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Abstract 

Aims: The leading causes of MSDs complaints in first-year students are often related to poor 
body positioning habits while studying, use of non-ergonomic technological devices, and 
high academic stress. 

Study design: The research design used in this study is a correlational design with a cross-
sectional approach. 

Place and Duration of Study: This research was conducted at Pattimura University Ambon 
from 23 December 2024 to 3 February 2025 

Methodology: The sample consists of 76 respondents. Data was collected using a 
questionnaire distributed through a Google Form, which was shared online and filled out by 
the respondents. The data from the study were analyzed using the SPSS program. 

Results:  The results indicate that there is no relationship between gender, age, smoking 
habits, and exercise habits with MSD complaints. However, a relationship was found between 
Body Mass Index (BMI) and MSD complaints. 

Conclusion: The most common MSD complaints among students are pain in the upper neck, 
left shoulder, waist, buttocks, left and right ankle, and wrists. 
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Introduction 
Musculoskeletal disorders (MSDs) represent a major public health concern in occupational environments, 

accounting for approximately 42% to 58% of all work-related illnesses reported in 2019 [1]. These disorders are 
characterized by discomfort or pain in the skeletal muscles and typically result from repetitive static loads that 
progressively affect muscle tissues. MSDs may range from mild discomfort to severe, disabling pain [2]. The 
musculoskeletal system comprises tendons, tendon sheaths, ligaments, bursae, blood vessels, joints, bones, 
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muscles, and nerves [3–5]. Notably, MSDs usually do not manifest suddenly; rather, they result from cumulative 
microtraumas sustained over time [6]. 

According to the Global Burden of Disease (GBD) study conducted in 2019, approximately 1.71 billion individuals 
worldwide experience MSDs, including conditions such as neck pain, low back pain, fractures, osteoarthritis, and 
related injuries [7]. The World Health Organization (WHO) reports the highest prevalence in high-income countries, 
accounting for 441 million cases, followed by countries in the Western Pacific region (427 million) and South Asia 
(369 million). In Indonesia, the Central Statistics Agency (BPS) documented 365,580 MSD-related cases, commonly 
linked to fatigue or injuries caused by lifting heavy loads [8]. 

Muscle fatigue, which increases the risk of injury, can be evaluated based on work intensity, the duration of 
sustained physical effort, and the frequency of such activity [9]. Complaints associated with muscle fatigue are 
typically categorized as either temporary—subsiding after the removal of a static load—or persistent, with symptoms 
continuing beyond the cessation of physical effort [10]. 

Among students transitioning from secondary to higher education, MSDs are increasingly prevalent and 
detrimental to quality of life. First-year students, in particular, are exposed to elevated academic demands that 
necessitate extended sitting, limited physical activity, and intensive study hours, all of which heighten the risk of 
musculoskeletal complaints [11, 12]. These challenges are compounded by lifestyle behaviors commonly observed 
in student populations, including sedentary routines, poor posture, and insufficient physical exercise [13]. One study 
emphasizes that reduced physical activity contributes to diminished muscular strength and joint flexibility, 
exacerbating the risk of MSDs [14]. 

Moreover, chronic academic stress is linked to adverse physical health outcomes, as sustained stress can 
negatively impact musculoskeletal resilience and recovery [15–17]. Often, a decline in physical functioning may go 
unnoticed initially, only to manifest later in impaired performance and reduced well-being. The widespread use of 
digital technologies—computers, laptops, and smartphones—has further exacerbated this issue. Although these 
devices are integral to academic and social engagement [18–20], their prolonged use in ergonomically unsound 
postures contributes significantly to muscle tension and strain, especially in the cervical, thoracic, and lumbar 
regions. 

Long-term exposure to these conditions may precipitate chronic pain or injury if not mitigated through proper 
posture and rest. It has been suggested that the absence of ergonomic awareness among students can intensify the 
severity and frequency of MSDs, particularly in individuals spending prolonged hours at screens [21]. Findings by 
Bachtiar et al. underscore the importance of maintaining correct sitting posture and incorporating sufficient rest to 
reduce the impact of digital technology use on musculoskeletal health [22]. 

