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This study aimed to identify the correlation between lifestyle risk factors, including obesity, physical inactivity and poor 
dietary habits, and the lumbar spine MRI findings of patients complaining of low back pain. A descriptive cross-sectional 
study was conducted at King Fahad Specialist Hospital Tabuk, Saudi Arabia, on a sample of 61 patients complaining of 
low back pain. Descriptive analysis and chi-squared tests were used to describe the study participants’ demographic data, 
as well as to compare lifestyle risk factors and the main study outcomes (MRI findings, level and the number of affected 
vertebrae). The study found that females were affected by lumbar disc degeneration more frequently than males. The 30–
39 age group showed a greater number of abnormal findings compared to the other groups. L4-L5 was the most common 
disc involved in disc degeneration. However, the study reported no significant association between lumbar disc 
degeneration and any lifestyle risk factors among participants with low back pain. Although no significant association was 
found at this one study site, the study outlines potential factors that may influence lumbar disc degeneration.  
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INTRODUCTION 
Low back pain (LBP) is one of the most prevalent 
conditions that might lead to disability and is associated 
with many risk factors, such as individuals’ ages and poor 
general and physical health (Ishimoto et al. 2019). 
Worldwide, 43% of the general population complains of 
LBP, while in Saudi Arabia, 18% of the total population 
suffers from LBP (Al-Arfaj et al. 2003). People’s lifestyles 
can play a significant role in contributing to the risk factors 
of LBP. Obesity has a significant impact on the prevalence 
of LBP, and a high body mass index (BMI) has also been 
significantly associated with LBP (Chou et al. 2016). In 
addition, obesity can delay the LBP healing process and 
deteriorate patients’ condition from acute to chronic 
(Ibrahimi-Kaçuri et al. 2015; Stevens et al. 2021). A recent 
systematic review reported that a sedentary lifestyle, such 
as prolonged sitting, could be a risk factor for LBP 
(Mahdavi et al. 2021). Inactive people tend to experience 
pain more than active people (Lindell and Grimby-Ekman, 
2022). Poor dietary habits, such as low protein intake, also 
increase the likelihood of LBP (Noh et al. 2022). 
Therefore, lifestyle factors could be determinants of LBP 
that can be better explained by MRI findings.  
Recently, several studies have investigated the 
relationship between MRI findings of the lumbar spine and 
potential risk factors, such as age and sex (Degulmadi et 
al. 2019), obesity (Takatalo et al. 2013), and occupation 

(Hong et al. 2021; Salo et al. 2022). For example, Bakirci 
et al. (2020) reported that BMI is linked to both axial and 
peripheral new bone formation and entheseal 
inflammation using imaging. In addition, MRI revealed that 
factory and construction work increases the risk of severe 
lumbar spinal stenosis (Ishimoto et al. 2019). Older males 
with LBP were reported to be most susceptible to disc 
degeneration on MRI (Bakr et al. 2020) .  
This study hypothesises that lifestyle risk factors, including 
obesity, physical inactivity and poor dietary habits, will 
show a significant association with the MRI findings of 
participants suffering from LBP.  
  
MATERIALS AND METHODS 

This study utilised a descriptive cross-sectional design 
to determine the association between lifestyle risk factors 
(obesity, physical and dietary habits) and lumbar spine 
MRI findings of patients complaining of LBP.  

Participants included patients who were referred from 
the neurosurgery outpatient clinic for lumbar spine MRI at 
King Fahad Specialist Hospital Tabuk, Saudi Arabia. 
Inclusion criteria were as follows: age 18 or greater, not 
suffering from chronic illness, and not suffering from 
cognitive or mental illnesses.  

Data from 61 patients were collected and analysed. 
Samples were divided into groups; a total of 34 male and 
27 female patients were classified based on age in 
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decades (e.g., 20–29, 30–39… 60–69). Abnormal MRI 
findings were classified according to different categories 
(posterior disc bulge, posterior disc protrusion, 
posterolateral disc extrusion and spondylosis) and were 
examined using a 1.5 T superconductive magnet for the 
lumbar spine. 

