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Abstract

Objectives: Osteoarthritis (OA) is a major cause of disability
worldwide and it often results in pain, decreased physical
functioning and physical activity level. This study was aimed
to investigate the Pain Intensity (PI), Physical Function (PF)
and Physical Activity Level (PAL) of patients with knee OA
and the difference in their Pl and PF across the different
physical activity levels (PALSs).

Methods: A purposive sample of 110 individuals diagnosed
with knee OA participated in this survey. The International
Physical Activity Questionnaire (IPAQ), Visual Analogue
Scale (VAS) and Ibadan Knee/Hip Osteoarthritis Outcome
Measure (IKHOAM) were used to measure the PAL, PI
and PF of the participants respectively. Data was analyzed
using ANOVA at a set at 0.05.

Results: Participants (59 males, 51 females) were aged
55.59 + 10.51 years. Participants mean PI, PF and duration
of onset of knee pain score were 3.86 + 2.03, 76.1 + 16.91
and 6.42 + 7.57 months respectively. Majority (80.9%) had
low PAL. There was no significant difference in PF (F =
0.058, p = 0.05) across the three PALs (low - 73.46 + 17.58,
moderate - 83.97 + 5.76 and vigorous - 83.97 + 5.76). There
was also no significant difference in PI (F = 0.058, p = 0.05)
across the three PALs (low - 4.08 + 2.04, moderate - 3.05 +
1.34 and vigorous - 2.92 + 1.77).

Conclusions: Participants who were more active reported
lower Pl and higher PF. No significant difference was found
between Pl and PF on the basis of their PALs, however
those who reported low physical activity had higher PI
and lower PF. Hence, it is necessary for physiotherapists
to assess PALs of individuals with knee OA and provide
suitable specific instructions on this to alleviate pain and
improve PI.

Keywords

Physical activity, Pain intensity, Physical function, Knee
osteoarthritis

Introduction

Osteoarthritis (OA) is the number one chronic
disease and the most common form of arthritis [1,2].
The disease onset of knee OA is gradual and usually
begins after the age of 40 [3]. Osteoarthritis relates
with age, and is associated with modifiable and non-
modifiable risk factors, such as lack of exercise, among
others [4]. As of 2004, OA globally causes moderate
to severe disability in 43.4 million people [5]. In the
United States, about 27 million people are affected [6]
and there were approximately 964,000 hospitalizations
for osteoarthritis in 2011 [7]. Globally, studies have
shown that knee OA is the most prevalent form of OA
with approximately 250 million people (3.6% of the
population) affected [8]. According to data produced by
the Dutch Institute for Public Health, the prevalence of
knee OA in those aged 55 and above was 15.6% in men
and 30.5% in women [9]. Prevalence rates for knee OA,
based on population studies in the USA, are comparable
to those in Europe [10]. These studies reported that
severe radiographic changes affect 1% of people aged
between 25 and 34 years and this figure increases to
nearly 50% in those 75 years and above [10].

In Nigeria, many hospital-based studies have shown
that OA is more prevalent than among Caucasians
especially below 50 years of age [11-14]. Though
the common joints affected by OA include knee, hip,
spine, and joints of the hands [15]. The knee has been
found to be the most commonly affected joint among
Nigerians, accounting for 65%-78% of cases [11,13,14].
The prevalence estimate of symptomatic knee OA in
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Nigerian rural community dwellers aged = 40 years is knee OA in all public hospitals in Ibadan, Nigeria. We
19.6% [16]. Eighty-one patients out of 116 patients hypothesised that there would be significant differences
were diagnosed with osteoarthritic knees at the in pain intensity and physical function across the three
University College Hospital (UCH), Ibadan in six years physical activity levels of low, moderate and high.

[11]. Adebanjo’s study in 1991 at the University College

Hospital revealed a 5:1 female to male ratio of OA. A Methods
female preponderance (ratio 3.5-5:1) was also reported Ethical approval for this study was sought and
in other studies [16,17]. obtained from the University of Ibadan/University

College Hospital Health Research Ethics Committee.
Participants were individuals diagnosed with knee OA
in all public hospitals in lIbadan, Nigeria and literate
in English or Yoruba language (the major indigenous
language spoken in South-west Nigeria where this
study was conducted. They were patients with chronic
clinical features of only knee OA using the American
College of Rheumatology (ACR) Clinical Classification

Physical activity (PA) is recommended for osteoar-  criteria for OA of the knee, without prior knee surgery,
thritis (OA) management in order to reduce pain and  3cyte knee trauma, any other form of arthritis or intra-
improve function [21,22]. A consistent positive rela-  rticular corticosteroid injection to the knee(s) 3 weeks

tionship between physical activity level and functional prior recruitment for the study. They were purposively
performance of adults with knee OA has been report- selected into this cross-sectional survey.