The development of MSDs is influenced by a multifactorial interplay of personal and environmental variables. 
Several studies emphasize that age, gender, physical activity levels, and occupational history are significant 
determinants of MSD risk [23]. In addition, an elevated body mass index (BMI) has been associated with increased 
biomechanical stress on joints—especially the knees and lower back—thereby raising the likelihood of 
musculoskeletal issues [24]. Lifestyle factors such as smoking may also impair musculoskeletal health by 
compromising blood flow and impeding the recovery of muscle and bone tissues [25, 26]. 

While prior research by Manery et al. (2024) has demonstrated that body posture during sitting does not 
significantly correlate with lower back pain (LBP), the duration of sitting does show a strong relationship with LBP 
symptoms in biology students. However, their study did not identify the specific complaints most frequently 
experienced by students or the full range of contributing factors involved. 

Research Problem 

The problem that is the focus of this study is the high prevalence of Musculoskeletal Disorders (MSDs) complaints 
in first-semester students, which is thought to be related to their lifestyle and academic habits. Students who have 
just entered the world of lectures often face new challenges, such as changes in physical activity patterns, increased 
academic load, and lousy posture habits when studying or using electronic devices for a long time. These conditions 
can trigger musculoskeletal disorders like back, neck, or joint pain. Therefore, this study seeks to explore the types 
of MSDs complaints experienced by students and the factors that influence them to provide practical prevention 
recommendations. 

Research Focus 

The focus of this study aims to provide an overview of complaints of Musculoskeletal Disorders (MSDs) in first-
semester students of the Department of Biology FST Pattimura University in 2024 and analyze the relationship 
between gender, age, body mass index, smoking habits, and exercise habits with the occurrence of these 
complaints.  
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Research Aim and Research Questions 

This study aimed to describe the types of Musculoskeletal Disorders (MSDs) complaints experienced by first-
semester students of the Department of Biology FST Pattimura University in 2024 and identify factors associated with 
these complaints.  

The research questions asked were:  

1. What are the types of MSD complaints experienced by first-semester students?  

2. What is the relationship between age, gender, BMI, smoking habits, and exercise habits with 
Musculoskeletal Disorders (MSDs) complaints? 

 

Research Methodology  
General Background 

This study uses a correlational research design with a cross-sectional approach to describe the relationship 
between phenomena that occur simultaneously or within a certain period. This study's population included all 
Department of Biology FST Pattimura University students. The sample used in this study were students of Class 2024 
of the Department of Biology FST Pattimura University, with as many as 126 students. The determination of the 
sample size in this study was carried out using the analytical formula for unpaired categorical data. The dependent 
variable to be studied in this study is Musculoskeletal Disorders (MSDs). The independent variables to be studied in 
this study are individual risk factors, including age, gender, BMI, smoking, and exercise habits. 

This study used the following restriction criteria: 

Inclusion criteria: 

1. Students majoring in biology class 2024 

2. Willing to be a respondent 

The exclusion criteria in this study are: 

1. Respondents did not fill out the questionnaire completely. 

2. Respondents who did not return the questionnaire. 

This study used a simple random sampling technique, namely, randomly sampling population members without 
regard to the strata in the population. 

Sample / Participants / Group 

 The sample in this study totaled 76 respondents. This study's sample size was determined using the analytical 
formula for unpaired categorical data. 

n1=n2=(!"	$%&'(!)	$&*'*(&%'%
&*+&%

)2 
 
Description: 
Zα = Derivat baku alfa = 1.282 
Zβ = Derivat baku beta = 0.84 
P2 = Proportion in the group whose value is already known (0.7) 
Q2 = 1-P2 
P1 = Proportion in the group whose value is the judgement of the researcher (P2 + 0.2) 
Q1 = 1-P1 
P = Total proportion (P1+P2)/2 
Q = 1-P 
Since there were no previous studies, the value of P2 was set based on a rational estimate = 0.7.47,48 Thus: 
P2 = 0,7 
P1 = P2 + 0.2 = 0.7 + 0.2 = 0.9 
P = P1+P2/2 = 0.9+0.7/2 = 0.8 
Q1 = 1 - P1 = 1 - 0.9 = 0.1 
Q2 = 1 - P2 = 1 - 0.7 = 0.3  
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Q = 1 - P = 1 - 0.8 = 0.2 
Furthermore, it is entered into the formula for calculating unpaired categorical analytical samples with a standard 

alpha derivative of 95% and a standard beta derivative of 20%, becoming: 

 
!"	$%&'(!)	$&*'*(&%'%

&*+&%
)2 

n1=n2=( *,%-%	$%(/,-)(/,%)(/,-1	$(/2,2)(/,*)((/,3)(/,4)
/,2+/,3

)2     n = 35 
So, according to the formula above, the sample size is ± 35 samples. The number of samples is increased by 10% 

to avoid missing observations. In this study, are 38 samples in each sample group, and the total minimum sample is 
76.   