After providing informed consent, the patients were 
asked to answer a questionnaire in the waiting area about 
30 minutes before the scan. The questionnaire was 
administered. The following quantitative variables were 
collected: sex, age, marital status, height and weight. 
Medical history questions related to LBP, such as the 
following, were asked in the survey: Do you suffer from 
LBP (Yes/No)? What is your degree of pain (very 
light/light/mild/strong/very strong)? Do you have an injury 
(Yes/No)? Do you have numbness in your lower limbs 
(Yes/No)? Do you have difficulty in movement (Yes/No)?  

Participants’ physical activity levels were assessed 
based on the following questions: How many hours do you 
spend in a chair (less than 3 hours, 3–6 hours, 6–9 
hours)? How many meals do you eat every day 
(1/2/3/4/more than 4 meals)? How many times do you 
exercise per week (daily/once/3 times/none)? What kind of 
exercise do you do (walking/running/weightlifting)?  

BMI was calculated using the weight and height 
recorded in patients’ files; BMI was categorised based on 
the Center of Disease Control and Prevention’s (2022) 
scale as follows: underweight < 18; normal = 18–25; 
overweight = 25–30; and obese > 30.  

Ethical approval was obtained from the Research 
Ethics Committee of the General Directorate of Health 
Affairs, Ministry of Health, Tabuk (approval number TU-
83/21/2019). 

Statistical Analysis 
Frequency and percentages were used to describe the 
participants’ sociodemographic data and the main study 
outcomes (MRI findings, level and the number of affected 
vertebrae). Chi-squared tests were performed to compare 
the main study outcomes and the sample’s 
sociodemographic and lifestyle risk factors. 
 
RESULTS  

MRI findings in the sample 
Sixty-one patients with LBP were referred to the MRI 

unit for a lumbar spine MRI. Thirty-four (55.7%) were 
males, approximately 40% were aged between 30–39 
years, and three-quarters were married. The demographic 
data of the patients are shown in Table 1.  

The majority of patients (39.7%) who had been 
referred for lumbar spine MRI were aged 30–39, while the 
lowest percentage were those in the 20–29 age group. 
Only 14 (23%) had a normal BMI, while 18 (29.5%) and 29 
(47.5%) were overweight and obese, respectively 

 
 

Table 1; Distribution of the sample according to 
demographics 

Basic characteristics n (%) 

Gender 
o  Male 
o  Female 

 
34 (55.7) 
27 (44.3) 

Age group 
o 20–29 
o 30–39 
o 40–49 
o 50–59 

 
8 (13.8) 
23 (39.7) 
13 (22.4) 
14 (24.1) 

Marital status 
o Married 
o Single 

 
46 (75.4) 
15 (24.6) 

BMI 
o Normal  
o Overweight 
o Obese 

 
14 (23) 
18 (29.5) 
29 (47.5) 

.  
Regarding LBP severity, 44 (72%) of the sample 

reported a very strong degree of pain. When patients were 
asked if they had a physical back injury, 33 (54%) 
reported previous physical back injuries. Of the sample, 
54 (88%) reported difficulty in movement due to pain 
(Table 2). 

Table 2: Degree and types of back injuries 
 

Basic characteristics n (%) 
Degree of pain 

o No pain 
o Little pain 
o Strong 
o Very strong  

 
0 (0) 
0 (0) 
17 (27.9) 
44 (72.1) 

Back injury 
o Yes 
o No 

 
33 (54.1) 
28 (45.9) 

Numbness in the lower limb 
o Yes 
o No 

 
30 (49.2) 
31 (50.8) 

Difficulty in movement 
o Yes 
o No 

 
54 (88.5) 
7 (11.5) 

 In addition, about half of the patients had numbness 
in the lower limb. 

