Relationship between physical activity and low back pain among undergraduate students in Kuala Lumpur 




ABSTRACT
A common global health issue that affects people of all ages is low back pain (LBP).  Although levels of physical activity have a major role, little study has been done on the association between LBP and physical activity in undergraduate students, who frequently lead sedentary lifestyles as a result of their educational responsibilities.  81 undergraduate students in Kuala Lumpur participated in this study, which examined at the relationship between physical activity, sociodemographic characteristics, and the severity of LBP.   The Aberdeen Low Back Pain Scale and the International Physical Activity Questionnaire – Short Form were filled out by participants using Google Forms. The majority of participants (53.1%) reported a moderate level of physical activity, while the severity of their LBP was low in 55.6%, moderate in 32.1%, and high in 12.3% of cases.  Sociodemographic characteristics and the severity of LBP did not significantly correlate (p > 0.05).  The level of physical activity and the amount of time spent sitting each day were found to be significant predictors of the severity of LBP using logistic regression.  Low LBP severity was more likely to be reported by students who sat for fewer than four hours each day (OR = 8.38,p<0.05).  Furthermore, individuals who were more physically inactive (OR = 19.34, p<0.01), likely to have severe LBP than people who were active. In order to lessen the severity of LBP, the results emphasize the significance of encouraging physical activity and cutting down on sitting time, as well as the high prevalence of moderate-to-severe LBP among health sciences students.
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INTRODUCTION
People of all ages are susceptible to the relatively frequent condition known as low back pain (LBP).  It usually appears as lower back discomfort, stiffness, or tightness in the muscles between the top of the hips and the bottom of the ribs.  Although it is not usually the case, the discomfort may occasionally radiate to the legs (Mohd Isa et al. 2022, Hartvigsen et al., 2018).LBP is generally divided into two main categories. The most common type is non-specific low back pain, which makes up about 90% of all cases and doesn’t have a clear medical cause. The second type is specific low back pain, where the pain is linked to an identifiable condition, like a slipped disc or spinal infection (Maher et al., 2017). LBP can also be classified by how long it lasts: acute (less than 6 weeks), sub-acute (between 6 weeks and 3 months), or chronic (more than 3 months) (Ibrahim et al. 2019, Koes et al. 2006).
In most cases, especially when there’s no serious underlying issue, low back pain tends to get better over time. However, it can still interfere with daily activities, including studying, working, and physical activity (Maher et al., 2017). As modern lifestyles become more sedentary and fast-paced, LBP has become even more common, affecting both personal and academic life (Gerding et al., 2021; Hartvigsen et al., 2018).

LBP affects people across all age groups, from children and teenagers to older adults (Ahmad et al. 2020; Hoy et al., 2012; Kamper et al., 2016). Research shows that around 84% of people will experience low back pain at some point in their lives, with the highest rates seen in those between 40 and 69 years old (Bento et al., 2020; Foster et al., 2018). However, recent studies are starting to show an increase in LBP among younger populations, which could be related to increased screen time, poor posture, or reduced physical activity (Fatoye et al., 2019; Hayden et al., 2019).
Low back pain (LBP) can have a serious impact on daily life. It doesn’t just affect the body—it can also interfere with daily activities, work, and mental well-being. For example, a study from Thailand found that nearly 30% of people reported having LBP. Among those, some struggled with basic tasks: 6% had difficulty bending, 3.1% had trouble walking short distances (like 100 meters), 2.2% couldn’t climb stairs, and 2.9% found it hard to dress themselves (Yiengprugsawan et al., 2017). On top of that, mental health is often affected—anxiety can trigger LBP episodes (Karp et al., 2016), while depression can make it harder to recover or manage the pain (Hartvigsen et al., 2018).