So, according to the formula above, the sample size is ± 35 samples. The number of samples is increased by 10% 
to avoid missing observations. In this study, there are 38 samples in each sample group, and the total minimum 
sample is 76.  

Instrument and Procedures 

The Nordic Body Map questionnaire [27] has been tested for validity and reliability. The validity test showed that 
all statements were valid. The reliability test, measured using Cronbach's alpha, yielded a value of 0.704 for the 
Musculoskeletal Disorders (MSDs) questionnaire, indicating high reliability (reliability value of more than 0.60) [28]. 

The data collection steps in this study began with researchers preparing the necessary equipment and needs. 
Next, the researcher used Microsoft Excel to select respondents randomly based on predetermined inclusion 
criteria. After that, the researcher went to the research location and explained the purpose and objectives of the 
study to the respondents. After obtaining permission, respondents were asked to give consent by filling out an 
informed consent sheet, which was then followed by filling out a questionnaire. The data was collected after the 
respondents completed the questionnaire and then processed and analyzed to draw research conclusions. 

Data Analysis 

Univariate analysis was used to obtain a description of the characteristics of the single data or variables, including 
gender, age, BMI, smoking habits, exercise habits, and MSD complaints. The results of this analysis will be presented 
in the form of frequency distribution tables and percentages. To examine the relationship between age, gender, 
BMI, smoking habits, exercise habits, and Musculoskeletal Disorders (MSDs) complaints, a chi-square test was 
applied using the Statistical Package for the Social Sciences (SPSS) version 25.  

Some things that need to be considered in using the chi-square test include: 

1. No cells should have an observed frequency value and an expected frequency value of less than 5 
contained in more than 20% of the total number of cells.  

2. The number of samples is >30.  
3. To see whether there is an association between two variables.36 

Conditions that apply to the chi-square test: 

1. If the table is 2 x 2 and there is no Expected value <5, then the test is ‘Continuity Correlation.’  
2. If the table is 2 x 2 and there is an E value < 5, then the test used is ‘Fisher’s Exact Test.’  
3. If the table is more than 2 x 2, for example, 2 x 3, 3 x 3, and no E value < 5, the ‘Person Chi-Square test’ is 

used.  
4. If the table is other than 2 x 2 and 2 x K and there is an E value < 5, then merge the cells.  
5. If the table is 2 x 3 and there is an E < 5 value after combining the cells (not eligible for the chi-square 

test), then the alternative test uses the Kolmogorov-Smirnov test.  

In the chi-square test, if the p-value <0.05, Ha is accepted and Ho is rejected, it means that there is a relationship 
between age, gender, BMI, smoking habits, and exercise habits with complaints of Musculoskeletal Disorders (MSDs) 
in students and if the p value> 0.05, Ha is rejected. Ho is accepted; it means that there is no relationship between 
age, gender, BMI, smoking habits, or exercise habits with complaints of Musculoskeletal Disorders (MSDs). 

 

Research Results  
Respondent Characteristics 

Table 1 shows the frequency distribution of variables such as age, gender, BMI, smoking habits, exercise habits, 
and complaints of Musculoskeletal Disorders (MSDs). 
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Table 1. Frequency Distribution of Research Variables 
Variable n % 

Gender 
  

Male 16 21.1 
Female 60 78.9 
Age 

  

<18 years 5 6.6 
18-20 years 71 93.4 
21-23 years 0 0.0 
Body Mass Index (BMI) 

  

Underweight 26 34.2 
Normal 44 57.9 
Overweight 6 7.9 
Smoking Habit 

  

Smoker 4 5.3 
Non-smoker 72 94.7 
Exercise Habit 

  

Exercising 34 44.7 
Not exercising 42 55.3 
MSDs Complaints 

  

Mild complaints 29 38.2 
Moderate complaints 47 61.8 

 
 
The results in Table 1 indicate that, based on gender, most respondents are female (78.9%), while males comprise 

only 21.1%. Most respondents are aged 18-20 (93.4%), with only 6.6% under 18 years, and none fall into the 21-23 
years category. Regarding BMI, most respondents have a normal BMI (57.9%), followed by underweight (34.2%), 
and a small percentage in the overweight category (7.9%). Concerning smoking habits, most respondents do not 
smoke (94.7%), with only 5.3% being smokers. Regarding exercise habits, the majority exercise (44.7%), while 55.3% 
do not. Lastly, regarding MSD complaints, more respondents reported moderate complaints (61.8%) than mild 
complaints (38.2%). 

