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Abstract

Background:  Osteoarthritis (OA) is
one of the leading causes of disability
globally, resulting in limitation of walking
and activities of daily living. Patients with
OA frequently have to depend on devices
and humans for assistance in carrying
out activities of daily living. Disability
associated with OA is attributed to
pain. Other factors that may directly or
indirectly contribute to this disability are
poorly studied.

Objective: To determine factors other
than pain that can predict functional
disability in patients with OA.

Methods: The study was a cross-
sectional total population survey for
musculoskeletal disorders carried out in
Katon Rikkos, Jos, Nigeria. The survey
was a phase 1 Community-Oriented
Program for the Control of Rheumatic
Diseases (COPCORD) study that included
2,454 adults aged 15 years or older. The
diagnosis of osteoarthritis was based on
the American College of Rheumatology
(ACR) criteria for the classification of
osteoarthritis, functional disability was
estimated and graded using the HAQ-DI
and data was analyzed using Statistical
Package for the Social Sciences (SPSS)
version 24.

Results: One hundred and fifty subjects
were diagnosed with OA, 89 (59.3%)
females and 61 (40.7%) males with a
mean (SD) age of 51.8 (14.4) years. Mild
to moderate disability was present in
125 (83.3%) of subjects, 24 (16.0%) had
moderate to severe disability and only
one subject had very severe disability.
A disability score of >1, considered
significant disability was recorded in
31 (20.7%) of subjects.
disturbance,

Age, sleep
anxiety,  hypertension,
active straight leg raise and OA site were
significantly associated with functional
disability. Age
with functional disability while sleep

correlated negatively

disturbance, anxiety, depression and
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hypertension were positive correlates.
All sleep disturbance added
statistically significantly to the prediction

except

on multiple regression, P < 0.05.
Conclusion:  Anxiety, depression and
hypertension are important predictors of
disability in patients with osteoarthritis,
therefore, these co-morbid conditions
should be adequately sought for and
managed in these patients to improve their

outcome.

Key words: Osteoarthritis, Functional
disability, Nigerians, Predictors, Co-
morbidities

Introduction

Osteoarthritis (OA) is the most common
form of arthritis globally with an
estimated prevalence of 20-30% in
population surveyed!®. It is generally
more common in females and blacks
than other populations®3. Risk factors
for the development of osteoarthritis
include age, sex, obesity, sedentary life
style and genetic predisposition'?. OA
was thought to be more prevalent in
developed than developing countries but
recent Community Oriented Program
for the Control of Rheumatic Diseases
(COPCORD) and Global Burden of
Diseases (GBD) report indicates that
prevalence in developing countries is
similar to or higher than what is obtained
in developed countries®>.

OA is one of the leading causes of
disability globally, resulting in limitation
of walking and activities of daily living®*.
Disability associated with OA is attributed
to pain. Other factors that may directly
or indirectly contribute to this disability
are poorly studied. This study seeks to
highlight factors other than pain that are
associated with the degree of functional

disability seen in patients with OA.



Materials and methods

One hundred and fifty

osteoarthritis in a cross-sectional total population survey

subjects diagnosed with
for musculoskeletal disorders in Katon Rikkos, Jos,
Nigeria were analyzed, to determine factors associated
with functional disability in osteoarthritis. The survey
was a phase 1 COPCORD study that included 2,454
adults aged 15 years or older, residing in Katon Rikkos
community of Jos, North Central Nigeria.

Katon Rikkos is a semi-urban community in
Lamingo ward of Jos North Local Government Area in
Plateau state, about 3.8 Km from Jos University Teaching
Hospital (JUTH). It has an adult population of about 3000
people based on the 2006 national population survey.
Lamingo ward is one of the 6 administrative wards of
Jos North LGA with an estimated population of 17,503
people, the LGA has a total population of 429,300 people
which makes up about 12.3% of the 3.5million people in
Plateau state®.