ed [1]. Patients with high self-reported physical activity

and higher walking speed on a timed 20-meter walk test Measures
had better performance than patients who were inac-
tive, more so a small increase in activity was related to
better walking function [1]. Other studies have shown Pain was assessed using the Visual Analogue Scale
that active patients who engage in vigorous forms of ex- ~ (VAS) [30]. It represents the intensity dimension by a
ercise did not increase the risk of developing knee OA 10 cm plain line with anchor points of “no pain” and
instead regular exercise is paramount in preserving joint ~ “worst | ever felt. Each patient was asked to draw
integrity and maintaining good function [1,23,24]. Dun-  a line at the point that best described his or her pain
lop and colleagues [25] reported that a consistent grad-  level. VAS is the most widely used scale in assessment
ed relationship exists between physical activity level of pain in the clinical setting and has been reported to
and better performance in adults with knee OA. Astudy  be sensitive and reliable [30]. The Yoruba version of
in Centre for Disease Control and Prevention (CDC) re- the questionnaire which has been reported to have a
vealed that the recommended levels of physical activity moderate correlation with the English version [31] was
for older adults (150 minutes of moderate exercise per administered to individuals who were not literate in
week) does not increase the risk of knee OA among mid-  English language.

dle-aged and older adults [21]. Also, the study showed
that high levels of physical activity (at least 300 minutes
per week) may increase risk of knee OA in this popula- The original English version of IKHOAM [32] and its
tion, which is consistent with another study [26]. New  Yoruba translation [33] were used to assess participants’
findings suggest that both sedentary lifestyle and rigor-  physical function. The IKHOAM is a three part, 23-
ous exercise are linked with early degenerative changes  jtem patient/interviewer administered questionnaire
in knee cartilage that might lead to OA [27]. that is used for measuring physical functioning in

Levels of physical activity vary across populations. —Patients with Hip/Knee osteoarthritis. Part 1 measures
The relationship among clinical symptoms, physical ~disability in activity of daily living and Part 2 assesses
activity and physical performance among individuals Participation restrictions due to knee/hip osteoarthritis.
with knee OA in developed populations has been Part 3 comprises five physical performance tests that
previously documented [28]. The physical activity level ~are rated by the clinician. The English version has
of an average Nigerian appears low; more than 80% evidence of validity (r = 0.38), responsiveness and
of urban professional Nigerian adults do not meet the internal consistency (a = 0.80-0.99) [32], minimal
WHO recommendations of physical activity [29]. It is  clinical important difference (12.89) [34]. The Yoruba
uncertain whether pain intensity and physical function  version has evidence of validity and internal consistency
of individuals with knee OA in Ibadan, Nigeria will [33]. For ease of administration, parts 1 and 2 of this
differ across the physical activity levels of vigorous, questionnaire were administered in this study.
moderate and low. This study was therefore designed
to investigate the relationship among physical activity
level, pain severity and physical function in patients with The short version of IPAQ with 7 items (IPAQ-SF)
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Pain, a leading cause of chronic disability is the most
common symptom in knee OA. Knee pain in knee OA
results to progressive physical inactivity, thereby
causing muscular atrophy which invariably leads to
decreased functional ability and physical function
[1,18,19]. Pain severity is variable ranging from barely
perceptible to immobilizing [20].

Pain

Physical function

Physical activity
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was used to assess physical activity undertaken across
a comprehensive set of domains including: leisure-
time physical activity, domestic and gardening (yard)
activities, work-related physical activity, transport-
related physical activity. The IPAQ-SF asks about three
specific types of activity undertaken in the four domains
introduced above. The specific types of activities that
were assessed included walking, moderate intensity
activities and vigorous-intensity activities. It obtains
details about the specific types of activities undertaken
within each of the four domains. IPAQ is a generic scale
and has a reliability of 0.80 and criterion validity of 0.30
[35]. The IPAQ short form has evidence of reliability,
validity and wide utility [36,37].

Data analysis

Descriptive statistics of frequency counts, percent-
ages were used to summarize participants’ sex, marital
status, occupation, knee(s) affected and physical activi-
ty level and their respective mean scores; standard de-
viation were used to summarize participant’s ages, on-

Table 1: Socio-demographic characteristics of the participants.

set of knee pain and scores on IKHOAM, VAS and IPAQ.
Analysis of variance (ANOVA) was used to compare the
differences in pain intensity and physical function across
vigorous, moderate and low physical activity levels with
a set at 0.05.

Results and Discussions

One hundred and ten patients with knee OA aged
55.59 + 10.51 years participated in this study, 59 (53.6%)
were males and 51 (46.4%) were females. Ninety-two
(83.6%) participants were married and 38 (34.5%)
were civil servants (Table 1). A large proportion of the
participants were within the age group of 40-60 years
(Table 1). Participants’” mean Pl score was 3.86 + 2.03.
Majority of participants (63) had mild pain (Table 2). The
mean duration of onset of knee pain was 6.42 + 7.57
months (Table 2). Participants mean Pl score was 76.1
+ 16.91. Sixty-eight (61.8%) participants had affectation
of the right knee (Table 2). Majority of the participants
(81%) had low physical activity level.