Relationship Between Gender, Age, BMI, Smoking Habits, and Exercise Habits with Musculoskeletal 
Disorders (MSDs) Complaints 

A Chi-square test was performed to assess whether there is a relationship between gender, age, BMI, smoking 
habits, exercise habits and MSD complaints. The results of the Chi-square test are shown in Table 2. 

 
Table 2. Chi-square Test Results 

Variable MSDs Complaints Total P-value 
Mild Complaints Moderate Complaints 
n % n % n % 

Gender        
Male 7 43.8 9 56.2 16 100 0,773 
Female 22 36.7 38 63.3 60 100 
Age 

 
      

<18 years 1 20.0 4 80.0 5 100 0,664 
18-20 years 28 39.4 43 60.6 71 100 
BMI 

 
      

Underweight 13 50.0 13 50.0 26 100 0,008 
Normal 14 31.8 30 68.2 44 100 
Overweight 2 33.3 4 66.7 6 100 
Smoking Habit 

 
      

Smoker 1 25.0 3 75.0 4 100 1,000 
Non-smoker 28 38.9 44 61.1 72 100 
Exercise Habit 

 
      

Exercising 12 35.3 22 64.7 34 100 0,150 
Not exercising 17 40.5 25 59.5 42 100 

 
Based on the results in Table 2, the p-values for gender (0.773), age (0.664), smoking habits (1.000), and exercise 

habits (0.150) indicate that there is no significant relationship between gender, age, smoking habits, and exercise 
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habits and MSD complaints. However, the p-value for BMI (0.008) indicates a significant relationship between BMI 
and MSD complaints. 

Table 2 also shows that among males, the percentage of mild complaints is 43.8%, while moderate complaints 
account for 56.2%. In contrast, among females, 36.7% report mild complaints, and 63.3% report moderate 
complaints. This suggests that females more frequently report heavier MSDs complaints compared to males, both 
in mild and moderate complaints. 

MSDs complaints are less common among those under 18 years, with only 20% reporting mild complaints and 
39.4% reporting moderate complaints. On the other hand, those aged 18-20 years report significantly higher MSDs 
complaints, with 80% reporting mild complaints and 60.6% reporting moderate complaints. This indicates that the 
18-20-year age group is more prone to both mild and moderate MSDs complaints. 

In the underweight BMI category, 50% of respondents report mild complaints, and the other 50% report moderate 
complaints. In the normal BMI category, 31.8% report mild complaints, and 68.2% report moderate complaints. In 
the overweight category, 33.3% report mild complaints, and 66.7% report moderate complaints. This suggests that 
the majority of MSDs complaints, both mild and moderate, are more often reported by individuals with a normal 
BMI. However, the comparison between mild and moderate complaints is nearly even. 

Among smokers, 25% report mild complaints, and 75% report moderate complaints. In contrast, among non-
smokers, 38.9% report mild complaints, and 61.1% report moderate complaints. Although more non-smokers are 
present, the smoking group tends to report more severe complaints (moderate complaints). 

For respondents who exercise, 35.3% report mild complaints, and 64.7% report moderate complaints. Among 
those who do not exercise, 40.5% report mild complaints, and 59.5% report moderate complaints. This suggests 
that although exercise does not eliminate MSDs complaints, the group that does not exercise tends to report slightly 
more mild and moderate complaints than those who exercise regularly. 

 

Discussion 
Musculoskeletal Disorders (MSDs) Complaints in Students 

The results of the study in Table 1 show that 47 respondents (61.8%) experienced moderate Musculoskeletal 
Disorders (MSDs) complaints, while 29 respondents (38.2%) had mild complaints. These findings are similar to the 
study by 29], which found that moderate musculoskeletal complaints were most frequently experienced by students 
of the 2020 cohort, at a rate of 2.8%. This condition may occur because first-year students often engage in practical 
sessions that require them to lean forward or adopt a bent posture, leading to muscle strain in the back and resulting 
in musculoskeletal complaints in the back area. 

