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Communication and Language Challenges in Autism Spectrum
Disorder

Autism Spectrum Disorder (ASD) is a neurodevelopmental disorder that is marked by a lifelong struggle with social communication, 

interaction, and the occurrence of limited or repetitive behaviors [1]. A broad spectrum of speech and language impairments that may be 

mild, moderate, or severe in nature and manifestation is one of the most obvious features of this disorder. These communication issues 

should also be comprehended during diagnosis as well as in the formulation of effective therapeutic interventions [2].

The language development of children with ASD is very heterogeneous. There are those who exhibit age-related or even outstanding 

language skills and there are those that demonstrate a gross delay or are barely verbal. These variations are seen in various areas of 

language such as semantics, pragmatics, phonology and morphosyntax. As an illustration, semantic problems can interfere with abstract 

thinking, word use and word classi�cation, but pragmatic problems are commonly represented by inappropriate conversational behavior, 

literal language interpretation, echolalia or pedantic speech. Phonological and morphosyntactic di�culties also increase the di�culty in 

communication, especially when they are accompanied by developmental language disorders or intellectual disabilities [3]. 

ASD also has a diverse speech production. Most children have disordered prosody, abnormal rhythm or intonation, and motor planning 

impairments of articulation and �uency. Oral motor impairments are often associated with delays in expressive language, whereas 

receptive language can be comparatively intact. Dys�uency, such as stuttering, cluttering, and unusual pauses in speech, can also hinder 

communication, and is usually indicative of cognitive or working memory limitations [4]. 

The acknowledgment of the heterogeneity of ASD language pro�les has prompted researchers to introduce categorizations that can be 

used to inform clinical practice. One of the approaches distinguishes between children with primary pragmatic problems and those with 

comorbid language or speech problems, between those with delays due to intellectual disability and where limited language develops as a 

secondary result of limited social interaction or environmental in�uences. These frameworks underline that intervention must be based 

on the individual child pro�le, and it must be focused on social communication, speech motor skills, and language comprehension 

simultaneously [5]. 

Early identi�cation and targeted therapy are critical. Supporting social engagement, fostering language-rich interactions, and addressing 

motor and phonological skills can help mitigate delays and improve long-term outcomes. Clinicians, educators, and caregivers must work 

together to recognize individual strengths and challenges, ensuring interventions are personalized and contextually relevant. Speech and 

language di�culties in ASD are multifaceted, ranging from subtle pragmatic challenges to profound expressive de�cits. A careful 

understanding of these pro�les allows for more precise diagnoses and interventions, ultimately enhancing communication, social 

integration, and quality of life for individuals on the autism spectrum.
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Mental health in undergraduate students is a major concern 

in terms of public health globally. Academic and family 

demands on university students put signi�cant pressure 

on them, and thus, they experience psychological stress, 

which can later transform into more severe mental health 

problems, including depression and anxiety. As a result, 

their physical well-being, academic performance, and 

overall mental health may deteriorate over the course of 

their academic journey, often going unnoticed until an 

advanced stage. This assumption is supported by evidence 

showing that without timely support, students' mental 

health tends to worsen across academic years, with �rst- 

and second-year students being particularly vulnerable [1, 

2]. The WHO emphasizes that mental health is fundamental 

to overall health. Mental disorders are now the leading 

cause of disability worldwide, largely due to their chronic 

progression, therapeutic challenges, and rising prevalence 

[3]. The WHO reported that in 2001, approximately 450 

million people globally suffered from a mental disorder, and 

that one in four individuals meets diagnostic criteria for a 

mental illness at some point in their life [4]. Depression is 

among the most common mental disorders that is 

characterized by persistent sadness, de�cits of interest or 

pleasure, and other emotional and physical signs. The 

I N T R O D U C T I O N
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Mental health problems like depression, anxiety, and stress become more widespread in 

university students all over the world. The involvement of academic pressure, social pressure, 

and transitional life stages is one of the factors that build psychological distress that may affect 

academic performance and general well-being. Objectives: To determine the prevalence and 

severity of depression, anxiety, and stress among undergraduate students of allied health 

sciences pursuing their undergraduate degrees at Laeeque Ra�que Institute of Health 