The effects of LBP aren’t just personal,they also come with big social and economic costs. In the U.S., for instance, healthcare spending on spinal conditions reached around $315 billion between 2012 and 2014, with a large share going toward surgeries (Yelin et al., 2016). LBP also affects people’s ability to work. About 15.4% of the U.S. workforce reports having chronic LBP, and on average, they lose over 10 workdays each year because of it—adding up to around 264 million lost workdays annually (Yelin et al., 2016). In more severe cases, it can even lead to early retirement, which often results in lower lifetime earnings and fewer financial assets compared to people who are able to keep working (Mazni et al. 2025; Schofield et al., 2011).Adolescents are especially vulnerable to developing low back pain (LBP), partly because their bodies are still growing. This period of rapid physical development can lead to changes in posture and increased strain on the lower back, which may affect their ability to focus and perform well in school (Gurbinder et al. 2021, Bento et al., 2020). Unfortunately, when LBP begins early in life, it often continues into adulthood. This can lead to long-term consequences during a person’s working years,such as missed workdays, lower productivity, early retirement, or being out of work due to illness,all of which contribute to high indirect costs. In fact, these indirect costs make up about 85% of the total financial burden related to LBP (Silva et al., 2016; Casser & Schaible, 2015).

In recent decades, researchers have gained a much better understanding of what contributes to LBP. There’s growing evidence that certain lifestyle habits—like being physically inactive, dealing with high stress, getting poor sleep, eating an unhealthy diet, and smoking—are linked to more severe and longer-lasting back pain, regardless of age (Nijs et al., 2020). Being overweight or obese is also a major risk factor, and people with higher body fat levels tend to experience more intense and disabling back pain (Shiri et al., 2010). In fact, studies have found that as body weight, waist size, and fat percentage increase, so do the levels of pain and disability. Since regular physical activity can help improve weight, nutrition, and mental health, exercise is considered one of the most effective ways to both prevent and manage LBP.

While different clinical guidelines may vary in some details, they all consistently highlight exercise as one of the most important treatments for low back pain (LBP). Interestingly, research has not identified one specific type of exercise that works better than others. Instead, health professionals are encouraged to choose exercise programs,such as general fitness, aerobic activity, strength training, yoga, or group classes,based on what best suits the patient’s preferences, needs, and physical ability (Malfliet et al., 2019). This makes it even more important to understand how LBP and physical activity are connected, so that exercise-based interventions can be better tailored to each individual.

Previous research has explored the link between physical activity and LBP in a variety of groups, including the general population (Gordon & Bloxham 2016), young women working desk jobs (Kayihan, 2014), adolescents (Auvinen et al., 2008), and medical students (Eloi et al., 2022). However, findings from these studies have been mixed. These inconsistencies may be due to differences in the populations studied or the use of non-standardized tools to measure physical activity and back pain.

In Malaysia, some studies have determine at the relationship between physical activity and LBP among working adults (Abdul Samad et al., 2010; Rozali et al., 2009) and school-aged children (Azlin et al., 2010). However, there is still a lack of research focusing on young adults—particularly university students. This study aims to fill that gap by exploring how physical activity is related to LBP among undergraduate students in Kuala Lumpur.

METHODOLOGY
This cross-sectional study aimed to evaluate the relationship between physical activity, socio- demographic factors, and the severity of low back pain (LBP) among undergraduate students in Kuala Lumpur 

Participants
The study included 81 undergraduate students from Kuala Lumpur. Participants were selected using convenience sampling at the start of the first semester of the 2024/2025 academic year. To be eligible, students needed to be full-time undergraduates and registered for that semester.
Students were excluded from the study if they met any of the following criteria: if they had any conditions that might interfere with physical activities (such as a disability), if they had a history of low back pain (LBP), or if they were on medication that could impact their back or bone health. Before participating, all students provided informed consent, ensuring they understood the study’s purpose and agreed to take part voluntarily.
Data collection
Data was collected via an online survey distributed using Google Forms. An announcement containing the Google Form link was shared to undergraduate students via the WhatsApp and Telegram platforms. This announcement also reaches large groups for each program on each platform.. Participants need to read the consent prior to answering the form and it is permissible to withdraw from the study anytime they want to.