The mean pain intensity scores participants with
low, moderate and vigorous physical activity were
4.08 + 2.04, 3.05 + 1.34 and 2.92 + 1.77 respectively

Variables Category Frequency | Percentage (Table 3). There was no significant difference in the
Age groups  41-45 20 18.2 participants’ pain intensity scores across the three
(years) 46-50 27 24.5 physical activity levels (F = 0.264, p = 0.077) as shown
51-65 7 15.5 Table 3: Comparison of mean, pain intensity and physical
56-60 12 10.9 function across the three levels of physical activity using
61-65 12 10.9 ANOVA.
66-70 11 10.0 M SD F b
71-75 6 55
Pain intensity (overall):  3.863  2.0263
76-80 5 4.5
: . Vigorous 2.9158 1.77491
Marital status  Single 2 1.8
Married 92 836 Moderate 3.0500 | 1.34350
Divorced 2 18 Low 4.0831 2.04040
Widow/er 14 12.7 0.264 0.769
Occupation | Professional 14 12.7 Physical function (overall): 76.10  16.91
Civil servant 38 34.5 Vigorous 87.66 595
Retiree 23 20.9 Moderate 83.97 5.76
Self-employed 28 255 Low 73.46 17.58
Unemployed 4 3.6 2420 0.058
Others 3 27
Total 110 Key: M: Mean; SD: Standard deviation; F: Joint significance of
ota all the variables in the model.
Table 2: Clinical characteristics of participants.
Variables Category Frequency Percentage
Pain intensity (VAS) Mild Pain (0-3) 63 57.3
Moderate Pain (4-6) 35 31.8
Severe Pain (7-10) 12 10.9
Knee affected Left 36 32.7
Right 68 61.8
Left and Right 6 5.5
Onset of pain, months prior to data collection M SD
6.4 7.6

Key: M: Mean; SD: Standard deviation.
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in Table 3. However, participants with low physical therefore assume that the participants’ low PAL would
activity level had higher pain intensity score compared  not be attributed to knee OA since Nigerians’ low PAL has
to those with the moderate and low physical activity been reported [46-48]. A study showed that despite the
levels. The mean physical function for participants with  importance of physical activity for health and function
low, moderate and vigorous physical activity levels were  of weight-bearing joints, historically physical activity was
73.46+17.58,83.97 +5.76 and 87.66 + 5.96 respectively ~ believed to increase the risk of knee OA because the dis-
(Table 3). There was no significant difference in the ease was labelled as “wear and tear arthritis” [49]. In this
participants’ physical function scores across the three  study of 110 participants, 80.9% had low physical activity
physical activity levels (F = 2.420, p = 0.058). However, level. It was found out that more of the older adults had
participants with low physical activity level had reduced  low PAL following increased Pl and decreased PF. Pain in-
scores on physical function when compared to those  tensity across the three PALs were not the same which

with moderate and low physical activity levels. indicates that participants with low PAL had more pain
intensity compared to those with moderate and vigorous

PAL. According to Center for Disease Control and Preven-
tion [3], studies have shown that participation in mod-
erate-intensity, low-impact physical activity improves
pain, function, mood, and quality of life without worsen-
ing symptoms of knee OA, but people with arthritis may
encounter difficulty in being physically active because of
symptoms of pain and joint stiffness, lack of confidence in
knowing how much and what to do, and unclear expecta-
tions of when they will see benefits. Other risk factors for
decline in physical function include proprioceptive inaccu-
racy, and muscle weakness [50]. Both aerobic and muscle
strengthening activities are proven to work well, and both
are recommended for people with arthritis [3], hence the
role of a physiotherapist in the management of OA cannot
be over-emphasized.

The American College of Rheumatology defined OA
as a disease that most often affects middle-aged to
elderly people [38]. The Journal of Aging Research also
defined osteoarthritis (OA) as a major health burden
of our time with age being the most prominent risk
factor for its development and progression [39]. The
fact that all the participants in this study were within
the middle aged and elderly supports these definitions
of osteoarthritis as a disease of the middle-aged and
elderly. There were more male participants with knee OA
in this study. This finding is not in consonance with the
findings from previous studies [40-42] where a female
preponderance of participants was reported. According
to a study by Andersen, et al. [43], occupations with
heavy physical workload present a strong risk for knee
OA in both men and women, and the risks increase with
cumulative years in occupation and noticeably among Conclusion
male farmers. According to John Hopkins arthritis
center, being only 10 pounds overweight increases the
force on the knee by 30-60 pounds with each step and
overweight women have nearly 4 times the risk of knee
OA; for overweight men the risk is 5 times greater. This
study was not aimed at investigating the influence of
different occupations and body weight on the incidence
or prevalence of knee OA hence the findings of Susan, Limitations
et al. and the report from John Hopkins arthritis center
may not be plausible reasons for the preponderance
of male participants. From this study, the right knee
was mostly affected, probably due to prevalent right-
extremity dominance among the participants. Though,
there is no known published study on this.