In addition, the students' generally inactive lifestyle also plays a role in the increase of MSDs complaints. Many 
students spend more time in front of computer or laptop screens for studying, writing assignments, or socializing 
online. The static posture and lack of physical movement for hours can affect the balance of body muscles, especially 
in the back, neck, and shoulder areas. Without adequate exercise or movement, muscles that remain under 
prolonged pressure in certain positions become more susceptible to strain and fatigue, leading to MSDs complaints. 

The analysis of the results shows that the most common MSDs complaints among students are pain in the upper 
neck, left shoulder, lower back, buttocks, left and right ankles, and left and right wrists. Pain in the upper neck is 
usually associated with poor posture, especially when students spend long hours bending or hunching over while 
reading, writing, or using electronic devices [30, 31]. This posture causes tension in the neck muscles, leading to 
discomfort and pain [32]. Additionally, pain in the left shoulder and lower back can be caused by uneven load 
distribution or poor posture while carrying heavy bags or sitting too long in uncomfortable positions. Limited 
movement and a lack of muscle stretching over long periods can cause the accumulation of tension in these areas 
[33]. Pain in the buttocks, ankles, and wrists suggests muscle strain or fatigue in areas frequently exposed to load 
during activities [34]. Especially for students with a habit of sitting for long periods, complaints in the wrists and 
ankles can result from muscle and joint tension as they support the body in a static position. Repeated use of the 
wrists for typing or using a computer mouse also makes them vulnerable to injury from repetitive motion. Similarly, 
the ankles may experience pain from maintaining a fixed posture for prolonged periods or muscle strain while sitting. 

Muscle complaints can be classified into temporary (reversible) and persistent [35]. Temporary complaints occur 
when muscles bear static loads but will subside once the load is removed. Persistent complaints, however, continue 
even after the heavy load has ceased. According to [29], neck, shoulders, back, lower back, and buttocks, complaints 
arise from students adopting forced and incorrect sitting postures for prolonged periods, resulting in muscle tension 
in these areas, which causes pain. 
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The Relationship Between Gender and Musculoskeletal Disorders (MSDs) Complaints 

 Based on the data presented in Table 2, the p-value for the gender variable is 0.773, indicating no statistically 
significant association between gender and the prevalence of musculoskeletal disorder (MSD) complaints. Despite 
the absence of statistical significance, a noteworthy trend is observed: women exhibit a higher prevalence of MSDs 
compared to men. Specifically, 43.8% of male participants reported mild complaints, while 56.2% experienced 
moderate complaints. In contrast, 36.7% of female participants reported mild complaints, and 63.3% experienced 
moderate complaints. 

This observed disparity may be partially attributed to physiological differences between sexes, which influence 
susceptibility to musculoskeletal injuries. Prior research suggests that variations in physical attributes such as muscle 
mass, skeletal structure, body mass index, height, and joint mechanics contribute to the differing prevalence rates 
across genders [36, 37]. These structural differences are considered key biological factors predisposing women to 
higher MSD vulnerability. Muscle strength, in particular, has been identified as a critical factor. Research has shown 
that men typically possess greater muscle strength than women, enabling them to manage physical workloads more 
efficiently [38, 39]. This advantage may reduce the likelihood of injury during tasks requiring prolonged or intensive 
physical effort. In contrast, due to relatively lower muscle mass and physical strength, women may be more prone to 
experiencing strain or injury, particularly in activities involving repetitive exertion or heavy lifting [40]. Further analysis 
highlights that muscular endurance and load-bearing capacity are often less developed in women, which may 
increase their physical burden during high-demand activities. As emphasized in studies by Barik and Sofiana [41], 
these physiological limitations can pose challenges for women in occupations or daily routines that require sustained 
physical performance or strength-intensive tasks. 

 

The Relationship Between Age and Musculoskeletal Disorders (MSDs) Complaints 

The statistical results in Table 2 show no significant relationship between age and MSDs complaints (p>0.05). No 
significant relationship exists because all respondents in this study are still in the non-risk age category (<30 years 
old). In this age group, physical changes that occur usually have not reached a significant stage to affect the incidence 
of MSDs directly. MSDs complaints experienced by respondents are more likely to be caused by other factors, such 
as poor posture habits or inadequate physical activity, rather than aging or decreased physical function that usually 
occurs at an older age. 