The study was approved by the ethical committee of
JUTH and the community head of Katon Rikkos. Informed
consent was obtained from every participant by signing
or thumb printing on the consent form attached to the
questionnaire. Trained health workers went from house
to house to administer the COPCORD questionnaire.
Subjects reporting positive musculoskeletal symptoms
were examined and investigated by the rheumatologist,
at the rheumatology unit of JUTH, for specific rheumatic
diagnosis’.

In this study, 150 of the 179 subjects diagnosed with
osteoarthritis, who had complete records on the anatomical
site of OA, knee compartment, Kellgren-Lawrence and

Health Assessment Questionnaire Disability Index (HAQ-
DI) scores, were analyzed to determine factors associated
with the degree of disabilities experienced by subjects
with OA. The diagnosis of osteoarthritis was based on the
American College of Rheumatology (ACR) criteria for
the classification and reporting of osteoarthritis”.

Radiographic severity of OA was graded using the
Kellgren and Lawrence (KL) grade, which scores OA
severity on a scale of 0 to 4!. Functional disability was
estimated and graded using the HAQ-DI, which grades
disability as mild to moderate (score 0-1), moderate to
severe (score 1-2) and severe to very severe (score 2-3)°,
Data was analyzed using Statistical Package for the Social
Sciences (SPSS) version 24.

Results

One hundred and fifty subjects with osteoarthritis were
analyzed, 89 (59.3%) females and 61 (40.7%) males
with a mean (SD) age of 51.8 (14.4) years. Other socio-
demographics are shown in Table 1.

Osteoarthritis of the knee was present in 52
(34.7%) subjects, while OA of the spine was present in
65 (43.3%) subjects. Other affected sites are as shown in
Table 2. One hundred and forty-two (94.7%) subjects had
radiographic OA, while 8 (5.3%) met clinical criteria for
OA without radiographic features. Radiographic findings
was classified using the Lawrence & Kellgren criteria as
shown in Table 3. Mild to moderate disability was present
in 125 (83.3%) subjects, 24 (16.0%) had moderate to
severe disability and only one subject had very severe
disability. A disability score of >1, considered significant
disability was recorded in 31 (20.7%) of the subjects.
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Table 1: Social demographics of study patients

Variable Frequency (%) n=150
Age (years)
15-24 29 (19.3)
25-34 31(20.7)
35-44 45 (30.0)
45-54 31(20.7)
55-64 8(5.3)
>65 6 (4.0)
Sex
Females 89 (59.3)
Males 61 (40.7)
Marital status
Single 12 (8.0)
Married 115 (76.7)
Divorced 18 (12.0)
Widowed 5(3.3)
Literacy
None 33 (22.0)
Read only 16 (10.7)
Read & write 101 (67.3)
Occupation
Unemployed 3(2.0)
Unskilled 79 (52.7)
Student 6 (4.0)
Semi-skilled 26 (17.3)
Skilled 12 (8.0)
Professional 12 (8.0)
Retired 12 (8.0)
Habits
Alcohol 17 (11.3)
Smoking 11(7.3)
Co-morbidities
Obesity 46 (30.7)
Diabetes mellitus 9 (6.0)
Hypertension 33(22.0)
Depression 41 (27.3)
Anxiety 83 (55.3)
Sleep disturbance 63 (42.0)

Table 2: Site of osteoarthritis

OA site Frequency (%)
Spine 65 (43.3)
Knee 52 (34.7)
Knee & spine 22 (14.7)
Ankle 4 2.7
Hip 4(2.7)
Hand 2 (1.3)
Shoulder 1(0.6)

Total 150 (100.0)
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Table 3: Kellgrade and Lawrence grading of radiographic
OA

Kellgrade & Lawrence grade  Frequency (%)

0.0 8.0 53
1.0 9.0 6.0
2.0 76 .0 50.7
3.0 39.0 26.0
4.0 18.0 12.0
Total 150.0 100.0

