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ABSTRACT
Objectives: Facet joint arthrosis is a common radiologic finding but remains controversial as a source of low back pain. We conducted a study to evaluate 
some of the potential risk factors contributing to the development of facet joint arthrosis, such as age, gender, and body mass index (BMI). The study 
aimed at establishing an association between these factors and facet joint arthrosis in the Ghanaian population, as a foundation for further research on 
low back pain.

Materials and Methods: This was a retrospective study done at the Department of Radiology, Korle Bu Teaching Hospital from January 2019 to December 
2021. The study population included all cases referred to our department with complaints of low back pain. Patients below 18 years and those with a 
history of congenital lesions, trauma, infection, and malignancies were excluded. A total of 1017 cases were identified with facet joint arthrosis. The mean 
difference in age and BMI between males and females was compared using an independent sample t-test. Statistical association was done using Pearson’s 
Chi-square test. P ≤ 0.05 was used as statistical significance.

Results: Majority of the study subjects were overweight with a mean BMI of 27.31 ± 5.37 kg/m2. The mean age was 53.61 ± 16.22 years, and majority were 
within the age of 51–60 years. Age was significantly associated with the prevalence of facet joint arthrosis.

Conclusion: The prevalence of facet joint arthrosis is significantly associated with increasing age but not with the BMI. Lumbar facet joint arthrosis is 
more prevalent in women than in men, which may be due to the sensitivity of cartilage to female sex hormones.
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INTRODUCTION
Facet joint arthrosis is a degenerative condition that mainly 
occurs as a result of aging, excessive weight, poor body 
mechanics, repetitive motion, and minor traumatic events.[1] 
Some studies have demonstrated a strong correlation between 
intervertebral disc degeneration (IDD) and facet joint 
arthrosis, with IDD usually preceding the onset of facet joint 
degeneration.[2]

A strong positive correlation exists between lumbar facet 
joint arthrosis and age.[3] Other studies have linked the early 
onset of facet joint arthrosis in one’s life to the weight of work 
performed before the age of 20.[4] According to a study by 
Eubanks et al., nearly 60% of adults demonstrate evidence of 
degenerative changes before reaching 30  years of age.[5] The 
degree of severity of lumbar facet joint arthrosis and increasing 
age has been highlighted in some studies. One study indicated 

that 67% of individuals aged 45–64 years had moderate lumbar 
facet joint arthrosis and 89% of individuals aged 65 years and 
older had severe lumbar facet joint arthrosis.[6]

It has long been proposed that facet joint arthrosis, a frequent 
radiologic finding, could be a possible source of low back 
pain;[7] however, controversy surrounds the facet joint as a 
possible source of low back pain.[8] With a lifetime prevalence 
of between 70% and 85%, low back pain is arguably one of the 
chief complaints seen in primary, secondary, and tertiary care 
facilities.[9] Depending on how long the condition has been 
present, low back pain can be categorized as acute, subacute, 
or chronic. With regard to the therapeutic decision-making 
process, radiological imaging is very crucial to diagnose or 
rule out pathological conditions of low back pain.

The most common indication for pain in facet joints is 
arthrosis and can be examined by the use of radiograph, 
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computed tomography scan, or magnetic resonance 
imaging (MRI).[10] Over the past two decades, significant 
improvements have been made in radiological examination 
of the lumbosacral spine.[11] MRI has emerged as one of the 
preferred imaging modalities in the assessment of back pain 
due to the absence of radiation use and improved delineation 
of soft tissues.

The diagnosis of spinal pain resulting from facet joint 
arthrosis can be challenging. Due to the varied causes of facet 
joint disorders and the likelihood of a chronic back pain, a 
precise diagnosis is of utmost importance.[10] This study 
was carried out to evaluate some potential risk factors that 
might lead to the development of facet joint arthroses, such 
as age, gender, and body mass index (BMI). Establishing an 
association between these elements and facet joint arthrosis 
could serve as a foundation for additional research on low 
back pain in the African population.

MATERIALS AND METHODS
Study design

This was a retrospective study involving the review of all 
lumbar spine magnetic resonance (MR) images of patients 
referred to the radiology department of the Korle Bu 
Teaching Hospital on account of low back pain from January 
2019 to December 2021. To identify patients who underwent 
MRI of the lumbar spine for low back pain as a clinical 
indication, we searched the institutional Picture Archiving 
and Communication System database after receiving ethical 
review board approval. We included all lumbar spine images 
of patients aged 18  years and above and excluded patients 
with evidence or history of congenital lesions, trauma, 
infections, and malignancies.