In conclusion, middle-aged and older adults with
knee OA in Nigeria have low physical activity level.
Participants who were more active reported lower pain
intensity and higher physical functioning. Therefore,
increase in PAL appears to reduce Pl and improve PF
among individuals with knee OA.

The possibility of participants’ inability to recall
events 7 days prior to data collection while responding
to the questions on the International Physical Activity
Questionnaire might have affected the internal accuracy
of the study. Participants’ previous physiotherapy or
medical management which could have impacted on
The questionnaires on PAL (IPAQ), PI (VAS) and PF  their Pl and PF was not controlled for. More so, the

(IKHOAM) provided an insight into PAL, Pland PF among  cause-effect relationship of PI/PF and PAL is beyond the
the older adults. On a general note, the participants  scope of this study.

mean Pl score was low and mean PF score was high .
even though their PAL was predominantly low. Inverse Re€commendations

relationship of pain and physical function among indi- Measures to educate and encourage older adults on
viduals with knee OA has been preViOUS|y reported [44] more PA should be integrated into the management
HOWeVer, this is not consistent with the result of a preVi' of knee OA so as to reduce pain intensity and improve
ous Study in which phySica| function correlates pOSil‘ive- physical function. Further studies on age and gender

ly with physical activity [45]. This therefore reveals that  yariations in the clinical variables and PAL is needful.
despite the finding that the participants were found

to be highly physically functional due to reduced pain, Acknowledgement
their PAL did not meet up with the recommended WHO The authors wish to thank all patients who
guideline of physical activity for older adults. One would  participated in this study.

Odole et al. J Musculoskelet Disord Treat 2019, 5:065 e Page 4 of 6


https://doi.org/10.23937/2572-3243.1510065
http://www.cdc.gov/arthritis/basics/physical-activity-overview.html

DOI: 10.23937/2572-3243.1510065

ISSN: 2572-3243

Conflicts of Interest

None.

References

1.

Brayer T (2011) Physical activity level in patients with knee
osteoarthritis.

Conaghan PG, Dickson J, Grant RL; Guideline Development
Group (2008) Care and management of osteoarthritis in
adults: Summary of NICE guidance. BMJ 336: 502-503.

Center for Disease Control and Prevention (2015)

Osteoarthritis.

Wittenauer R, Smith L, Aden K (2013) Background Paper
6.12 Osteoarthritis. World Health Organization.

5. WHO (2008) The global burden of disease 2004 update.
6. Lawrence RC, Felson DT, Helmick CG, Arnold LM, Choi

10.

1.

12.

13.

14.

15.
16.

17.

18.

H, et al. (2008) Estimates of the prevalence of arthritis and
other rheumatic conditions in the United States: Part II.
Arthritis Rheum 58: 26-35.

Pfuntner A, Wier LM, Stocks C (2013) Most frequent
conditions in U.S. Hospitals, 2011: Statistical Brief
September #162. HCUP: Agency for Healthcare Research
and Quality, Rockville, Maryland.

Vos T, Flaxman AD, Naghavi M, Lozano R, Michaud C,
et al. (2012) Years lived with disability (YLDs) for 1160
sequelae of 289 diseases and injuries 1990-2010: A
systematic analysis for the Global Burden of Disease Study
2010. Lancet 380: 2163-2196.

Van saase JL, Van Romunde LK, Cats A, Vandenbroucke
JP, Valkenburg HA (1989) Epidemiology of osteoarthritis:
Zoetermeer  survey. Comparison of radiological
osteoarthritis in a Dutch population with that in 10 other
populations. Ann Rheum Dis 48: 271-280.

Jordan JM, Helmick CG, Renner JB, Luta G, Dragomir AD,
etal. (2007) Prevalence of knee symptoms and radiographic
and symptomatic knee osteoarthritis in African Americans
and Caucasians: The Johnston County Osteoarthritis
Project. J Rheumatol 34: 172-180.

Ebong WW, Lawson EA (1978) Pattern of osteoarthritis of
the hip in Nigerians. East Afr Med J 55: 81-84.

Adebajo AO (1991) Pattern of osteoarthritis in a West
African teaching hospital. Ann Rheum Dis 50: 20-22.

