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




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, few studies have 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. Eighty-one undergraduate students in Kuala Lumpur participated in this study, which examined 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 consisting of a few questionnaire which is sociodemographic, Physical activity and low back pain questions 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 were not significantly associated (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) were more likely to have severe LBP than active people. 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

Low back pain (LBP) is a fairly common condition that can affect people of any age. When people experience LBP, they usually describe it as discomfort or pains in the lower back, and stiffness or tightness of the muscles between the upper hips and the lower ribs; if at all, pain does not typically travel to the legs. The specific types are non-specific low back pain, which comprises about 90% of cases and has no definite medical cause, and specific low back pain wherein the pain can be related to some identifiable condition such as disc prolapse or infection in the spine (Maher et al., 2017). LBP can also be classified by its duration as acute less than 6 weeks sub-acute between 6 weeks and 3 months or chronic more than 3 months Ibrah͏im et al. 2019 Koes et al. 2006.
LBP is a global problem with pain sufferers of all ages from children and adolescents to the elderly (Ahmad et al. 2020; Hoy et al., 2012; Kamper et al., 2016). According to findings, the majority of people about 84% will suffer from low back pain at some stage in their life, most commonly between the ages of 40 and 69 years (Bento et al., 2020; Foster et al., 2018). The more recent studies reflect a growing prevalence of LBP in younger populations, possibly due to increased screen time, bad posture, or low physically activity levels (Fatoye et al., 2019; Hayden et al., 2019).
Lower back pain can significantly affect patients’ quality of life as it affects not only their physical functioning but also their daily activities, occupational performance, and psychological state.. For instance, a study conducted in Thailand reported that about 30% of the people had LBP; among those with significant functional limitation, 6% had difficulty bending; 3.1% had trouble walking short distances (e.g., 100 meters); 2.2% could not climb stairs and 2.9% experienced challenges in dressing themselves (Yiengprugsawan et al., 2017). Apart from the physical aspect, LBP goes hand in hand with mental conditions. Though anxiety is diagnosed to trigger pain onset (Karp et al., 2016), depression will be blamed for its non-improvement as well as exaggeration on perception and treatment of pain (Hartvigsen et al., 2018).
Low back pain (LBP) bears great significance not just for individuals but also for the larger society and economy. From 2012 to 2014 in the United States, about $315 billion was spent on spinal conditions, much of it directed toward surgeries Yelin et al., 2016. Besides its other impacts, this condition greatly impairs participation in the workforce; chronic LBP is reported by about 15.4% of U.S. workers, which leads to more than an average of over 10 lost workdays per person per year, summing up to nearly255 million workdays lost in a year Yelin et al., 2016. More serious cases often lead to premature retirement, typically associated with lower lifetime earnings and reduced financial security compared with those who continue working Mazni et al., 2025; Schofield et al., 2011). One more thing that should be added here is that growing adolescents are more likely to experience such pain mostly due to growing-up-related physiological changes.
Earlier studies have looked into the link between exercise and LBP in different sets of people, such as in the general population (Gordon & Bloxham 2016), young women who have desk jobs (Kayihan, 2014), teenagers (Auvinen et al., 2008), and even medical students (Eloi et al., 2022). The results from these works were, however, very different. These differences might come from how the groups were chosen or from using tools that do not measure physical activity and back pain in a standard way.

In Malaysia, the relationship has been established 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). But research is generally lacking on that in young adults, specifically those who are in universities. This study will be conducted to explore the association of physical activity with 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 had 81 undergraduates from Kuala Lumpur. Participants were picked using convenience sampling at the start of the first semester of the 2024/2025 academic year. To qualify, students had to be full-time undergraduates and signed up for that semester.
Students were excluded from the study if they met any of the following criteria: conditions enabling factors of physical activities (disability) interfered; history of low back pain LBP; or medications that could bone or back health impede. In this study, students with a history of LBP were excluded because this study was conducted among normal participants. Prior to participation, all students gave informed consent, having been briefed on the purpose of the study and agreeing to take part voluntarily.