Instrumentation
Data collection utilized two validated instruments for relevant data. The International Physical Activity Questionnaire (IPAQ) short form, consisting of seven items, was employed to assess physical activity levels (Craig et al., 2003). This includes the frequency and intensity of activity during the past week. The IPAQ has been shown to be a reliable and valid tool for measuring physical activity across different populations (Fogelholm et al. 2006). The severity of LBP was measured using the Aberdeen Low Back Pain Scale, a reliable tool for evaluating LBP severity (Song et al. 2022). Both instruments were integrated in the Google Form together with the socio-demographic of the participants.

Data analysis
Data analysis was performed using SSPS statistical software. Descriptive statistics were used to summarize the participants’ sociodemographic data, physical activity levels and the severity of their LBP. Chi square test were conducted to determine the associations between socio-demographic factors, physical activity levels, and LBP severity. In order to identify predictors of LBP severity, binary logistic regression analysis was performed. The outcome variable, LBP severity, was categorized into two levels: low and combination of moderate and high. Independent variables included IPAQ categories of low, moderate, high and average daily sitting time were categorized into two categories which are less than or equal to 4 hours and more than 4 hours. A significance level of p < 0.05 was set for all statistical tests.

RESULTS
Table 1 presents the demographic information of the 81 participants in this study. The majority of participants were aged between 21 and 25 years (50.6%), female (59.3%), and Malay (46.9%). Most of them were enrolled in diagnostic courses (64.2%) and were in their fourth year of study (30.9%). When it comes to transportation, the most common mode of travel to the faculty was public transport (53.1%). Regarding physical activity levels, most participants reported a "moderate" score on the International Physical Activity Questionnaire (IPAQ) (53.1%), with an average daily sitting time of "4 hours or less" (60.5%). Additionally, the majority of participants indicated a low severity score (55.6%) for low back pain, according to the Aberdeen Low Back Pain Scale.





Table 1. Demographic data of participants

	Sociodemographic Groups
	Frequency (%)

	Age group
	

	18 – 20
	28 (34.6)

	21 -25
	41 (50.6)

	26 and above
	12 (14.8)

	
Gender
	

	Male
	33 (40.7)

	Female
	48 (59.3)

	
Ethnic
	

	Malay
	38 (46.9)

	Chinese
	34 (42.0)

	Indian
	8 (9.9)

	Others
	1 (1.2)

	
Study Program
	

	Rehabilitation course
	29 (35.8)

	Diagnostic Courses
	52 (64.2)

	
Year of Study
	

	Year 1
	20 (24.7)

	Year 2
	19 (23.5)

	Year 3
	17 (21.0)

	Year 4
	25 (30.9)



	Transportation Mode
	

	Walk
	15 (18.5)

	Own transportation
	23 (28.4)

	Public Transportation
	43 (53.1)

	
Average Sitting Time per Day
	

	Less than or equal to 4 hours
	49 (60.5)

	4.1 – 8 hours
	26 (32.1)

	More than 8 hours
	6 (7.4)

	
IPAQ Category
	

	High
	16 (19.8)

	Moderate
	43 (53.1)

	Low
	22 (27.2)

	
Low Back Pain Severity (Aberdeen Back Pain Scale)

	Low
	45 (55.6)

	Moderate
	26 (32.1)

	High
	10 (12.3)
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Level of Physical Activity across Sociodemographic Groups
The results presented in Table 2 indicate that most participants had a moderate level of physical activity, as measured by the IPAQ. However, participants aged between 26 and 30 years showed the lowest level of physical activity compared to other age groups. In terms of gender, male participants were generally more physically active than their female counterparts. Additionally, students enrolled in diagnostic courses reported higher levels of moderate physical activity than those in rehabilitation courses. Most participants preferred using public transport, and a majority also reported engaging in moderate physical activity.
Table 2. The level of physical activity across the sociodemographic groups