Ogunlade SO, Alonge TO, Omololu AB, Adekolujo OS
(2005) Clinical spectrum of large joint osteoarthritis
in Ibadan, Nigeria. European Journal of Science and
Research 11: 116-122.

Akinpelu AO, Alonge OO, Adekanla BA, Odole AC (2007a)
Patterns of osteoarthritis seen in physiotherapy facilities in
Ibadan and Lagos, Nigeria. African Journal of Biomedical
Research 10: 111-115.

Lozada CJ (2012) Osteoarthritis.

Akinpelu AO, Alonge TO, Adekanla BA, Odole AC (2009)
Prevalence and pattern of symptomatic knee osteoarthritis
in Nigeria: A community-based study. The Internet Journal
of Allied Health Sciences and Practice 7.

Obuekwe, Imogie (2003) The impact of osteoarthritis on
women’s health in an urban community in Nigeria, Benin
city, Nigeria. African Journal of Biomedical Research 10:
111-115.

McAlindon TE, Cooper C, Kirwan JR, Dieppe PA (1992)
Knee pain and disability in the community. Br J Rheumatol
31: 189-192.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

20.

30.

31.

32.

33.

34.

35.

Glyn-Jones S, Palmer AJ, Agricola R, Price AJ, Vincent TL,
et al. (2015) Osteoarthritis. Lancet 386: 376-387.

Torres L, Dunlop DD, Peterfy C, Guemazi A, Prasad P, et
al. (2006) The relationship between specific tissue lesions
and pain severity in persons with knee osteoarthritis.
Osteoarthritis and Cartilage 14: 1033-1040.

Barbour KE, Hootman JM, Helmick CG, Murphy LB, Theis
KA, et al. (2014) Meeting physical activity guidelines and
the risk of incident knee osteoarthritis: A population-based
prospective cohort study. Arthritis Care Res (Hoboken) 66:
139-146.

Joshua NF, Scott BG, Patrick EM, Shelley K, Ellen CC (2008)
Progressive resistance training improves overall physical
activity levels in patients with early knee osteoarthritis.
Journal of American Physical Therapy Association 90: 356-
366.

Neil J Bosomworth (2009) Exercise and knee osteoarthritis:
Benefit or hazard. Can Fam Physician 55: 871-887.

Dannyo (2010) Low impact vigorous exercise does not
increase your chances of developing osteoarthritis of the
Knee.

Dunlop DD, Song J, Semanik PA, Sharma L, Chang RW
(2011) Physical activity level and functional performance in
osteoarthritis. Arthritis Rheum 63: 127-136.

Cooper C, Snow S, McAlindon TE, Kellingray S, Stuart B, et
al. (2000) Risk factors for the incidence and progression of
radiographic knee osteoarthritis. Arthritis Rheum 43: 995-
1000.

Mitka M (2012) Too much or too little physical activity may
increase osteoarthritis risk.

Guccione AA, Felson DT, Anderson JJ, Anthony JM, Zhang
Y, et al. (1994) The effects of specific medical conditions on
the functional limitations of elders in the Framingham study.
Am J Public Health 84: 351-358.

Akarolo-Anthony SN, Adebamowo CA (2014) Prevalence
and correlates of leisure-time physical activity among
Nigerians. BMC Public Health 14: 529.

Price DD, McGrath PA, Rafii A, Buckingham B (1983) The
validation of visual analogue scales as ratio scale measures
for chronic and experimental pain. Pain 17: 45-56.

Odole AC, Akinpelu AO (2009) Translation and alternate
forms reliability of the visual analogue scale into the three
major Nigerian languages. The Internet Journal of Allied
Health Sciences and Practice 7.

Akinpelu AO, Odole AC, Adegoke BOA, Adeniyi AF (2007b)
Development and initial validation of Ibadan knee/hip
osteoarthritis outcome measure (IKHOAM). South African
Journal of Physiotherapy 63: 3-8.

Odole AC, Akinpelu AO, Bamgboye EA (2006) Validity and
internal consistency of a Yoruba version of the Ibadan knee/
hip osteoarthritis outcome measure (Yoruba IKHOAM). Afr
J Med Med Sci 35: 349-357.

Akinpelu AO, Odole AC, Raheem S (2011) Minimal clinically
important difference for Ibadan knee hip osteoarthritis
outcome measure (IKHOAM): A cross-sectional study. J
Phys Ther 3: 52-60.

Pate RR, Pratt M, Blair SN, Haskell WL, Macera CA,
et al. (1995) Physical activity and public health. A
recommendation from the Centers for Disease Control and
Prevention and the American College of Sports Medicine.
JAMA 273: 402-407.