Significant disability was associated with age, 38%
of subjects in the >65 years age group had significant
disability compared to none in the 15-24 years age
group (x> 10.82, P = 0.05). Sex, body mass index and
educational attainment had no significant association
with functional disability in osteoarthritis. Self-reported
sleep disturbance (y* 4.14, P=0.04, OR 2.27, 95% CI
1.01 — 5.05), anxiety (3> 7.71, P=0.005, OR 3.48, 95%
CI 1.39 — 8.70) and depression (y*> 4.19, P = 0.04, OR
2.34,95% CI 1.02 — 5.38) were significantly associated
with functional disability in osteoarthritis. A history of
hypertension (y*> 4.14, P = 0.04, OR 2.42, 95% CI 1.01
—5.78) but not diabetes mellitus (%> 3.30, P =0.06, OR
3.37, 95% CI 0.85 — 13.42) was also associated with
disability in osteoarthritis. The presence of crepitus
(x> 0.21, P = 0.64, OR 0.81, 95% CI 0.34 — 1.93) or
femoral nerve stretch (y* 2.27, P = 0.13, OR 2.01,
95% CI 0.80 — 5.05) on physical examination was
not associated with functional disability, while active
straight leg raise (y*> 7.42, P = 0.006, OR 3.50, 95% CI
1.37—-8.94) was significantly associated with disability.
Radiographic features of OA were not associated with
functional disability in this population. However, the
location of osteoarthritis was significantly associated
with disability (y*> 13.431, P=0.037, 95% CI=0.033 —
0.041) (Table 4).



Table 4: Association between patients’ characteristics and significant functional disability

Variable Significant FDI x> Pvalue Odds Ratio 95% CI
No. Freq (%) Yes, Freq (%)
Age group (years) 10.83 0.05 0.048 — 0.057
15-24 6 (100.0) 0 (0.0)
25-34 6 (75.0) 2(25.0)
35-44 29 (93.5) 2(6.5)
45-54 36 (80.0) 9 (20.0)
55-64 24 (77.4) 7 (22.6)
>65 18 (62.1) 11(37.9)
Sex 0.435 0.51 0.759 0.334 —1.725
Male 50 (82.0) 11 (18.0)
Female 69 (77.5) 20 (22.5)
Marital status 2.840 0.417 0.406 — 0.425
Single 11 (91.7) 1(8.3)
Married 92 (80.0) 23 (20.0)
Widowed 13 (72.2) 5(27.8)
Divorced 3 (60.0) 2 (40.0)
Education 4.469 0.348 0.346 — 0.365
Informal 23 (71.9) 9 (28.1)
Primary 27 (73.0) 10 (27.0)
Secondary 33 (89.2) 4 (10.8)
Tertiary 29 (82.9) 6(17.1)
Postgraduate 7(77.8) 2(22.2)
Smoking 0.316 0.574 1.487 0.370 — 5.969
Yes 8 (72.7) 3(27.3)
No 111 (79.9) 28 (20.1)
Alcohol 2.502 0.114 2.356 0.796 — 6.978
Yes 11 (64.7) 6 (35.3)
No 108 (81.2) 25 (18.8)
Trauma 0.065 0.799 0.753 0.085 — 6.694
Yes 5(83.3) 1(16.7)
No 113 (79.0) 30 (21.0)
Hypertension 4.140 0.042 2.425 1.017 —5.784
Yes 22 (66.7) 11 (33.3)
No 97 (81.5) 20 (17.1)
Diabetes 3.302 0.069 3.378 0.850-13.427
Yes 5(55.6) 4(44.4)
No 114 (80.9) 27 (19.1)
Depression 4.195 0.041 2.347 1.024 — 5.381
Yes 28 (68.3) 13 (31.7)
No 91 (83.5) 18 (16.5)
Anxiety 7.712 0.005 3.487 1.396 — 8.709
Yes 59 (71.1) 24 (28.9)
No 60 (89.6) 7(10.4)
Sleep disturbance 4.140 0.042 2.277 1.019 —5.087
Yes 45 (71.4) 18 (28.6)
No 74 (85.1) 13 (14.9)
Obesity 0.047 0.829 1.098 0.470 — 2.565
Yes 36 (78.3) 10 (21.7)
No 83 (79.8) 21(20.2)
Straight leg raise 7.427 0.006 3.503 1.372 — 8.946
Positive 14 (58.3) 10 (41.7)
Negative 103 (83.1) 21 (16.9)
FABER test 4.594 0.032 2.383 1.064 — 5.337
Positive 43 (70.5) 18 (29.5)
Negative 74 (85.1) 13 (14.9)
Radiographic OA 0.344 0.558 1.875 0.222-15.836
Yes 112 (78.9) 30 (21.1)
No 7 (87.5) 1(12.5)
OA site 13.431 0.037 0.033 —0.041
Spine 47 (72.3) 18 (27.7)
Hip 2 (50.0) 2 (50.0)
Shoulder 0(0.0) 1 (100.0)
Hand 1(50.0) 1 (50.0)
Knee 45 (86.5) 7 (13.5)
Ankle 4 (100.0) 0 (0.0)
Knee & spine 20 (90.9) 29.1)
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A Pearson’s point biserial correlation was done to
determine the strength and direction of association
between FDI and variables that had P values of <0.05
on chi square test: Age was negatively correlated with
disability, which was statistically significant (rpb =
-.309, n=150, P < 0.0001), while sleep disturbance (rpb
=.243,n =150, P=0.003), anxiety (rpb =.332, n = 150,
P =0.0001), depression (rpb = .251, n = 150, P = 0.002)
and hypertension ( rpb = .251, n = 150, P = 0.008) were
positively correlated with disability in this population.
However, active straight leg raise did not correlate with
functional disability in this OA population.