	
	Physical Activity  Category

	
	High (n=16)  (%)
	Moderate (n=43)
 (%)
	Low (n=22) (%)

	Age group
	
	
	

	18 – 20 (n=28)
	6 (21.4)
	13 (46.4)
	9 (32.1)

	21 -25 (n=41)
	7 (17.1)
	24 (58.5)
	10 (24.4)

	26 and above 30 (n=12)
	3 (25.0)
	6 (50.0)
	3(25.0)

	Gender
	
	
	

	Male (n=33)
	11 (33.3)
	15 (45.5)
	7 (21.2

	Female (n=48)
	5 (10.4)
	28 (58.3)
	15 (31.3)

	Study Program
	
	
	

	Rehabilitation Course (n=29)
	6 (20.7)
	15 (51.7)
	8 (27.6)

	Diagnostic Course (n=52)
	10 (19.2)
	28 (53.8)
	14 (26.9)

	Transportation Mode
	
	
	

	Walk (n=15)
	5 (33.3)
	8 (53.3)
	2 (13.3)

	Own Transportation (n=23)
	5 (21.7)
	9 (39.1)
	9 (39.1)

	Public Transportation (n=43)
	6 (14.0)
	26 (60.5)
	11 (25.6)





Low Back Pain Incident across Sociodemographic Groups

The results in Table 3 show that most participants experienced low severity levels of lower back pain (LBP). Among the various age groups, those aged 18 and 20 reported less severe LBP compared to the other age groups. However, female participants generally reported higher LBP severity than males. Interestingly, Chinese participants had a higher prevalence of both low and high severity LBP. Fourth-year students, followed by first-year students, were more likely to report low severity LBP. Additionally, participants living in residential colleges tended to report less severe LBP, while those staying in rental housing and living farther from the faculty reported more severe LBP. Table 3. The level of low back pain across the sociodemographic groups

	Aberdeen Low Back Pain Scale Category

	
	Low (n=45)
 (%)
	Moderate
(n=26 )(%)
	High (n=10)
 (%)

	Age group
	
	
	

	18 – 20 (n=28)
	16 (57.1)
	8 (28.6)
	4 (14.3)

	21 -25 (n=41)
	23 (56.1)
	14 (34.1)
	4 (9.8)

	26 and above 30 (n=12)
	6 (50.0)
	4 (33.3)
	2 (16.7)

	Gender
	
	
	

	Male (n=33)
	18 (54.5)
	11 (33.3)
	4 (12.1)

	Female (n=48)
	27 (56.3)
	15 (31.3)
	6 (12.5)

	Ethnic
	
	
	

	Malay (n=38)
	20 (52.6)
	14 (36.8)
	4 (10.5)

	Chinese (n=34)
	20 (58.8)
	8 (23.5)
	6 (17.6)

	Indian (n=8)
	4 (50.0)
	4 (25.0)
	0

	Others (n=1)
	1 (100.0)
	0
	0

	Study Program
	
	
	

	Rehab courses (n=29)
	15 (51.7)
	10 (34.5)
	4 (13.8)

	Diagnostic courses (n=52)
	30 (57.7)
	16 (30.8)
	6 (11.5)

	Year of Study
	
	
	

	Year 1 (n=20)
	12 (60.0)
	7 (35.0)
	1 (5.0)

	Year 2 (n=19)
	11 (57.9)
	5 (26.3)
	3 (15.8)

	Year 3 (n=17)
	7 (41.2)
	7 (41.2)
	3 (17.6)

	Year 4 (n=25)
	15 (60.0)
	7 (28.0)
	3 (12.0)

	Current Residency
	
	
	

	Residential College (n=37)
	23 (62.2)
	12 (32.4)
	2 (5.4)

	Rent House (n=33)
	18 (54.5)
	10 (30.3)
	5 (15.2)