Sciences, Multan, Pakistan. Methods: A cross-sectional study was conducted from January 15 

to April 20, 2024, including all students of LRIHS. Participants completed a two-part 

questionnaire comprising socio-demographic details and the standardized DASS-21 scale. Data 

were analyzed using SPSS version 26.0 to calculate frequencies, percentages, means, and 

standard deviations. Results: Depression prevalence was 3.43% extremely severe, 8.57% 

severe, 22.57% moderate, 18.29% mild, and 47.14% normal. Anxiety levels were 15.43% 

extremely severe, 8.57% severe, 23.43% moderate, 7.71% mild, and 44.86% normal. Stress was 

reported as 2.57% extremely severe, 10.86% severe, 15.71% moderate, 19.71% mild, and 51.14% 

normal. Female students showed higher stress levels, while male students had relatively higher 

rates of depression and anxiety. Conclusions: The results suggest that undergraduate allied 

health sciences students experience considerable psychological distress. These �ndings point 

to the necessity to invest in speci�c mental health support, screening, and intervention in 

academic institutions.
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incidence of depression is similar between boys and girls 

before puberty, but it becomes signi�cantly more 

prevalent among females after puberty [5]. Anxiety refers 

to a group of emotional states characterized by excessive 

worry, tension, and physical changes such as increased 

heart rate. It can occur even in the absence of an 

identi�able trigger. In 2013, one in nine people globally was 

affected by an anxiety disorder [6]. Stress, as de�ned by 

the WHO (2023), is a state of mental strain resulting from 

challenging circumstances. It arises when the demands 

placed on an individual exceed their capacity to cope. When 

stress becomes chronic, it can contribute to the 

development and worsening of depression, anxiety, and 

burnout [7]. The vulnerability of university students to 

mental health problems is especially caused by one of the 

two shifts: a developmental shift between adolescence 

and adulthood, and a life shift between home or school and 

a new institutional setting [8]. The competitive nature of 

higher education further exacerbates academic stress, 

increasing the risk of mental health disorders. Literature 

indicates that students enrolled in health science 

programs are especially prone to psychological distress, 

including anxiety, depression, and suicidal ideation [9]. In 

Pakistan, multiple studies have highlighted rising rates of 

psychological distress among medical and health sciences 

students, with prevalence estimates ranging from 40–70%, 

underscoring the urgent need for localized evidence [10-

12]. These mental health challenges can impair students' 

social relationships, vocational goals, and academic 

functioning. Those suffering from depression may 

experience di�culties concentrating, reduced academic 

motivation, and a general disinterest in studies. In the 

United States, nearly 10% of university students were 

diagnosed and treated for depression within 12 months 

[13]. This study was therefore designed to assess the 

prevalence and severity of depression, anxiety, and stress 

among BS students at Laeeque Ra�q Institute of Health 

Sciences (LRIHS), Multan, Pakistan. Speci�cally, the study 

aimed to explore gender and year-wise differences to 

identify high-risk subgroups. The Depression, Anxiety, and 

Stress Scale-21 (DASS-21), previously validated and applied 

in Pakistani student populations, was used in this study as 

it provides a reliable and culturally appropriate measure for 

assessing psychological distress [14, 15]. 

This study aimed to provide actionable evidence for the 

design of targeted mental health screening and 

intervention programs for Pakistani undergraduate 

students.

M E T H O D S

students at Laeeque Ra�q Institute of Health Sciences 

(LRIHS). A total of 350 students were recruited through 

convenience sampling. This represented a census of all 

available undergraduate allied health students at LRIHS 

during the study period, which justi�es the sample size. 

The DASS-21 was used to measure psychological distress. 

This is a self-reported questionnaire that was administered 

in person during classroom sessions, under the 

supervision of the research team. The DASS-21 is widely 

validated across multiple populations, including South 

Asian contexts, with Cronbach's alpha values ranging from 

0.82 to 0.90 for its subscales, ensuring strong internal 

consistency and reliability. Its previous use in Pakistani 

student populations further supports its cultural relevance 

and validity. In the methodology, the DASS-21 also serves as 

the operational de�nition for depression, anxiety, and 

stress in this study. Scores were categorized according to 

standard cutoff values provided in the DASS manual. Data 

were analyzed using SPSS version 26.0. Descriptive 

statistics were calculated to determine prevalence rates, 

while inferential analyses were performed to explore 

associations between demographic variables and mental 

health outcomes. The IRB of LRIHS gave ethical approval. 