A multiple regression was run to predict functional
disability from variables that were significantly correlated
with FDI including age, hypertension, sleep disorder,
anxiety and depression. These variables statistically
significantly predicted FDI (5, 144) =8.013, P < 0005, R?
= .218. All the variables except sleep disturbance added
statistically significantly to the prediction, P < 0.05.

Discussion

The global burden of disease study reported that
osteoarthritis (OA) is the second most common cause of
disability globally®. This study was carried out to identify
the factors that can predict the disability experienced by
osteoarthritis patients.

Most subjects with OA in this study were found to
have some form of disability, while a fifth had significant
disability. This further corroborates the fact that OA is a
major cause of disability in the population.

Several factors have been associated with functional
disability in patients with OA. In this study, age was found
to be significantly associated and negatively correlated
with functional disability. After the age of 45 years,
there was a steady decline in the functional ability of the
subjects. Though age is a significant risk factor for the
development of OA, it has been inconsistently associated
with functional disability ', This may be because, age is
more of a confounder rather than a cause in the disability
associated with OA. Physical fitness, self-efficacy,
worsening disease, presence of co-morbidities and even
psychological factors affects how people express their
ability as they age'"'*">, hence, Covinsky'® suggested the
need to better understand how arthritis interact with other
conditions to cause disability in the elderly.

This study agreed with earlier studies including
systematic reviews that sex was not significantly
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associated with disability in OA. Even though the female
sex has been associated with higher pain levels in OA , it
does not predict disability''.

Unlike studies from other populations, where obesity
was found to be associated with disability in OA!>!"19,
this study found no significant association between body
mass index and disability in OA. It is not clear whether
this can be attributed to racial differences as other authors
had previously reported that there was no statistical
difference in the disability rate due to OA in blacks or
Caucasians'7?, Further large population study among
Nigerians is needed to clarify whether this is particularly
true of Nigerians , since Adegoke et al’! reported similar
findings in Ibadan.

Educational attainment was not associated with
functional disability in this study, in contrast to findings
from other populations, where education protected
against disability in OA?°2223, This may be attributed to
the content of education received rather than the level of
education. Therefore, there is need to evaluate the impact
of educational content on disability rather than just the
levels of education that this study assessed.