	Own / Parents’ House (n=11)
	4 (36.4)
	4 (36.4)
	3 (27.3)



	Distance  of  Faculty  from
Current Residency
	
	
	

	Shorter	compared	from
college (n=13)
	6 (46.2)
	5 (38.5)
	2 (15.4)

	Same as from college (n=40)
	26 (65.0)
	12 (30.0)
	2 (5.0)

	Longer	compared	from
college (n=28)
	11 (46.4)
	9 (32.1)
	6 (21.4)

	Usual	transportation	to
faculty
	
	
	

	Walk (n=15)
	8 (53.3)
	6 (40.0)
	1 (6.7)

	Own transportation (n=23)
	10 (52.2)
	5 (26.1)
	4 (21.7)

	Public transportation (n=43)
	25 (58.1)
	14 (32.6)
	4 (9.3)

	IPAQ Category
	
	
	

	Low (n=22)
	6 (27.3)
	10 (45.5)
	6 (27.3)

	Moderate (n=43)
	29 (67.4)
	12 (27.9)
	2 (4.7)

	High (n=16)
	10 (62.5)
	4 (25.0)
	2 (12.5)

	Average Sitting Time per
Day
	
	
	

	Less than or equal to 4 hours
	32 (65.3)
	14 (28.6)
	3 (6.1)

	More than 4 hours
	13 (40.6)
	12 (37.5)
	7 (21.9)



Association between sociodemographic factors, level of physical activity and low back pain
The relationship between sociodemographic factors, physical activity levels, and low back pain (LBP) was assessed using a Chi square test (Table 4). No significant associations were found between LBP and sociodemographic factors such as age group, gender, study program (p > 0.05).

However, a significant association was found between physical activity levels, as measured by the IPAQ, and LBP severity (p < 0.01). Participants with higher levels of physical activity generally reported lower severity of LBP compared to those with lower activity levels. Additionally, a highly significant association was observed between average daily sitting time and LBP severity (p < 0.05), with participants who spent more time sitting experiencing more severe LBP.

Table 4: Association between sociodemographic factors, level of physical activity and low
	Variables
	Level of LBP
	
	

	Age group
	Low
	Moderate and High
	χ2
	p value

	18-20
	16(57.1%)
	12 (33.3%)
	0.183
	p>0.05

	21-25
	23(56.1%)
	18 (43.9%)
	
	

	≥26
	6 (50.0%)
	6 (50.0%)
	
	

	Gender
	
	
	
	

	Male
	18 (54.5%)
	15 (45.5)
	0.023
	p>0.05

	Female
	27 (45.5%)
	21 (44.5)
	
	

	Programme
	
	
	
	

	Rehabilitation
	15 (51.7%%)
	14 (48.3%)
	0.269
	p>0.05

	Diagnostic
	30 (51.7%%)
	22(42.3%)
	
	

	Sitting time
	
	
	
	

	<4 hours
	32 (65.3%)
	17 (41.6%)
	4.776
	p<0.05

	≥ 4 hours
	13(35.7%)
	19 (59.4%)
	
	

	Level of physical activity
	
	
	
	

	Low
	10 (62.55%)
	6 (38.45%)
	9.90
	p<0.01

	Moderate
	29 (67.4%)
	14 (33.6%)
	
	

	High
	6 (27.3)
	16(73.7%)
	
	



Sociodemographic factors and levels of physical activity as predictors of severity of LBP 
A binary logistic regression analysis was conducted to identify predictors influencing the severity of low back pain (LBP), and the results are presented in Table 5. The outcome variable, LBP severity, was categorized into teo groups: low and (moderate, and high severity),.  The Nagelkerke R2 was 0.35.The model explained approximately 30.5% of the variance in LBP severity
The most important predictor was physical activity with the highest Wald was level of physical activity  (12.215) followed by level of sitting time(9.692). The risk of having moderate LBP was 19.84 times higher in low physical activity category compare to high physical activity(p=0.003). Meanwhile 8.38 times higher risk of having moderate LBP for sitting more than 4 4 hours per day compare to those sitting time less than 4 4 hours per day. 