At a younger age, the body is generally still in optimal physical condition, with faster recovery ability and capacity 
to withstand greater loads or tension [42]. Bones, muscles, and joints are still relatively strong and elastic, so 
musculoskeletal disorders tend to be milder and heal quickly [43]. The body's ability to repair itself is better in 
younger individuals, allowing them to recover from minor injuries more efficiently. Therefore, younger individuals 
typically have higher physical endurance, enabling them to recover more quickly from muscle strain or injuries 
caused by daily activities or poor posture [44]. 

Moreover, younger individuals are often more active and maintain physical fitness. However, their physical activity 
may be limited to light sports or social interactions that do not place heavy loads on the body. Many young people 
engage in enjoyable physical activities such as light sports, walking, or other social activities that do not require 
heavy physical exertion. These activities help maintain flexibility, muscle strength, and joint health [45]. However, 
such physical activity may not always be sufficient to reduce the potential for musculoskeletal injuries, especially if 
poor posture habits or long periods of sitting are not corrected. 

 

The Relationship Between BMI and Musculoskeletal Disorders (MSDs) Complaints 

The study results in Table 2 show the p-value for BMI of 0.008, which means a relationship exists between BMI and 
MSD complaints (p<0.05). This significant relationship indicates that a person's BMI status can affect the severity of 
MSD complaints they experience. BMI, which measures the balance between body weight and height, can affect 
posture, weight distribution, and muscle and joint health. 

The underweight category showed that 50% of respondents experienced mild complaints, while the other 50% 
had moderate complaints. This may occur because individuals with low BMI often have less muscle mass, which 
makes their bodies less capable of bearing physical loads, especially in areas such as the back, waist, and joints [46]. 
This condition makes them more vulnerable to muscle tension and musculoskeletal disorders. Additionally, the body 
with a low BMI may be less able to distribute the load evenly, leading to quicker muscle fatigue and the potential for 
musculoskeletal injuries. 

In the normal BMI category, 31.8% of respondents experienced mild complaints, while 68.2% experienced 
moderate complaints. Respondents with a normal BMI tend to have better body weight balance and preserved 
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muscle mass, which allows them to bear physical loads more efficiently. However, despite being within the normal 
range, other factors such as poor posture, sitting for extended periods, or lack of physical activity may still cause 
musculoskeletal disorders. The variation in complaints within this group shows that, although the BMI is within the 
normal range, environmental and behavioral factors still play an essential role in muscle and joint health. 

In the overweight BMI category, 33.3% of respondents experienced mild complaints, and 66.7% experienced 
moderate complaints. The more frequent MSDs complaints experienced by individuals with an overweight BMI can 
be explained by the increased load the body has to bear due to excess weight. Being overweight puts additional 
pressure on joints and muscles, especially in areas such as the knees, waist, and lower back, which are more prone 
to injury or muscle tension [47, 48]. Furthermore, the uneven body mass distribution resulting from excess weight 
can cause postural imbalances, increasing the risk of MSDs. According to [49], the higher an individual's BMI, the 
more likely they are to experience musculoskeletal disorders (MSDs). This is because an overweight individual will 
support their body weight by contracting lower back muscles, which places pressure on spinal nerve discs, 
increasing the risk of MSD complaints [50]. If left unchecked, musculoskeletal complaints can lead to serious 
consequences, including material losses and permanent disability for workers [51]. 

 

The Relationship Between Smoking Habits and Musculoskeletal Disorders (MSDs) Complaints 

Based on the statistical test results, no significant relationship between smoking habits and MSDs complaints was 
found (p > 0.05). This could be because most of the respondents in this study were female. According to Rosemillen 
& Dwiyanti [52], smoking habits are closely related to increased MSDs complaints, such as muscle pain, injury, and 
body tension. The more prolonged and more frequent someone smokes, the greater the risk of musculoskeletal 
disorders. 

Smoking directly impacts lung capacity, which plays a significant role in physical endurance and an individual's 
overall physical ability [53, 54]. A decreased lung capacity due to harmful substances in cigarettes makes it harder 
for the body to obtain adequate oxygen [55, 56]. Oxygen is crucial in various metabolic processes, including 
carbohydrate burning and energy processing for physical activity [57]. In this context, reduced lung capacity due to 
smoking indirectly affects an individual's physical performance and worsens muscle conditions. 