Odole et al. J Musculoskelet Disord Treat 2019, 5:065 e Page 50f6 e


https://doi.org/10.23937/2572-3243.1510065
https://www.ncbi.nlm.nih.gov/pubmed/25748615
https://www.ncbi.nlm.nih.gov/pubmed/25748615
https://www.ncbi.nlm.nih.gov/pubmed/16713310
https://www.ncbi.nlm.nih.gov/pubmed/16713310
https://www.ncbi.nlm.nih.gov/pubmed/16713310
https://www.ncbi.nlm.nih.gov/pubmed/16713310
https://www.ncbi.nlm.nih.gov/pubmed/23983187
https://www.ncbi.nlm.nih.gov/pubmed/23983187
https://www.ncbi.nlm.nih.gov/pubmed/23983187
https://www.ncbi.nlm.nih.gov/pubmed/23983187
https://www.ncbi.nlm.nih.gov/pubmed/23983187
https://www.ncbi.nlm.nih.gov/pubmed/19752252
https://www.ncbi.nlm.nih.gov/pubmed/19752252
https://www.accelr8rehab.com.au/osteoarthritis/low-impact-vigorous-exercise-does-not-increase-your-chances-of-developing-osteoarthritis-of-the-knee
https://www.accelr8rehab.com.au/osteoarthritis/low-impact-vigorous-exercise-does-not-increase-your-chances-of-developing-osteoarthritis-of-the-knee
https://www.accelr8rehab.com.au/osteoarthritis/low-impact-vigorous-exercise-does-not-increase-your-chances-of-developing-osteoarthritis-of-the-knee
https://www.ncbi.nlm.nih.gov/pubmed/20862681
https://www.ncbi.nlm.nih.gov/pubmed/20862681
https://www.ncbi.nlm.nih.gov/pubmed/20862681
https://www.ncbi.nlm.nih.gov/pubmed/10817551
https://www.ncbi.nlm.nih.gov/pubmed/10817551
https://www.ncbi.nlm.nih.gov/pubmed/10817551
https://www.ncbi.nlm.nih.gov/pubmed/10817551
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1614827/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1614827/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1614827/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1614827/
https://www.ncbi.nlm.nih.gov/pubmed/24885080
https://www.ncbi.nlm.nih.gov/pubmed/24885080
https://www.ncbi.nlm.nih.gov/pubmed/24885080
https://www.ncbi.nlm.nih.gov/pubmed/6226917
https://www.ncbi.nlm.nih.gov/pubmed/6226917
https://www.ncbi.nlm.nih.gov/pubmed/6226917
https://nsuworks.nova.edu/ijahsp/vol7/iss3/13/
https://nsuworks.nova.edu/ijahsp/vol7/iss3/13/
https://nsuworks.nova.edu/ijahsp/vol7/iss3/13/
https://nsuworks.nova.edu/ijahsp/vol7/iss3/13/
https://sajp.co.za/index.php/sajp/article/view/127
https://sajp.co.za/index.php/sajp/article/view/127
https://sajp.co.za/index.php/sajp/article/view/127
https://sajp.co.za/index.php/sajp/article/view/127
https://www.ncbi.nlm.nih.gov/pubmed/17312744
https://www.ncbi.nlm.nih.gov/pubmed/17312744
https://www.ncbi.nlm.nih.gov/pubmed/17312744
https://www.ncbi.nlm.nih.gov/pubmed/17312744
http://www.scopemed.org/?mno=13487
http://www.scopemed.org/?mno=13487
http://www.scopemed.org/?mno=13487
http://www.scopemed.org/?mno=13487
https://www.ncbi.nlm.nih.gov/pubmed/7823386
https://www.ncbi.nlm.nih.gov/pubmed/7823386
https://www.ncbi.nlm.nih.gov/pubmed/7823386
https://www.ncbi.nlm.nih.gov/pubmed/7823386
https://www.ncbi.nlm.nih.gov/pubmed/7823386
https://www.ncbi.nlm.nih.gov/pubmed/18310005
https://www.ncbi.nlm.nih.gov/pubmed/18310005
https://www.ncbi.nlm.nih.gov/pubmed/18310005
https://www.who.int/medicines/areas/priority_medicines/BP6_12Osteo.pdf
https://www.who.int/medicines/areas/priority_medicines/BP6_12Osteo.pdf
https://www.who.int/healthinfo/global_burden_disease/GBD_report_2004update_full.pdf
https://www.ncbi.nlm.nih.gov/pubmed/18163497
https://www.ncbi.nlm.nih.gov/pubmed/18163497
https://www.ncbi.nlm.nih.gov/pubmed/18163497
https://www.ncbi.nlm.nih.gov/pubmed/18163497
https://www.ncbi.nlm.nih.gov/pubmed/24228292
https://www.ncbi.nlm.nih.gov/pubmed/24228292
https://www.ncbi.nlm.nih.gov/pubmed/24228292
https://www.ncbi.nlm.nih.gov/pubmed/24228292
https://www.ncbi.nlm.nih.gov/pubmed/23245607
https://www.ncbi.nlm.nih.gov/pubmed/23245607
https://www.ncbi.nlm.nih.gov/pubmed/23245607
https://www.ncbi.nlm.nih.gov/pubmed/23245607
https://www.ncbi.nlm.nih.gov/pubmed/23245607
https://www.ncbi.nlm.nih.gov/pubmed/2712610
https://www.ncbi.nlm.nih.gov/pubmed/2712610
https://www.ncbi.nlm.nih.gov/pubmed/2712610
https://www.ncbi.nlm.nih.gov/pubmed/2712610
https://www.ncbi.nlm.nih.gov/pubmed/2712610
https://www.ncbi.nlm.nih.gov/pubmed/17216685
https://www.ncbi.nlm.nih.gov/pubmed/17216685
https://www.ncbi.nlm.nih.gov/pubmed/17216685
https://www.ncbi.nlm.nih.gov/pubmed/17216685
https://www.ncbi.nlm.nih.gov/pubmed/17216685
https://www.ncbi.nlm.nih.gov/pubmed/668609
https://www.ncbi.nlm.nih.gov/pubmed/668609
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1004318/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1004318/
http://www.bioline.org.br/pdf?md07015
http://www.bioline.org.br/pdf?md07015
http://www.bioline.org.br/pdf?md07015
http://www.bioline.org.br/pdf?md07015
https://nsuworks.nova.edu/ijahsp/vol7/iss3/10/
https://nsuworks.nova.edu/ijahsp/vol7/iss3/10/
https://nsuworks.nova.edu/ijahsp/vol7/iss3/10/
https://nsuworks.nova.edu/ijahsp/vol7/iss3/10/
https://www.ncbi.nlm.nih.gov/pubmed/1540789
https://www.ncbi.nlm.nih.gov/pubmed/1540789
https://www.ncbi.nlm.nih.gov/pubmed/1540789