Data collection
Data was collected via an online survey distributed using Google Forms consisting of a few questionnaire which is sociodemographic , physical activity and  low back pain questions.. 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 SPSS statistical software version 25. 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(53.1%), as measured by the IPAQ. However, participants aged between 21 and 25 years showed the lowest level of physical activity(24.4%) compared to other age groups. In terms of gender, male participants were generally more physically active(33.3%) than their female counterparts. Additionally, students enrolled in diagnostic courses reported higher levels of moderate physical activity(53.8%) 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)  (19.7%)
	Moderate (n=43)
 (53.1%)
	Low (n=22) (27.2%)

	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(58.8%)  and high severity LBP(17.6%). Fourth-year students (60%), followed by first-year students(60%), were more likely to report low severity LBP. Additionally, participants living in residential colleges (62.2%) tended to report less severe LBP, while those staying in rental housing and living with family(27.3%) 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)
 (55.6%)
	Moderate
(n=26 )(32.1%)
	High (n=10)
 (12.3%)

	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
	0.912

	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
	0.879

	Female
	27 (45.5%)
	21 (44.5)
	
	

	Programme
	
	
	
	

	Rehabilitation
	15 (51.7%%)
	14 (48.3%)
	0.269
	0.604

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

	Sitting time
	
	
	
	

	<4 hours
	32 (65.3%)
	17 (41.6%)
	4.776
	0.029

	≥ 4 hours
	13(35.7%)
	19 (59.4%)
	
	

	Level of physical activity
	
	
	
	

	Low
	10 (62.55%)
	6 (38.45%)
	9.90
	0.007

	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),  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 and high) 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 and high)  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 and high) 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 (gender, year of study, age group) , mode of transportation, sitting time and level of 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
	0.002
	0.961
	0.961

	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

Age and physical activity level of the participants were descriptively analyzed. In this regard, it was found that students between 26 and 30 years were the least physically active as per the questionnaire results. Yusoff et al. (2018) reported a similar finding in that study wherein physical activity level was assessed through average daily step counts. These results would imply that as people grow older, they tend to be less physically active on average. The severity of lower back pain (LBP) reported by students in the age group of 18 to 20 years was less compared to older participants and this has been noted in other research by Hestbaek et al. (2006). However, matters such as occupational exposure, lifestyle choices, psychosocial factors, and beliefs about back pain do also play a role in LBP intensity aside from mere age effects.
This study further males are more active than females in physical activities. This finding corroborates the study of Mohammed et al. (2014), where 48% female respondents was physically inactive compared to 18.8% male respondents. According to Wilson et al. (2022), the inactivity of women could be explained by the discomfort they feel in using recreational facilities; there is a lot of uneasiness about skills, and general consciousness, and particularly about men. In terms of the severity of LBP, female students reported higher levels compared to their male counterparts. The overall prevalence of LBP was found to be 28.8% in a study conducted by Bento et al.(2020); 39.0% for men and 60.9% for women .Frame size body smaller most typically stress greater psychological factors also dense lower muscle prevalence rate majority female Isa et al.(2022). Sitting time was identified as a major predictor of LBP severity. As per Gupta et al. (2015), one important mechanism could be the increased intradiscal pressure that takes place with prolonged sitting. Long durations of sitting can elevate the pressure inside the intervertebral discs and possibly facilitate degeneration of the disc along with higher pain probability. Muscle stiffness is another significant factor. It has been evidenced that long sitting durations make more passive stiffness develop in back muscles which might restrict mobility and augment pain Kett et al., 2021.
Physical activity is believed to have a U-shaped relationship with LBP; both the lack of physical activity and too much physical activity will create an environment for back pain to occur (Zulkifli et al. 2023). For example, people who are not active physically have the same level of risk for chronic LBP as those who perform strenuous work activities. The researchers proposed that the dimension of physical activity be classified into Occupational Activity Indices (OAI), Sports Activity Indices (SAI), and Leisure Activity Indices (LAI) (Jacob et al. 2004). As such, persons with high OAI suffer more LBP, while those with higher SAI suffer less LBP. This was also supported by previous study. in their review of 36 prospective cohort studies, found that lifting and carrying at work predicted LBP; however, high physical demands at work predicted it too according to a finding from the year (Shiri & Falah-Hassani, 2017)