Both predictors are significantly contribute to the risk of having moderate LBP (p < 0.05). However other factors, such as gender, program of study, and mode of transportation, did not significantly contribute to the model (p > 0.05).











Table 5:The relationship of LBP with sociodemographic factors , sitting time and physical activity

	Variables 
	B
	SE
	Wald
	p value
	Exp(B)

	Gender(1)
	-0.72
	0.605
	1.423
	0.233
	0.486

	Year of study
	
	
	1.861
	0.602
	

	Year of study(1)
	-0.167
	0.818
	0.041
	0.839
	.847

	Year of study(2)
	1.014
	1.004
	1.020
	0.313
	2.757

	Year of study(3)
	0.243
	0.964
	0.064
	0.801
	1.275

	Age_group
	
	
	2.173
	0.337
	

	Age_group(1)
	-0.040
	0.816
	.002
	.961
	.961

	Age_group(2)
	1.220
	1.075
	1.289
	0.256
	3.388

	Study Program_(1)
	-0.014
	0.576
	0.001
	0.980
	0.986

	Transportation
	
	
	2.979
	0.225
	

	Transportation_(1)
	-1.514
	0.911
	2.761
	0.097
	0.220

	Transportation_(2)
	-1.110
	0.768
	2.085
	0.149
	0.330

	Sitting time_(1)
	2.126
	0.683
	9.692
	0.002
	8.381

	Level of physical activity
	
	
	12.215
	.002
	

	Moderate(1)
	.690
	0.787
	0.768
	0.381
	1.993

	Low(2)
	2.988
	0.995
	9.011
	0.003
	19.844

	Constant
	-1.272
	1.088
	1.368
	0.242
	0.280





DISCUSSION
The descriptive analysis of participant age and physical activity levels revealed that students aged 26 to 30 years demonstrated the lowest level of physical activity, as indicated by the questionnaire. A similar finding was reported in a study by Yusoff et al. (2018), which assessed physical activity levels through average daily step counts. These results support the notion that physical activity tends to decrease with age. In contrast, students in the 18 to 20 age group reported lower severity of lower back pain (LBP) compared to older participants, which aligns with findings from Hestbaek et al. (2006). However, it is important to consider that other factors, such as occupational exposure, lifestyle choices, psychosocial factors, and beliefs about back pain, may also contribute to the intensity of LBP episodes (Mitchell et al. 2008).

Our findings also suggest that males are generally more physically active than females, which is consistent with a study by Mohammed et al. (2014), where 48% of females were found to be physically inactive compared to 18.8% of males. Wilson et al. (2022) proposed that women's inactivity may stem from discomfort in using recreational facilities due to perceived lack of skills, self-consciousness, and the presence of men. In terms of LBP severity, female students reported higher levels compared to their male counterparts. A study by Bento et al. (2020) found that the overall prevalence of LBP was 28.8%, with 39.0% in men and 60.9% in women. This higher prevalence in women may be attributed to factors such as a smaller body frame, lower muscle density, higher stress levels, and psychological factors that are more prevalent among women (Isa et al. 2022).Sitting time was identified as a significant predictor of low back pain (LBP) severity. Gupta et al. (2015) suggest that one key mechanism behind this is the increased intra-discal pressure that occurs with prolonged sitting. Extended periods of sitting can raise pressure within the intervertebral discs, potentially contributing to disc degeneration and an increased risk of pain. Another important factor is muscle stiffness. Research shows that long sitting durations can lead to greater passive stiffness in the back muscles, which can limit mobility and worsen discomfort (Kett et al. 2021).