All the participants were informed before collecting data 

and giving their informed consent, which was done in 

accordance with the ethical principles of the Declaration of 

Helsinki. They were informed in detail about the purpose of 

the study, their free will to take part, the con�dentiality of 

the information, and the option of discontinuing 

participation at any point. Anonymity was upheld in the 

study.

R E S U L T S

Out of the total participants, 294 (84%) were female and 56 

(16%) were male. The age of students ranged from 17 to 24 

years, with a mean age of 19.59 years. Student distribution 

was as follows in academic years: 31.71 in the 1st year, 32.86 

in the 2nd year, 30.86 in the 3rd year, and 4.57 in the 4th 

year. On the body mass index (BMI), 38.86% of the students 

were underweight, 52.27% were normal, and only 8.57% 

were overweight, as shown in table 1.

Ahmad A et al.,
Depression, Anxiety, and Stress in Undergraduate Allied Health Students

DOI: https://doi.org/10.54393/tt.v6i3.274

An analytical cross-sectional study was conducted from 

January 15 to April 20, 2024, to assess the prevalence of 

depression, anxiety, and stress. And stress among BS 

Table 1: Socio-Demographic Characteristics of Study 

Participants (n=350)

Variables n (%) Mean ± SDCategory

Age

BMI

Gender

<20

≥20

Underweight

Normal

Overweight

Male

Female

138 (39.43%)

212 (60.57%)

136 (38.8%)

184 (52.5%)

30 (8.5%)

56 (16%)

294 (84%)

18.52 ± 0.59

20.84 ± 0.53

16.51 ± 1.41

20.76 ± 1.65

28.48 ± 2.19

–
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Overall, the prevalence of depression among students was 

as follows: 3.43% had extremely severe, 8.57% severe, 

22.57% moderate, 18.29% mild, and 47.14% were within 

normal limits. For anxiety, 15.43% experienced extremely 

severe anxiety, 8.57% severe, 23.43% moderate, 7.71% 

mild, and 44.86% were normal. Stress levels were 

distributed as follows: 2.57% extremely severe, 10.86% 

severe, 15.71% moderate, 19.71% mild, and 51.14% normal. 

These prevalence rates are summarized. Among the male 

students (n=56), none experienced extremely severe 

depression; 14.29% reported severe depression, 23.21% 

moderate, 21.43% mild, and 41.07% had normal levels. For 

anxiety, 10.71% of males reported extremely severe anxiety, 

3.57% severe, 19.64% moderate, 1.78% mild, and 64.28% 

were normal. In terms of stress, 1.79% experienced 

extremely severe stress, 7.14% severe, 17.86% moderate, 

8.93% mild, and 64.29% were within normal levels. Among 

female students (n=294), 4.08% had extremely severe 

depression, 7.48% severe, 22.45% moderate, 17.69% mild, 

and 48.30% were normal. Regarding anxiety, 16.32% 

experienced extremely severe anxiety, 9.52% severe, 

24.14% moderate, 8.84% mild, and 41.1% were normal. 

Stress levels in females were as follows: 2.72% extremely 

severe, 11.56% severe, 15.31% moderate, 21.77% mild, and 

48.64% normal. Depression and anxiety were more 

prevalent among male, whereas stress levels were slightly 

higher in female. Gender-speci�c prevalence data are 

provided in table 2.

Table 2: Prevalence of Depression, Anxiety, and Stress by 

Severity and Gender among Study Participants (n=350)

The prevalence of mental health concerns also differed by 

academic year. In �rst-year students, depression, anxiety, 

and stress were reported at rates of 60.4%, 55.9%, and 

49.6%, respectively. Second-year students showed 57.4% 

depression, 54.8% anxiety, and 52.3% stress. Third-year 

students had a depression rate of 52%, anxiety of 62%, and 

stress of 47.3%. In contrast, fourth-year students had 

signi�cantly lower rates: 31.25% for depression, 6.25% for 

anxiety, and 18.75% for stress. These �ndings suggest that 

�rst-year students experienced the highest depression 

rates, third-year students the highest anxiety levels, and 

second-year students the most stress. Detailed year-wise 

data is presented in table 3.
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Year

Department

s t 1 Year
nd2  Year
rd3  Year
th4  Year

BS MLT

BS HND

BS OTT

BS RIT

BS MICRO

DPT

111 (31.7%)

115 (32.8%)

108 (30.8%)

16 (4.5%)

73 (20.8%)

47 (13.4%)

53 (15.4%)

86 (24.5%)

8 (2.2%)