When patients were asked about their physical 
exercise and dietary habits, 31 (50%) of the sample 
reported that they did not engage in exercise, and 28 
(45%) who exercised regularly reported that their only 
form of exercise was walking. Most participants reported 
spending prolonged hours sitting in a chair during the day. 
About 59 (97%) spent more than three hours in chairs, 30 
(49.2%) spent 3–6 hours sitting and 29 (47.5%) spent 6–9 
hours sitting (Table 3). 
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Table 3: Physical and nutritional habits 

Basic characteristics n (%) 

Number of meals per day 
One 
Two 
Three 
Four 

 
1 (1.6) 
26 (42.6) 
31 (50.8) 
3 (4.9) 

Frequency of exercise 
None 
Once a week 
Three times a week 
Every day 

 
31 (50.8) 
11 (18) 
17 (27.9) 
2 (3.3) 

Exercise type 
Walking 
Running 
Other 

 
28 (45.9) 
8 (13.1) 
25 (41) 

Time spent on a chair 
Less than 3 hours 
3–6 hours 
6–9 hours 

 
2 (3.3) 
30 (49.2) 
29 (47.5) 

Eighteen (29.5%) of the sample showed normal 
findings in their spine MRI (Table 4), 31 (50.8%) showed a 
posterior disc bulge (Figure 1),  

 

 
Figure 1: Sagittal T1 MRI showing a posterior disc 
bulge in L4-L5. 

11.5% showed posterior disc protrusion (Figure 2),  
 

 
 

Figure 2: Sagittal T1 MRI showing a posterior disc 
protrusion in L4-L5. 

 
4.9% showed posterolateral disc extrusion and only 

3.3% showed spondylosis (Figure 3). 

 
 

Figure 3. Sagittal T1 MRI showing spondylosis in L4-
L5. 

 In addition, about 29% showed no disc injury, 66.7% 
showed only a lesion in one disc, 3.3% showed injuries in 
three different intervertebral discs and 1 (1.7%) showed 
four-disc injuries. Moreover, 6.6% of the sample showed 
injuries in the L2-L3 disc, 26.2% in L3-L4, 41% in L4-L5 
and 8.2% in L5-S1. To sum up, there was no significant 
association between the main study outcomes (MRI 
findings, lesion level and the number of affected discs) 
and any demographic factors (personal, clinical or lifestyle 
risk factors) (Table 4). 
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Table 4: Chi-squared results comparing different MRI findings according to demographic variables (personal, 
clinical and lifestyle risk factors) 

 
Posterior disc 

bulge 
Posterior disc 

protrusion 
Posterolateral 
disc extrusion 

Spondylosis normal P value 

BMI n (%) 

.6 
Normal 8 (57.1) 1 (7.1) 1 (7.1) 0 (0) 4 (28.6) 

Overweight 8 (44.4) 3 (16.7) 2 (11.1) 0 (0) 5 (27.8) 

Obese 15 (51.7) 3 (10.3) 0 (0) 2 (6.9) 9 (31) 

Gender n (%) 

.6 Male 18 (52.9) 2 (5.9) 2 (5.9) 1 (2.9) 11 (32.4) 

Female 13 (48.1) 5 (18.5) 1 (3.7) 1 (3.7) 7 (25.9) 

Age groups n (%) 

.66 

20–29 4 (50) 0 (0) 1 (12.5) 0 (0) 3 (37.5) 

30–39 10 (43.5) 3 (13) 1 (4.3) 0 (0) 9 (39.1) 

40–49 5 (38.5) 3 (23.1) 0 (0) 1 (7.7) 4 (30.8) 

50–59 9 (64.3) 1 (7.1) 1 (7.1) 1 (7.1) 2 (14.3) 

Marital status n (%) 

.7 Married 24 (52.2) 6 (13) 2 (4.3) 2 (4.3) 12 (26.1) 

Single 7 (46.7) 1 (6.7) 1 (6.7) 0 (0) 6 (40) 