DOI: 10.23937/2572-3243.1510065

ISSN: 2572-3243

36.Lee PH, Macfarlane DJ, Lam LH, Stewart SM (2011)
Validity of the international physical activity questionnaire
short form (IPAQ-SF): A systematic review. Int J Behav
Nutr Phys Act 8: 115.

37.Kurtze N, Rangul V, Hustvedt BE (2008) Reliability and
validity of the international physical activity questionnaire
in the Nord-Trondelag health study (HUNT) population of
men. BMC Med Res Methodol 8: 63.

38.Hochberg MC, Altman RD, April KT, Benkhalti M, Guyatt
G, et al. (2012) American College of Rheumatology 2012
recommendations for the use of non-pharmacologic and
pharmacologic therapies in osteoarthritis of the hand, hip,
and knee. Arthritis Care Res 64: 465-474.

39. Higle T, Geurts J, Niiesch C, Miller-Gerbl M, Valderrabano
V (2012) Aging and osteoarthritis: An inevitable encounter?
J Aging Res 2012: 950192.

40.Mahajan A, Tandon V, Verma S, Sharma S (2005)
Osteoarthritis and menopause. J Indian Rheumatol Assoc
13: 21-25.

41. Srinkanth VK, Fryer JL, Zhai G, Winzenberg TM, Hosmer D,
et al. (2005) A meta-analysis of sex differences prevalence,
incidence and severity of osteoarthritis. Osteoarthritis
Cartilage 13: 769-781.

42.Linn S, Murtaugh B, Casey E (2012) Role of sex hormones
in the development of osteoarthritis. PM R 4: S169-S173.

43. Andersen S, Thygesen LC, Davidsen M, Helweg-Larsen K
(2012) Cumulative years in occupation and the risk of hip

or knee osteoarthritis in men and women: A register-based
follow-up study. Occup Environ Med 69: 325-330.

44. Aghdam ARM, Kolahi S, Hasankhani H, Behshid M,
Varmaziar Z (2013) The relationship between pain and
physical function in adults with knee osteoarthritis. Intl Res
J Appl Basic Sci 4: 1102-1106.

45. Chmelo E, Nicklas B, Davis C, Miller GD, Legault C, et al.
(2013) Physical activity and physical function in older adults
with knee osteoarthritis. J Phys Act Health 10: 777-783.

46. Odunaiya NA, Ayodele OA, Oguntibeju OO (2010) Physical
activity levels of senior secondary school students in
Ibadan, western Nigeria. West Indian Med J 59: 529-534.

47. Adeniyi AF, Okafor NC, Adeniyi CY (2011) Depression and
physical activity in a sample of Nigerian adolescents: Levels,
relationships and predictors. Child Adolesc Psychiatry Ment
Health 5: 16.

48. Oyewole OO, Odusan O, Oritogun KS, Idowu AO (2014)
Physical activity among type-2 diabetic adult Nigerians. Ann
Afr Med 13: 189-194.