83 (23.7%)

–

Variables Category Depression Anxiety Stress

Normal

Mild

Moderate

Severe

Extremely Severe

Normal

Mild

Moderate

Severe

Extremely Severe

165 (47.1%)

64 (18.2%)

79 (22.5%)

30 (8.5%)

12 (3.4%)

23 (41%)

12 (21.4%)

13 (23.2%)

8 (14.2%)

0

157 (44.9%)

27 (7.7%)

82 (23.4%)

30 (8.5%)

54 (15.4%)

36 (64.2%)

1 (1.78%)

11 (19.64%)

2 (3.57%)

6 (10.71%)

179 (51.1%)

69 (19.7%)

55 (15.7%)

38 (10.8%)

9 (2.5%)

36 (64.3%)

5 (8.9%)

10 (17.8%)

4 (7.1%)

1 (1.8%)

Total
(n=350)

Male
(n=56)

Normal

Mild

Moderate

Severe

Extremely Severe

142 (48.3%)

52 (17.7%)

66 (22.4%)

22 (7.5%)

12 (4.1%)

121 (41.1%)

26 (8.8%)

71 (24.1%)

28 (9.5%)

48 (16%)

143 (48.6%)

64 (21.7%)

45 (15.3%)

34 (11.5%)

8 (2.7%)

Female
(n=294)

Table 3: Prevalence of Depression, Anxiety, and Stress by 

Academic Year among Study Participants (n=350)

Years Category Depression Anxiety Stress

Normal

Mild

Moderate

Severe

Extremely Severe

Normal

Mild

Moderate

Severe

Extremely Severe

Normal

Mild

Moderate

Severe

Extremely Severe

Normal

Mild

Moderate

Severe

Extremely Severe

st1  Year
(n=111)

nd2  Year
(n=115)

rd3  Year
 (n=108)

th4  Year
(n=16)

44 (39.6%)

24 (21.6%)

29 (26.1%)

9 (8.1%)

5 (4.5%)

49 (42.6%)

21 (18.3%)

29 (25.2%)

11 (9.6%)

5 (4.3%)

52 (48.1%)

17 (15.7%)

28 (25.9%)

9 (8.3%)

2 (1.9%)

11 (68.8%)

2 (12.5%)

2 (12.5%)

1 (6.3%)

0 (0%)

49 (44.1%)

26 (23.4%)

22 (19.8%)

10 (9.0%)

4 (3.6%)

52 (45.2%)

14 (12.2%)

25 (21.7%)

10 (8.7%)

14 (12.2%)

41 (38.0%)

14 (13.0%)

34 (31.5%)

10 (9.3%)

9 (8.3%)

15 (93.8%)

0 (0%)

1 (6.3%)

0 (0%)

0 (0%)

56 (50.5%)

25 (22.5%)

14 (12.6%)

11 (9.9%)

5 (4.5%)

53 (47.7%)

26 (23.4%)

16 (14.4%)

19 (17.1%)

1 (0.9%)

57 (52.8%)

17 (15.7%)

23 (21.3%)

8 (7.4%)

3 (2.8%)

13 (81.3%)

1 (6.3%)

2 (12.5%)

0 (0%)

0 (0%)

D I S C U S S I O N

This study aimed to address a gap in the literature by 

examining the prevalence of depression, anxiety, and 

stress (DASS) among Bachelor of Science (BS) and Doctor 

of Physical Therapy (DPT) students at Laeeque Ra�q 

Institute of Health Sciences (LRIHS), using the DASS-21 

questionnaire and considering socio-demographic 

factors. The results showed that the female students were 

more stressed compared to male students who were more 
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depressed and anxious. The prevalence rates found in this 

study align with those reported in international and 

national research. For instance, a study from Fayoum 

University in Egypt found high levels of stress (62.4%), 

anxiety (64.3%), and depression (60.8%) among students, 

which are generally higher than the rates reported in our 

study [9]. Similarly, research conducted in Malaysian 

universities showed elevated levels of DASS, particularly 

among students aged 20 and above [10]. A study from 

Turkey reported prevalence rates of 27.1% for depression, 

47.1% for anxiety, and 27% for stress [11], while a study in 

Punjab, Pakistan, showed depression at 52.8%, anxiety at 

40.5%, and stress at 44.8% results that are comparable to 

those in our study [12]. Among Chilean students, 

depression, anxiety, and stress were reported at 42.3%, 

53.5%, and 49.6%, respectively [13]. Saudi Arabian studies 

at Jazan and King Khalid Universities reported similar 

patterns, with rates often exceeding 50% across all three 

domains [14, 15]. In contrast, Indian research reported 

comparatively lower prevalence rates, especially for stress 

(4.2%), highlighting potential cultural, academic, and 

environmental differences in�uencing mental health [16]. 