When the body cannot obtain sufficient oxygen, metabolic processes are disrupted, leading to the formation of 
lactic acid in the muscles. Lactic acid is a byproduct of anaerobic metabolism that occurs when the body lacks 
oxygen, and its accumulation can cause sharp muscle pain and tension in muscle tissue [58]. Smokers often 
experience this condition, which is one of the main contributors to musculoskeletal complaints [59]. The buildup of 
lactic acid not only affects physical comfort but also reduces the body's ability to recover effectively from physical 
activities. 

 

The Relationship Between Exercise Habits and Musculoskeletal Disorders (MSDs) Complaints 

Based on the research results (Table 2), there was no significant relationship between exercise habits and MSDs 
complaints (p > 0.05). Table 2 also shows that respondents who exercised reported 35.3% mild complaints and 
64.7% moderate complaints, while those who did not exercise reported 40.5% mild complaints and 59.5% moderate 
complaints. Although, in theory, regular and appropriate exercise can help maintain muscle and joint health and 
reduce the risk of musculoskeletal disorders, this finding suggests that the exercise habits of respondents in this 
study may not be sufficient to prevent or alleviate MSDs complaints. 

Several factors may explain this result. First, although respondents in this study were involved in exercise, the type 
of exercise they performed might not have been intense enough or suitable to address the musculoskeletal issues 
they were experiencing. Exercise that does not involve muscle strength or flexibility or exercise that is not done 
regularly may not provide enough benefits to prevent muscle tension or joint injuries, which are the primary causes 
of MSD complaints. 

Additionally, despite the role of exercise in maintaining overall body health, other factors such as poor posture 
habits, prolonged sitting, or daily activities may significantly influence the emergence of MSDs complaints. For 
instance, respondents who exercised might still have poor habits, such as sitting for extended periods in front of a 
computer or using a mobile phone with non-ergonomic posture, which can cause muscle and joint tension. In this 
case, despite exercising, other more frequent daily habits may diminish the effectiveness of exercise in preventing 
MSDs. 
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Conclusions and Implications 
The statistical analysis shows a p-value of 0.773 for gender, 0.664 for age, 1.000 for smoking habits, and 0.150 for 

exercise habits, meaning no significant relationship exists between gender, age, smoking habits, and exercise habits 
with MSD complaints. On the other hand, the p-value for BMI was 0.008, indicating a significant relationship between 
BMI and MSD complaints. The most common MSD complaints among students are pain in the upper neck, left 
shoulder, waist, buttocks, left and right ankle, and wrists. 

Considering that BMI is significantly associated with MSDs complaints, managing a healthy body weight may serve 
as an effective preventive measure to reduce MSDs complaints among students. The most frequently reported 
complaints, particularly in the neck, shoulders, lower back, and wrists, suggest that poor posture and prolonged 
sitting (e.g., sitting at a desk or computer for extended periods) may contribute to these complaints. Campaigns 
focusing on proper posture and ergonomic improvements during study or work activities could be a valuable 
intervention. 

 
Suggestions for Future Research 

Building on the current study’s findings, several directions for future research are suggested. Firstly, longitudinal 
studies are needed to monitor the progression of musculoskeletal disorders (MSDs) among students over time, 
particularly as they advance in their academic journey. Such studies can help identify whether musculoskeletal 
complaints increase with cumulative exposure to academic stress and poor posture or whether they diminish due to 
adaptation and ergonomic awareness. Secondly, future research should explore the impact of psychosocial factors 
such as academic stress, sleep quality, anxiety, and time management skills, which may influence the onset and 
intensity of MSDs. Including psychological and behavioral variables will provide a more holistic understanding of the 
risk profile for MSDs in university students. Thirdly, interventional studies implementing posture correction, 
ergonomic education, and physical activity programs would be valuable in evaluating the effectiveness of such 
strategies in reducing the prevalence and severity of MSD complaints. These interventions can also be tailored to 
specific subgroups based on BMI, gender, or lifestyle habits to assess targeted outcomes. Furthermore, more 
precise measurement tools, such as motion-tracking devices or musculoskeletal imaging, could complement self-
reported questionnaires to improve the accuracy of symptom documentation. It is also essential to examine 
environmental and technological factors such as furniture ergonomics, classroom design, and screen time. 

Finally, multi-institutional comparative studies involving students from different faculties or universities may help 
to generalize findings and provide broader preventive recommendations across academic settings. 
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