Image evaluation

Two experienced radiologists, each with over 15  years 
of experience in interpreting spinal images, conducted 
independent reviews of the MR images. The evaluations were 
performed to assess for exclusion criteria and to examine 
all lumbar levels (L1–S1) for the presence of facet joint 
arthrosis. The diagnosis of facet joint arthrosis was made 
using criteria consistent with those described by Pathria[12] 
and Weishaupt.[13]

MRI protocol

The MRI examinations were done on a 1.5 Tesla Toshiba 
Vantage Titan MRI machine with serial number GH-0029-
01-CMR-01 using a surface coil, and patients were scanned 
in the supine position. Routine lumbar MRI protocol 
was used; 4-mm sagittal T1 weighted (T1W), coronal T2 
weighted (T2W), sagittal T2W, short tau inversion recovery, 

stacked or contiguous axial T2W, and axial T1W turbo spin-
echo sequences. Most of the subjects had been scanned 
without intravenous (IV) gadolinium, however, if infectious, 
inflammatory, or neoplastic etiologies were suspected, IV 
gadolinium was given.

Statistical analysis

The Statistical Package for the Social Science (SPSS Inc., 
Chicago, IL, USA) version  25.0 was the statistical tool 
used for statistical analysis. The patients were stratified 
by age and BMI. The independent sample t-test was used 
to compare the mean difference in age and BMI between 
males and females. Pearson’s Chi-square test for association 
was used to explore any association existing between the 
various BMI categories and gender. Statistical significance 
was considered at a P ≤ 0.05.

RESULTS
A total of 1017 out of 2194 lumbar spine images were 
identified to have facet joint arthrosis of which 50.54% were 
females. The mean age was 53.61 ± 16.22 years, ranging from 
21 to 84 years, with females being younger than males. Both 
the minimum and maximum BMI were found in females 
(15.76 kg/m2 and 58.80 kg/m2), respectively. The differences 
in BMI between males and females were not statistically 
significant (P = 0.735). On average, we recorded a BMI of 
27.31 ± 5.37 kg/m2 [Table 1]. The most frequent level involved 
was L4/L5 followed by L5/S1 level [Figure 1]. Patients with 
facet joint arthrosis affecting all lumbar levels were found to 
be 118 out of 1017 and those involving a single level were 393 
out of 1017.

With respect to BMI, most of the patients were overweight 
(i.e., 368 out of 1017) and few (1.3%) were underweight. 
Statistically, we found that the prevalence of facet joint 
arthrosis between males and females did not depend on 
the BMI of the patient (P = 0.460) [Table  2]. We found an 
increasing trend in the prevalence of facet joint arthrosis 
with respect to the different lumbar levels. However, the 
trend was different in patients who were overweight and 
obese [Figure 2].

Individuals within the age of 51–60  years were the 
dominant group with facet joint arthrosis [Table 3]. Males 
constituted majority in both the youngest age bracket 
and the oldest age bracket. Similar to the BMI categories, 
we found an increasing trend in age and the prevalence 
of patients with facet joint arthrosis up to the age of 60. 
At a P = 0.033, the increasing trend between males and 
females significantly depends on the age groupings. There 
was facet joint arthrosis at all levels in all the age groups 
[Figure 3].
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Table 1: General characteristics of the study subjects.

Male (n=503) Female (n=514) P-valueβ Total subjects

Age (years) 0.089
Min 21 26 21
Max 84 84 84
Mean±SD 54.49±16.77 52.75±15.63 53.61±16.22

BMI (kg/m2) 0.735
Min 17.10 15.76 15.76
Max 54.58 58.80 58.80
Mean±SD 27.25±5.19 27.37±5.55 27.31±5.37

Number of lumbar levels (%) 0.142
1 192 (38.2) 201 (39.1) 393 (38.6)
2 68 (13.5) 79 (15.4) 147 (14.5)
3 149 (29.6) 123 (23.9) 272 (26.7)
4 45 (8.9) 42 (8.2) 87 (8.6)
5 49 (9.7) 69 (13.4) 118 (11.6)

SD: Standard deviation, βCompare differences between males and females

Table 2: Association of body mass index with gender.

Male Female Total P-value
n (%) n (%) n (%)

Underweight 4 (0.8) 9 (1.8) 13 (1.3) 0.460
Normal weight 179 (35.6) 184 (35.8) 363 (35.7)
Overweight 189 (37.6) 179 (34.8) 368 (36.2)
Obesity 131 (26.0) 142 (27.6) 273 (26.8)

DISCUSSION
This study evaluated the prevalence of facet joint arthrosis 
in a selected Ghanaian population in relation to age, gender, 
and BMI. The study showed that facet joint arthrosis was 
significantly associated with increasing age but peaked at age 
51–60. This result differs from previous studies that found an 
upward trend in all age groups.[3] The decreasing frequency in 
the number of patients with facet joint arthrosis beyond age 
60 may be due to the less occupational exposure among this 
age group. Studies have shown that work-related activities 
increase the likelihood of low back pain in working-age 
adults.[14] An assessment of low back pain among subjects of a 
study conducted by Balagué et al. showed that the prevalence 
of low back pain increased progressively from teenage years 
to 60 years and then declined.[15]

This study showed that lumbar facet joint arthrosis was more 
common among women than in men. This is in contrast 
to other studies that suggest men have a greater share in 
the percentage of individuals presenting with facet joint 
arthrosis.[16] The reason for this difference may be due to the 
fact that cartilage is sensitive to female sex hormones, which 
could have an effect on the frequency of facet joint arthrosis 
between genders. Studies have also shown that females are 
more susceptible to chronic low back pain regardless of 

age.[17] Hormonal changes that occur during menopause, 
such as a decrease in estrogen levels, may result in loss 

Figure 2: Distribution of body mass index categories showing the 
number of facet joint arthrosis at each level.