A study from Women's Medical and Dental College, 

Abbottabad, reported strikingly high anxiety levels (85%), 

further emphasizing the variability in mental health 

outcomes across educational institutions and regions [17]. 

Year-wise analysis in our study revealed that �rst-year 

students had the highest depression rates, likely due to 

transition stress, adjustment to new academic demands, 

and reduced family support. Stress peaked in the second 

year, which may be linked to increasing academic 

workload, while anxiety was most prominent in the third 

year, possibly re�ecting pressure from approaching 

clinical training and professional expectations. Final-year 

students showed the lowest rates, which may re�ect better 

coping strategies and adaptation over time [18]. Cultural 

attitudes toward mental health, lower stress levels in Indian 

studies could re�ect stronger family support systems and 

cultural resilience, while higher rates in Pakistan may be 

linked to academic competition, limited psychological 

support, and stigma around seeking help [19]. Gender 

differences observed in our study can also be interpreted in 

light of social and cultural factors. Female students often 

experience higher stress due to balancing academic, 

familial, and social expectations, while male students may 

be more prone to depression and anxiety due to �nancial 

pressure, societal expectations of responsibility, and 

reluctance to seek help [20].
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This study identi�ed that stress was more common in 

female and depression and anxiety higher in male. These 

�ndings emphasize the urgent need for institutions to 

establish regular mental health screenings, accessible 

counseling services, and resilience-building programs 

tailored to gender-speci�c needs. While limited to a single 

institution, this research highlights the importance of 

prioritizing student well-being in academic policies. 

Broader multi-institutional studies with diagnostic tools 

are essential to guide sustainable mental health 

interventions in Pakistani higher education.
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Stroke ranks third in developed nations and is the second 

most common cause of mortality worldwide [1]. It is the 

most common cause of disabilities among adults in the 

USA [2]. One stroke happens in the United Kingdom every 

three minutes and twenty-seven seconds. Asia is 

experiencing a rise in the prevalence of strokes, which is 

severely impacting individuals, family members, and the 

medical community in addition to causing a signi�cant 

�nancial burden [3]. Every year, 16.3 million new instances 

of stroke are reported globally. The World Health 

Organization (WHO) predicts that between thirteen percent 

and twenty percent of acute ischemic stroke patients 

experience neurocognitive consequences [4]. The �rst 

week post-stroke is when individuals are particularly at risk 

of dying. Patients suffering a stroke are most vulnerable in 

the �rst few weeks after the event; in the initial thirty days, 

between twenty percent and �fty percent of patients pass 

away. Even for those who do make it through, there may still 

be mild, moderate, or severe disabilities, and substantial 

natural recovery may not occur for up to six months [5]. On 

I N T R O D U C T I O N

1* 2 3 4 5 5Fezan Hyder , Monika Kumari , Syed Gohar Ali , Mohsina Syed , Ahsan Javed  and Wajeeha Anwar

Stroke is a signi�cant chronic illness, death and disability in both developed and developing 

nations. The interrelation between the level of serum calcium and the processes of ischemic 

injury is not clear. Objectives: To identify the relationship between the level of serum calcium 

and the extent of acute ischemic stroke behavior in patients who reported to a tertiary care 

hospital in Karachi. Methods: The cross-sectional analytic study was done in the Neurology 

Department of Civil Hospital, Karachi. A total of 138 patients diagnosed with acute ischemic 

stroke, ful�lling the diagnostic criteria, were included after obtaining verbal consent. Serum 

calcium levels were measured within 24 hours of admission. Simple descriptive statistics (mean 