The relationship between sleep and functional
disability in patients with osteoarthritis has not been well
studied. This study showed that sleep disturbance was
significantly associated and positively correlated with
functional disability. However, on regression analysis,
sleep disturbance could not significantly predict functional
disability. This is in contrast with the findings of Parmelee
et al** who found no significant association between sleep
and disability at baseline, however, when the parameters
were measured again at one year, sleep disturbance
at baseline was found to be a significant predictor of
functional disability in subjects with osteoarthritis. These
differences may have resulted from the population studied
and the study design. While this was a community based
cross-sectional study in a homogenous black population,
Parmelee et al** studied a larger ( about 2 times the sample
size) hospital based, multicenter, heterogenous (about
27% non-white) population in a longitudinal study. While
the relationship between sleep disturbance and pain
intensity as well as disability in general have been reported
in several studies, this study and that of Parmelee et a/**
were the study we could find relating sleep disturbance
to functional disability in osteoarthritis patients. There is
a need for larger prospective studies on this relationship
and the effect of sleep intervention to improve function in
subjects with OA.



Anxiety and depression are common in patients
with OA. Several studies including this one shows that
anxiety and depression are significantly associated with
functional disability in OA?%. This study also showed
that anxiety and depression were positively correlated
with and predicted the occurrence of functional disability
in OA. This is an indication that health care providers
should look out for anxiety and depression and other
psychosocial factors in patients with OA from the first
contact, as it is very likely that treating these psychosocial
factors at the outset can reduce the incidence and burden
of disability in patients with OA*"%,

Components of the metabolic syndrome have long
been associated with osteoarthritis, with emphasis on
obesity, which is a recognized risk factor for OA. Bijlsma
et al ® have even proposed a phenotypic reclassification
of OA to delineate the risk factors including a group
they
phenotype. Recent efforts have been towards establishing

referred to as  metabolic/obese-dominated
other members of the metabolic syndrome group as
independent factors in the development and severity of
osteoarthritis**3!. Three components of the metabolic
syndrome viz. obesity, hypertension and diabetes were
evaluated as per association with functional disability in
OA in this study.

Hypertension was found to be significantly associated
and positively correlated with functional disability in
OA and also was a significant predictor of disability in
these subjects. This is important because hypertension
is a common comorbidity in patients with OA, however,
it may be more than just a comorbidity*>. While recent
studies have shown that hypertension may be related to
the development and progression of OA, its association
with disability may not have been attended to in research.

Several studies have shown significant association
between diabetes and the incidence, prevalence,
progression and severity of OA*34, only a few studies
have related comorbid diabetes in OA patients to
disability. This study found no significant association
between diabetes and disability in OA. This is in contrast
to findings by Magnusson et al** who found significant
association between long-term type 1 diabetes and
disability in patients with OA. This difference may have
arisen from the fact that Magnusson et al* specifically
addressed hand OA in type 1 diabetics retrospectively
over a variable time period, while our study is a cross-
sectional population study which did not specify the
type of diabetes the subjects had. This study also found

significant association between the site of OA and
disability; however, it was not specific for hand OA. This
study agreed with Magnusson et a/** that the relationship
between diabetes and functional disability in OA patients
need to be studied further.

Active straight leg raise was the only physical
examination finding that was associated with functional
disability even though it provided no direction nor
predictability for disability in these subjects.

Limitations to this study include the cross-sectional
nature of the study which makes it difficult to draw
causal inferences from these predictors. Also the data on
comorbidities were mainly self-reported which increases

the chance of recall bias.

Conclusion

Osteoarthritis is common among Nigerians. Mental health
disturbances and hypertension are significant predictors
of disability in patients with osteoarthritis. These factors
should be sought and adequately managed to reduce
disability among these patients. Larger prospective studies
are required to determine the impact of interventions in
line with these predictors can have on the prevention and

rehabilitation of disability in osteoarthritis.
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