Tables 1 and 2).

Table 1.  Distribution of Absolute and Relative Frequency of 
Subjects on the Basis of Gender (2013 - 2014) a

Gender Patient Group Healthy Group

Male 41 (41) 41 (41)

Female 59 (59) 59 (59)
a  Data are presented as No. (%).

Table 2.  Distribution of Absolute and Relative Frequency of Subjects on the Basis of Nutritional Status and Physical Activity 
(2013 - 2014)

Patient Group Healthy Group
Number of meals

Two meals or less 19 (19) 7 (7)

Three meals 78 (78) 90 (90)

Four meals or more 3 (3) 3 (3)

Total 100 100

Food groups used
Breads and cereals 68 (41.22) 50 (23.58)

Fruits 15 (9.09) 43 (20.28)

Vegetables 10 (6.06) 29 (13.67)

Milk and dairy products 9 (5.45) 17 (8.01)

Meat, beans and nuts 60 (36.36) 71 (33.49)

Fats and sugars 3 (1.81) 2 (.94)

Total 165 (100) 212 (100)

Use of special diets
Yes 16 (16) 7 (7)

No 84 (84) 93 (93)

Total 100 100

Appetite
High appetite 19 (19) 8 (8)

Normal 69 (69) 84 (84)

Low appetite 12 (12) 8 (8)

No appetite 0 (0) 0 (0)

Total 100 100

Vitamin Supplements
Vitamin C 2 (2) 20 (20)

Vitamin D 3 (3) 20 (20)

Vitamin E 1 (1) 15 (15)

Vitamin C, D and E 9 (9) 13 (13)

None 85 (85) 32 (32)

Total 100 100

Salad and vegetables consumption with meals
Yes, sometimes 15 (15) 2 (2)

Yes, most of the time 45 (45) 18 (18)

Yes, always 40 (40) 80 (80)

Total 100 100

How food was prepared
Boiled 18 (18) 47 (47)

Fried 36 (36) 10 (10)
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Roasted 14 (14) 12 (12)

All three forms 32 (32) 31 (31)

Total 100 100

Physical activity in the past
Very light 9 (9) 12 (12)

Light 6 (6) 28 (28)

Moderate 27 (27) 43 (43)

Strenuous 58 (58) 17 (17)

Total 100 100

Physical activity in the present
Very light 27 (27) 17 (17)

Light 47 (47) 43 (43)

Moderate 21 (21) 32 (32)

Strenuous 5 (5) 8 (8)

Total 100 100

History of walking in the past
Never 28 (28) 18 (18)

Sometimes 38 (38) 54 (54)

Always 34 (34) 28 (28)

Total 100 100

History of walking in the present
Never 50 (50) 25 (25)

Sometimes 31 (31) 47 (47)

Always 19 (19) 28 (28)

Total 100 100

Professional sports in the past
Yes 32 (32) 29 (29)

No 68 (68) 71 (71)

Total 100 100

Professional sports in the present
Yes 11 (11) 10 (10)

No 89 (89) 90 (90)

Total 100 100

Types of professional sport activity in the past
Physical fitness 3 (7.31) 4 (11.42)

Aerobic 2 (4.87) 2 (5.71)

Badminton 1 (2.43) 1 (2.85)

Bodybuilding 3 (7.31) 2 (5.71)

Basketball 2 (4.87) 3 (8.57)

Boxing 1 (2.43) 2 (5.71)

Discus throw 1 (2.43) 1 (2.85)

Taekwondo 3 (7.31) 2 (5.71)

Tennis 2 (4.87) 1 (2.85)

TennisTennis 1 (2.43) 1 (2.85)

Athletics 1 (2.43) 1 (2.85)

Swimming 2 (4.87) 6 (17.14)

Football 6 (14.63) 4 (11.42)

Wrestling 1 (2.43) 1 (2.85)

Volleyball 1 (2.43) 2 (5.71)

Weightlifting 11 (26.82) 4 (11.42)

Total 41 (100) 35 (100)

5. Discussion
At onset, symptoms and diseases relationship with ag-

ing is different for males and females. In this study, gen-
der differences were observed regarding the relation-
ship between knee osteoarthritis and aging. For females 
after the age of 50 years, the risk of knee osteoarthritis 

increased per decade of age. However, in males the risk of 
disease increased after the age of 60 years.