Physical activity is thought to have a U-shaped effect on LBP, meaning both physical inactivity and excessive physical activity can increase the risk of back pain (Zulkifli et al. 2023). For instance, individuals leading sedentary lifestyles are at moderate risk for chronic LBP, as are those engaged in physically demanding activities. Researchers have proposed that physical activity can be categorized into different dimensions: Occupational Activity Indices (OAI), Sports Activity Indices (SAI), and Leisure Activity Indices (LAI) (Jacob et al. 2004). Higher LBP levels are often observed in individuals with high OAI, while those with higher SAI tend to experience less LBP. Supporting this, a study by UM et al. (1996) found that high physical demands in occupations are a predictor of LBP, while a review of 36 prospective cohort studies by Shiri & Falah-Hassani (2017) concluded that engaging in LAI may reduce the risk of chronic LBP by 11% to 16%.
Our study found that students with high and moderate IPAQ scores were 3.1% and 2.7% less likely to report high severity of LBP compared to those with low IPAQ scores, supporting the idea that physical activity acts as a protective factor against LBP. These findings align with a study by Alzahrani et al. (2019), which reported a 23% and 15% reduction in the odds of LBP for individuals with medium and high levels of leisure-time physical activity, respectively. Aerobic exercises, in particular, can enhance blood flow to the back tissues, promoting healing and reducing stiffness. Additionally, moderate aerobic activity may trigger the release of endorphins, which bind to opiate receptors in the central nervous system, helping to alleviate pain (Smeets et al. 2009).

The lack of significant associations between socio-demographic factors (such as age and gender) and LBP in our study may be attributed to the specific characteristics of the participant group—undergraduate students, who tend to be relatively homogeneous in terms of age and educational background. Previous research has suggested that socio-demographic factors, such as age and gender, do influence the prevalence and experience of LBP, with older individuals and women typically reporting higher rates of LBP and seeking more medical consultations (Basri et al. 2021; Hendrick et al. 2011). However, these relationships might not be as pronounced in younger, student populations, especially those in academic settings.

Young adults, especially university students, generally have more resilient musculoskeletal systems. The natural flexibility and strength of muscles and connective tissues help shield against injuries caused by activities like extended sitting or heavy lifting (Dropkin et al. 2019). Additionally, younger individuals tend to be more physically active, which helps strengthen the muscles supporting the spine, improve posture, and maintain muscle balance, all of which reduce the risk of lower back pain (LBP). However, despite their physical resilience, young adults in academic settings often engage in significant sedentary behavior, which can undermine the benefits of regular exercise. Studies have shown that chronic stress can amplify pain perception, and the lower levels of chronic stress in younger individuals may contribute to the lower rates of LBP in this demographic (Ganesan et al. 2017).

Given these factors, the current study’s focus on prolonged sitting as a key predictor of LBP is especially relevant. While socio-demographic factors may play a more significant role in larger, more varied populations, their impact is more complex in the relatively homogeneous group of undergraduate students. Future research could benefit from investigating more diverse and larger sample sizes, as well as including additional variables such as lifestyle factors or ergonomic evaluations to better understand the predictors of LBP in young adults.

[bookmark: _GoBack]A limitation of this study is the reliance on self-reported data from both questionnaires. As a result, participants may either overestimate or underestimate their activity levels and LBP severity due to factors like recall bias, social desirability bias, or misunderstandings of the questions. Additionally, these questionnaires might not capture important nuances, such as external factors or psychological influences. The lack of diversity within the sample population, specifically the undergraduate students, also limits the generalizability of the results.
Conclusion
This study found an important association between physical activity levels and sitting time with  risk of LBP among undergraduate students in Kuala Lumpur.  The findings imply that students who engage in moderate to regular physical exercise and sitting less than four hours a day have a lower incidence of LBP than their sedentary counterparts.  In contrast, both inactivity and excessive physical exercise were related with increased levels of LBP.  These findings highlight the importance of balanced physical activity in preserving preventing musculoskeletal problems in young adults.  Promoting awareness and implementing structured physical activity programs in university settings may serve as a preventive strategy for reducing the prevalence of LBP in this population.
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