Degree of pain n (%) 

.9 Strong 8 (47.1) 2 (11.8) 1 (5.9) 1 (5.9) 5 (29.4) 

Very strong 23 (52.3) 5 (11.4) 2 (4.5) 1 (2.3) 13 (29.5) 

Previous back injury n (%) 

.67 No 15 (53.6) 4 (14.3) 1 (3.6) 0 (0) 8 (28.6) 

Yes 16 (48.5) 3 (9.1) 2 (6.1) 2 (6.1) 10 (30.3) 

Lower leg numbness n (%) 

.39 No 12 (38.7) 5 (16.1) 2 (6.5) 1 (3.2) 11 (35.5) 

Yes 19 (63.3) 2 (6.7) 1 (3.3) 1 (3.3) 7 (23.3) 

Difficulty movement n (%) 
.2 No 2 (28.6) 0 (0) 2 (28.6) 0 (0) 3 (42.9) 

Yes 29 (53.7) 7 (13) 1 (1.9) 2 (3.7) 15 (27.8) 

Number of meals per day n (%) 

.3 

One 1 (100) 0 (0) 0 (0) 0 (0) 0 (0) 

Two 15 (57.7) 2 (7.7) 2 (7.7) 1 (3.8) 6 (23.1) 

Three 13 (41.9) 5 (16.1) 1 (3.2) 1 (3.2) 11 (35.5) 

Four 2 (66.7) 0 (0) 0 (0) 0 (0) 1 (33.3) 

Frequency of exercise per week n (%) 

.5 

Never 17 (54.8) 3 (9.7) 2 (6.5) 1 (3.2) 8 (25.8) 

Once 4 (36.4) 1 (9.1) 0 (0) 1 (9.1) 5 (45.5) 

Three times 10 (58.8) 3  (17.6) 1 (5.9) 0 (0) 3 (17.6) 

Every day 0 (0) 0 (0) 0 (0) 0 (0) 2 (100) 

Type of exercise n (%) 

.4 
Walking 10 (35.7) 4 (14.3) 1 (3.6) 1 (3.6) 12 (42.9) 

Running 4 (50) 1 (12.5) 1 (12.5) 0 (0) 2 (24) 

Other 17 (68) 2 (8) 2 (8) 1 (4) 4 (16) 

Time spent on a chair n (%) 

.8 
Less than 3 hours 1 (50) 0 (0) 0 (0) 0 (0) 1 (50) 

3–6 hours 15 (50) 5 (16.7) 2 (6.7) 0 (0) 8 (26.7) 

6–9 hours 15 (51.7) 2 (6.9) 1 (3.4) 2 (6.9) 9 (31) 

 
DISCUSSION 

This study aimed to assess the association between 
lifestyle risk factors and the relevant lumbar spine MRI 
findings in LBP patients. Understanding the effect of 

lifestyle risk factors on LBP and lumbar spine injuries is of 
great value, as this understanding can help provide more 
effective medical management. In recent decades, the 
association between weight and disc degeneration has 
garnered much research (Samartzis et al. 2012)(9). 
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Recently, a variety of medical imaging techniques, such 
as plain radiographs (Ahidjo et al. 2012), computed 
tomography (Okano et al. 2020) and MRI (Smith et al. 
2021) have been used to evaluate the influence of 
different factors, such as age, gender and lifestyle risk 
factors, on disc degeneration. To our knowledge, few 
studies in the Middle East have evaluated MRI findings of 
the lumbar spine in relation to demographic and lifestyle 
risk factors of LBP patients. The evidence presented in 
this study indicates that demographics, obesity, physical 
inactivity or poor dietary habits do not have a significant 
influence on the incidence of lumbar spine degeneration.  