In general, this study showed that the prevalence of 
knee osteoarthritis is different in males and females, ac-
cording to age of onset, frequency of illness, weight and 
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age; hormonal and other causes should be determined 
by future studies.

Lifestyle change is the core prevention strategy for osteo-
arthritis and with a suitable lifestyle and health the preva-
lence of the disease and its consequences on the patient, 
their family and community could be decreased (23).

This study showed that older age, female gender, lack 
of food consumption rich in vitamins and supplements, 
avoiding strenuous activity, walking in the past and pro-
fessional sporting activities such as weightlifting and 
football influence the risk of osteoarthritis during mid-
dle and old age.

Kumar and colleagues claimed that the major risk fac-
tors for osteoarthritis include older age, female gender, 
obesity, difficult occupation, hard physical functions, 
genetic and racial factors, reduced consumption of vita-
mins in the body and smoking (24).

Self-care programs for osteoarthritis include physio-
therapy, occupational therapy, movement and activities 
modification, and modification of functions that require 
bending and frequent use of joints. The effects of the dis-
ease on function and the patient quality of life, especially 
in elderly patients are ignored and this is a great chal-
lenge for the independence of the patients. The first step 
in health promotion and prevention of disease is know-
ing the risk factors (25).

Rates of primary hip and knee joint replacement are 
rising in many developed countries and with the in-
crease in the average age of most populations they will 
probably continue to increase. For example, in England, 
rates of hip and knee replacement are higher in females 
compared with males, and rise steeply after the age of 60 
years (26).

In our research, it was found that the percentage of 
people with knee osteoarthritis increased with age. This 
observation is similar to a study done in south Delhi (27) 
as well as a number of other studies (28, 29).

Black and Hooks suggested that a balanced diet helps 
maintain bone structure, muscles and joints. Consump-
tion of foods rich in vitamins A and D, collagen synthe-
sis, metabolism of bone and joint osteoarthritis and 
is effective for the prevention of infection. The study of 
Braunwald et al. (30) showed that women who have high 
physical activity during adolescence and middle age than 
those who are sedentary are at higher risk for developing 
osteoarthritis. The research done by Sudo and colleagues 
in 2008, concluded that people with a previous history of 
heavy lifting and strenuous activity such as mining, driv-
ing and building are at increased risk of OA at an older 
age (31). Black and Hooks (32) claimed that activities of 
weight bearing such as regular and slow walking lead to 
increased joint mobility and strengthening of muscles, 
tendons and supportive ligaments of joints.

In our study, osteoarthritis was more prevalent in fe-
males than in males (59% and 41%, respectively). This dif-
ference is likely due to the lack of mobility, physical activ-
ity and social issues, especially in our region and higher 

prevalence of obesity among females in general. Iqbal et 
al. (33) reported that osteoarthritis was more prevalent in 
females (74%) compared to males (26%). A similar study 
also done by Sharma et al. (29) reported that the preva-
lence of OA was 70.1% in females and 41.6% in males.

In conclusion osteoarthritis is a major public health 
problem especially in the community after the age of 50 
years. In our research, we observed that there is signifi-
cant relationship between age, nutritional status, physi-
cal activity and knee osteoarthritis. Occupational knee 
bending, family history and history of knee injury were 
less prevalent in our research. The number of patients 
with knee osteoarthritis increases with aging; therefore, 
osteoarthritis may be prevented if preventive measures 
are taken at an earlier age.

The findings of this research provide valuable and use-
ful information for clinical nurses regarding the causes 
of osteoarthritis. Therefore, when caring for these pa-
tients they will be more aware of these factors and pro-
vide necessary training for the patients. Also, the findings 
of this research can be beneficial in the field of education 
for nursing students. Also, the results of this research can 
used for scientific and job strengthening of the nursing.
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