± SD) were used for quantitative data, while qualitative variables were given in terms of 

frequencies and percentages. A p-value of less than 0.05 was taken as statistically signi�cant. 
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the contrary hand, individuals who previously suffered a 

fatal stroke have a ten percent �rst-year chance and a �ve 

percent second-year probability of having a second stroke 

[6]. Sixty-�ve to eighty-three percent of stroke survivors 

are self-su�cient in their care after a year. One year 

following a stroke, between sixty percent and eighty-three 

percent of patients are independent in their ability to take 

care of themselves [7]. Cerebrovascular disorders remain a 

leading cause of death, according to cause-of-death 

statistics from the 1990s. It  was projected that 

cardiovascular disorders, including stroke, would cause an 

estimated 5.5 million fatalities worldwide, or 9.6% of global 

deaths [8]. One of the major health problems in the UK is 

stroke. It was the cause of more than �fty-six thousand 

deaths in 1999, or eleven percent of total fatalities in the 

United Kingdom and Wales [9]. Out of the 135 diseases 

considered in the worldwide burden of disease research, 

ischemic stroke was one of the largest factors in mortality; 

cerebrovascular illnesses came in second [10]. Both the 

total number of stroke-related fatalities and the worldwide 

cost of stroke are high and rising [11]. According to Ashraf 

et al. there are no gender differences in the frequency of 

hemorrhagic strokes, while men are more likely to get 

ischemic strokes. Men have a twenty-�ve percent greater 

chance of suffering a stroke than women do, particularly if 

they are young [12]. Despite the extensive global research 

on stroke prevalence, mortality, and risk factors, there 

remains a limited understanding of the biochemical 

predictors that in�uence stroke severity, particularly 

serum calcium levels, in South Asian populations. Most 

existing studies have been conducted in Western 

countries, and regional variations in diet, genetics, and 

comorbidities may in�uence this association. 

This study aimed to determine the correlation between 

serum calcium levels and the severity of acute ischemic 

stroke in patients. 

M E T H O D S

Hemodynamically stable patients who could undergo 

serum calcium testing were included, while those with 

conditions such as thyroid or parathyroid disorders, SLE, 

CCF, chronic liver, renal, or lung diseases, neurological 

disorders, recent blood transfusions, or psychiatric 

illnesses were excluded. Verbal consent was obtained from 

all the participants. At the time of admission, demographic 

and clinical information were gathered, and ischemic 

stroke was diagnosed by a radiologist with more than �ve 

years' experience. The estimation of serum calcium was 

performed with the help of a 5 mL venous blood sample, and 

laboratory testing was carried out in a standard facility. The 

SPSS version 23.0 was used to analyze the data, and 

quantitative variables (age, calcium, lipid pro�le) were 

analyzed as the mean and SD, whereas the qualitative 

variables (gender, hypertension, diabetes, smoking, 

anemia) were analyzed as frequencies and percentages. 

Pearson correlation was used to establish a relationship 

between serum calcium levels and stroke severity (NIHSS 

score), whereas Chi-square tests were used to determine 

the relationship between categorical variables. The p-

value was taken to be statistically signi�cant when it was 

less than 0.05. 

R E S U L T S

The age of the patients ranged from 38 to 60 years, with a 

mean age of 51.14 ± 4.49 years. The mean age of the 138 

patients was 38 years old, while the highest age was 60 

years old. In our study, the average age was 51.14 years, with 

an SD of ± 4.49. In the present investigation, the average 

length of symptoms, height, weight, cholesterol, 

triglyceride, bad cholesterol (LDL), good cholesterol (HDL), 

SBP, DBP, calcium, and hemoglobin were 22 ± 7.21 hours, 161 

± 6.78 centimeters, 85.2 ± 8.54 kilograms, respectively 

(Table 1).

The analytical study was carried out as a cross-sectional 

study at the Neurology Department of Civil Hospital 

Karachi during the period of six months, that is, between 14 

January and 14 July 2019, following the permission granted 

by the College of Physicians and Surgeons, Pakistan, and 

the local ethical review committee. The non-probability 

consecutive sampling was used to enroll 138 patients; the 

size of the sample was calculated based on the Pearson 

correlation coe�cient (r = -0.3), 95% power, and 5% level of 

signi�cance. The patients of the study were newly 

diagnosed patients who had their �rst stroke, of a non-

contrast CT scan with the time frame not exceeding 24 

hours after their symptoms began, aged between 30 and 60 

years, and of either gender, and presenting with a clinical 

p r e s e n t a t i o n  o f  f o c a l  n e u r o l o g i c a l  d e � c i t s . 