A population-based study by Samartzis et al. (2012) 
found an association between disc degeneration and 
being overweight and obese, which are related to LBP. 
Therefore, it could be reasonable to assume that disc 
degeneration and LBP increase in prevalence with 
increases in body weight. Another study reported a lack of 
association between LBP and obesity (Febriyanti et al. 
2022). 

In our study, the rates of abnormal findings were not 
significantly affected by BMI, where 71%, 72% and 69% of 
normal, overweight and obese patients, respectively, 
showed abnormal findings (p > 0.5). This was not 
consistent with a systematic review that evaluated lumbar 
disc degeneration, which reported a significant association 
between the presence, extent and global severity of disc 
degeneration in overweight and obese populations 
(Samartzis et al. 2012). Another Japanese study that used 
MRI to assess 280 individuals reported that high BMI 
values were considered risk factors for developing disc 
degeneration (Hangai et al. 2008). Nevertheless, our 
study’s results are consistent with those of the Rotterdam 
Study. This population-based study of Dutch subjects 
conducted a cross-sectional analysis of 2,819 individuals 
≥ 55 years old who underwent radiography and did not 
show any association between elevated BMI and disc 
space narrowing (de Schepper et al. 2010). The rates of 
abnormal findings were slightly higher in female patients 
(74.1%) than in male patients (67.6%); however, no 
significant differences were found. Furthermore, the study 
noted that radiographic features were more present in 
men than in women, but extensive disc spacing was more 
frequent in women than in men. They reported that disc 
spacing was significantly related to LBP osteophytes, 
especially in men.  

Higher rates of abnormal findings were present in the 
30–39 age group (39%). These rates were not age 
related, as abnormal findings did not increase or decrease 
with increases in age. Previous studies have reported an 
increased prevalence of disc degeneration in 
asymptomatic individuals ranging from 30% to 95%, 
depending on age group (Brinjikji et al. 2015). It has been 
reported that excess mechanical loads on disc tissues 
may lead to disc degeneration (Iatridis et al. 2006). Our 
results found no significant relationship between BMI and 
the type of injury (Table 4) (p > .5). 

Based on the number of injuries, the most prevalent 
incident among all groups was one degenerated disc in 
each patient. However, the number of degenerated discs 
did not increase with an increase in BMI. In contrast, de 
Schepper et al. (2010) found that disc injuries in two or 
more affected discs were more associated with increases 
in BMI than in one injured disc. 

Based on the level of disc degeneration, we observed 
that L4-L5 was the most involved disc within the BMI 
group. Of the overall sample, about 35% and 43% 
reported feelings of strong and very strong pain, 
respectively. Pain was more pronounced in patients with 
L4-L5 issues. This was consistent with a previous study 
that found that the L4-L5 disc was the most commonly 
involved disc (14).  

There are several limitations to our study. First, it was 
limited to a single site and a small sample size of 61 
patients. Thus, a more comprehensive study with a larger 
sample size would be more representative. Second, the 
classification and degree of disc injury were not identified. 
Therefore, grading systems, such as the Pffirmann 
classification (Urrutia et al. 2016) of intervertebral disc 
degeneration, would provide more accurate details 
regarding the association between obesity and lumbar 
disc injuries. Lumbar disc degeneration is known to be 
influenced by several factors, such as age, gender and 
weight. Our study found that females were more 
frequently affected by lumbar disc degeneration than 
males. Abnormal findings were prevalent in the 30–39 age 
group. L4-L5 was the most common disc involved in disc 
degeneration. However, no significant association was 
observed between lumbar disc degeneration and BMI in 
all groups. This single-site study provided information 
about the potential factors that may influence lumbar disc 
degeneration.  
 
CONCLUSION 
In our study, the prevalence of abnormal findings of 
lumbar MRI was higher in young adults. It is also shown 
that abnormal MRI findings were slightly higher in female 
patients than males. However, no significant differences 
between genders were reported. In addition, no significant 
association between abnormal MRI findings and increased 
BMI. A further cross-sectional study with larger sample 
size is suggested before any recommendations.   
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