Students with high and moderate scores in the IPAQ were associated with a 3.1% and 2.7% reduction, respectively, in the probability of reporting LBP as being of high severity when compared to individuals with low IPA physical activity qualification scores. These results give more evidence to the theory that active people are less prone to experience LBP. This finding is similar to that reported by Alzahrani et al. (2019), who noted an odds reduction of 23% and 15% for medium and high physical activity on leisure time, respectively. The aerobic exercise helps increase blood circulation in the soft tissues of the back thereby promoting healing and reducing stiffness; it may also be explained by the release of endorphins through moderate aerobic exercise that will bind to opiate receptors in the central nervous system (Smeets et al., 2009).

Results showed that there were no important links between sociodemographic factors, age and gender, and LBP. This could have happened due to the unique features of the group of participants, which was made up of undergraduate students, a group that usually is very homogeneous in terms of age and educational background. Previous studies have pointed out the fact that sociademographic factors like age and gender do play a role in the prevalence and pain experience related to LBP; generally, older people and females report more frequent cases of LBP and also more often consult a doctor Basri et al. 2021; Hendrick et al. 2011). However, such relationships might not be as strong in younger student populations or just within academic settings.

The young adults who are mostly university students exhibit a more resilient musculoskeletal system. There is flexible and strong natural muscular and connective tissue equipment that serves as a protective mechanism against injury prefaced by extended periods of sitting or heavy lifting (Dropkin et al. 2019). Most young people are also more dynamic and, thus, strengthen the muscles around the spine, improving posture and muscle balance; these factors lower the risk of LBP. Sedentary as they may be physically very resilient, young adults in universities engage in a lot of sedentary activity; this will definitely negate the good effects of exercise. It has been studied that chronic stress enhances pain perception; hence lower levels of chronic stress in younger populations could be one reason for lesser prevalence rates of LBP in this population (Ganesan et al., 2017).

These reasons make the present study very relevant in considering prolonged sitting as a major predictor of LBP. While socio-demographic factors might contribute more in larger and more varied populations, their effect is rather complicated in the relatively homogeneous group of undergraduate students. Further studies may be advantageous if conducted on a more diverse and larger size with some other additional variables like lifestyle factors or ergonomic evaluations for a clearer understanding of the predictors of LBP in young adults.

A drawback of this study is the use of self-reported data in both questionnaires. Participants might overstate or understate, respectively, their levels of activity as well as the severity of LBP for reasons such as recall bias, social desirability bias, or even just misunderstanding the questions. The detail levels that these questionnaires can provide do not consider aspects like external or psychological effects. Further, the underrepresentation of different demographics within the sample population of undergraduate students limits how far we can generalize these results.
Conclusion
LBP risk in Kuala Lumpur’s students is associated with moderate to vigorous physical activity and sitting for long periods.In other words, these findings reveal that the students of Kuala Lumpur sit for an average of 4 hours or less in a day, which means the population is less affected by back pain than those engaged in relatively moderate to regular physical activities who sit and work in their jobs.Moreover, low levels of physical activity and moderate are likely to be associated with a higher risk of LBP.This finding also contradicts the role of structured physical activity as a measure against musculoskeletal issues among young people.Thus, intervention in the form of structured exercise programs with a component of awareness rising to university settings is a call to check the rising trend of LWS prevalence in that particular population.
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