49.Bland JH, Cooper SM (1984) Osteoarthritis: A review of
the cell biology involved and evidence for reversibility:
Management rationally related to known genesis and
pathophysiology. Semin Arthritis Rheum 14: 106-133.

50. Dekker J, Van Dijk GM, Veenhof C (2009) Risk factors for
functional decline in osteoarthritis of the hip or knee. Curr
Opin Rheumatol 21: 520-524.

¥

j
CLINME

INTERNATIONAL LIBRARY

Jy

Odole et al. J Musculoskelet Disord Treat 2019, 5:065 e Page 6 of 6 o


https://doi.org/10.23937/2572-3243.1510065
https://www.ncbi.nlm.nih.gov/pubmed/22241844
https://www.ncbi.nlm.nih.gov/pubmed/22241844
http://www.irjabs.com/files_site/paperlist/r_801_130511113823.pdf
http://www.irjabs.com/files_site/paperlist/r_801_130511113823.pdf
http://www.irjabs.com/files_site/paperlist/r_801_130511113823.pdf
http://www.irjabs.com/files_site/paperlist/r_801_130511113823.pdf
https://www.ncbi.nlm.nih.gov/pubmed/23307503
https://www.ncbi.nlm.nih.gov/pubmed/23307503
https://www.ncbi.nlm.nih.gov/pubmed/23307503
https://www.ncbi.nlm.nih.gov/pubmed/21473401
https://www.ncbi.nlm.nih.gov/pubmed/21473401
https://www.ncbi.nlm.nih.gov/pubmed/21473401
https://www.ncbi.nlm.nih.gov/pubmed/21569581
https://www.ncbi.nlm.nih.gov/pubmed/21569581
https://www.ncbi.nlm.nih.gov/pubmed/21569581
https://www.ncbi.nlm.nih.gov/pubmed/21569581
https://www.ncbi.nlm.nih.gov/pubmed/25287033
https://www.ncbi.nlm.nih.gov/pubmed/25287033
https://www.ncbi.nlm.nih.gov/pubmed/25287033
https://www.ncbi.nlm.nih.gov/pubmed/6399624
https://www.ncbi.nlm.nih.gov/pubmed/6399624
https://www.ncbi.nlm.nih.gov/pubmed/6399624
https://www.ncbi.nlm.nih.gov/pubmed/6399624
https://www.ncbi.nlm.nih.gov/pubmed/19550331
https://www.ncbi.nlm.nih.gov/pubmed/19550331
https://www.ncbi.nlm.nih.gov/pubmed/19550331
https://www.ncbi.nlm.nih.gov/pubmed/22018588
https://www.ncbi.nlm.nih.gov/pubmed/22018588
https://www.ncbi.nlm.nih.gov/pubmed/22018588
https://www.ncbi.nlm.nih.gov/pubmed/22018588
https://www.ncbi.nlm.nih.gov/pubmed/18844976
https://www.ncbi.nlm.nih.gov/pubmed/18844976
https://www.ncbi.nlm.nih.gov/pubmed/18844976
https://www.ncbi.nlm.nih.gov/pubmed/18844976
https://www.ncbi.nlm.nih.gov/pubmed/22563589
https://www.ncbi.nlm.nih.gov/pubmed/22563589
https://www.ncbi.nlm.nih.gov/pubmed/22563589
https://www.ncbi.nlm.nih.gov/pubmed/22563589
https://www.ncbi.nlm.nih.gov/pubmed/22563589
https://www.ncbi.nlm.nih.gov/pubmed/22720159
https://www.ncbi.nlm.nih.gov/pubmed/22720159
https://www.ncbi.nlm.nih.gov/pubmed/22720159
http://medind.nic.in/jaa/t05/i1/jaat05i1p19.pdf
http://medind.nic.in/jaa/t05/i1/jaat05i1p19.pdf
http://medind.nic.in/jaa/t05/i1/jaat05i1p19.pdf
https://www.ncbi.nlm.nih.gov/pubmed/15978850
https://www.ncbi.nlm.nih.gov/pubmed/15978850
https://www.ncbi.nlm.nih.gov/pubmed/15978850
https://www.ncbi.nlm.nih.gov/pubmed/15978850
https://www.ncbi.nlm.nih.gov/pubmed/22632696
https://www.ncbi.nlm.nih.gov/pubmed/22632696
https://www.ncbi.nlm.nih.gov/pubmed/22241844
https://www.ncbi.nlm.nih.gov/pubmed/22241844

	Title
	Corresponding author
	Abstract
	Keywords
	Introduction
	Methods
	Measures
	Pain
	Physical function 
	Physical activity 
	Data analysis 

	Results and Discussions 
	Conclusion
	Limitations
	Recommendations
	Acknowledgement
	Conflicts of Interest 
	Table 1
	Table 2
	Table 3
	References