Figure 1: Distribution of spinal levels involved.
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of cartilage and an increased risk of developing arthritis, 
including lumbar facet joint arthrosis. The study by Fujiwara 
et al. supports the hypothesis of a gender-based disparity in 
the occurrence of facet joint arthrosis, showing that females 
are more prone to having the condition.[18] The study involved 
a cadaveric analysis that compared lumbar spinal motion 
segments between males and females with comparable 
clinical characteristics. The results showed that female 
motion segments exhibited more motion during lateral 
bending, flexion, and extension. Studies have also shown that 
increased spinal segment motion can cause excessive wear 
and tear[19] potentially resulting in a higher incidence of facet 
joint arthrosis.

Another important risk factor we considered was BMI. 
Previous investigations in this regard have been inconsistent, 
with some suggesting a positive relationship between increase 
in BMI[20] and others indicating a lack of such association.[21] 
Our study showed no statistically significant variation in BMI 
between male and female participants in relation to the 
overall prevalence of facet joint arthrosis. Majority of the 
patients with facet joint arthrosis were overweight. Clinically, 
being overweight puts extra stress on the joints, particularly 
in the lower back, causing cartilage in the joints to wear down 
more quickly, leading to degeneration and the development 
of arthrosis. In relation to low back pain, other works have 
specifically investigated the association of BMI and low 
back pain, and most of these are cross-sectional in design.[20] 

The cross-sectional studies seem to support an association 
between BMI and low back pain. In contrast, some works 
have found that the association of BMI and low back pain 
is diminished or absent, suggesting that some factors other 
than BMI are responsible for the perceived association.[20]

L4/L5 level was the most commonly affected by facet joint 
arthrosis in our study. Some studies have shown that facet 
joints at this level tend to degenerate more quickly than at 
any other level of the spine.[22] The possibility that L4/L5 may 
be the commonly affected level may be dependent on certain 
factors. First, the L4/L5 level is the most mobile segment of 
the lumbar spine, and it bears a significant amount of stress 
and weight from daily activities.[23] This constant movement 
and weight bearing can lead to wear and tear on the facet 
joints, making them more susceptible to degeneration. 
Furthermore, it is well established that L4/L5 level is one of 
the most common levels for lumbar herniated discs[24] and 
that the degenerative condition is strongly associated with 
facet joint arthrosis.[25] [Figure 4] showed an axial T2W MRI 
image at the level of L4 vertebra in one of the subjects with 
facet joint arthrosis.

Table 3: Spinal levels according to the age groups.

Age group L1/L2 (%) L2/L3 (%) L3/L4 (%) L4/L5 (%) L5/S1 (%) Total (%)

20–30 24 (25.5) 25 (26.6) 46 (48.9) 75 (79.8) 58 (61.7) 94 (9.2)
31–40 49 (28.8) 38 (22.4) 70 (41.2) 127 (74.7) 73 (42.9) 170 (16.7)
41–50 39 (32.5) 36 (30.0) 63 (52.5) 89 (74.2) 74 (61.7) 120 (11.8)
51–60 69 (26.6) 68 (26.3) 138 (53.3) 187 (72.2) 156 (60.2) 259 (25.8)
61–70 61 (29.3) 68 (32.7) 111 (53.4) 165 (79.3) 122 (58.7) 208 (20.5)
>70 48 (28.9) 51 (30.7) 86 (51.8) 135 (81.3) 90 (54.2) 166 (16.3)

Figure 3: Proportion of males and females with facet joint arthrosis 
stratified by age.

Figure  4: Axial T2-weighted magnetic resonance 
imaging at the level of L4 vertebrae shows 
narrowing of bilateral facet joint spaces, marginal 
osteophytes, and joint hypertrophy (red arrows). 
There is also severe spinal canal stenosis.
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Limitation

Data on occupation of the subjects were not available, and 
hence, we could not derive any significant association.

CONCLUSION
The prevalence of facet joint arthrosis in the Ghanaian 
population is significantly associated with increasing age but 
not with the BMI. The study also found that lumbar facet joint 
arthrosis was more prevalent in women than in men, which may 
be due to the sensitivity of cartilage to female sex hormones.
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