Table 1: Baseline Characteristics of Study Participants (n=138)
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Variables Mean ± SD Min-Max

Age (Years)

Duration of Symptoms (Hours)

Height (cm)

Weight (Kg)

Cholesterol (mg/dl)

Triglycerides (mg/dl)

LDL (mg/dl)

HDL (mg/dl)

SBP (mmHg)

DBP (mmHg)

Calcium (mg/dl)

Hemoglobin (mg/dl)

51.14 ± 4.49

22 ± 7.21

161 ± 6.78

85.2 ± 8.54

196.7 ± 12.88

144.7 ± 10.43

123.8 ± 9.06

41.61 ± 4.03

141 ± 9.81

92 ± 7.22

10.71 ± 1.32

11.57 ± 2.88

38-60

12-42

148-168

68-115

180-225

130-168

110-140

34-47

138-178

78-105

9-12

9-13

 According to strati�cation for the calcium quartile based 

on acute stroke severity, individuals in calcium quartile 1 

reported moderate, mild, moderate-severe, and severe 
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NIHS scores; accordingly, for 0 (0 percent), 14 (23.1%), 00 

(00%), and 14 (29.5%) of the patients. A p-value (r = 0.05) 

was 0.17. On the other hand, the NIHS scores for patients in 

the calcium quartile 2 were 07 (33.3%), 21 (51.2%), 00 (00%), 

and 07 (14.6%), respectively. The p-value (r = 0.14) was 0.00. 

Additionally, among patients in the calcium quartile 3, 14 

(66.7%), 06 (14.6%), 14 (50%), and 20 (41.6%) had moderate, 

mild, moderately-severe, and serious NIHS scores, 

respectively. 0.95 (r = 0.00) was the p-value. Lastly, the 

NIHS scores for those in the calcium quartile 4 were 0 (0%), 

00 (00%), 14 (50%), and 07 (14.6%), respectively. These 

individuals had moderate, mild, moderate-severe, and 

severe scores. 0.01 was the 0-value (r = 0.08) (Table 2).

Table 2: Distribution of Acute Ischemic Stroke Severity Across Different Age Groups (n=138)

D I S C U S S I O N

Stroke is a medical condition marked by rapidly increasing 

symptoms and/or evidence of focal decline in neurological 

function, sometimes worldwide (for individuals in coma), 

persisting over twenty-four hours or resulting in death from 

a cause that isn't of arterial origin [13-15]. Among the most 

prevalent and fatal conditions are cerebrovascular 

diseases, which also include cerebral malformations, 

including intracranial aneurysms and cerebrovascular 

defects, as well as ischemic and hemorrhaging strokes [16, 

17]. Both the total number of predicted scores and the 

frequency of cerebrovascular illness rise with advancing 

age. Low haemoglobin levels, tobacco usage, high blood 

pressure, and diabetes are major contributors to risk. It is 

also recognized that there is an association with more 

recent risk factors such as uric acid, C-reactive protein (hs-

CRP), homocysteine, and more. The levels of calcium and 

albumin are two of the more recent ones. An important part 

of the biochemical pathways leading to ischemic neuronal 
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Age (Years)
Stress

Acute Ischemic Stroke
Total

Correlation Coeff
(p-Value)Mild Moderate Moderate-Severe

30-45

46-60

Total

10 (47.6%)

11 (52.4%)

21 (100%)

14 (34.1%)

27 (65.9%)

41 (100%)

15 (53.6%)

13 (46.4%)

28 (100%)

22 (45.8%)

26 (54.2%)

48 (100%)

61 (44.2%)

77 (55.8%)

138 (100%)

0.496 (<0.0001)

0.485 (<0.0001)

–

Strati�cation by comorbidities revealed distinct associations with stroke severity. 

Hypertension and dyslipidemia showed statistically signi�cant associations with higher NIHSS scores (p<0.0001 for both). 

For instance, over 90% of patients with mild stroke had hypertension, underscoring its role as a major risk factor. In contrast, 

the presence of Type 2 Diabetes Mellitus, smoking status, or anemia did not show a signi�cant association with initial stroke 

severity in this cohort (p>0.05) (Table 3). 

Table 2: Ischemic Stroke Severity with Hypertension, Diabetes Mellitus Type-II, Dyslipidemia, Smoking, and Anemia Status (n=138)

Variables
Stress

Acute Ischemic Stroke
Total

Correlation Coeff
(p-Value)Mild Moderate Moderate-Severe

21 (75%)

07 (25%)

28 (100%)

11 (39.30%)

17 (60.70%)

28 (100%)

13 (46.4%)

15 (53.6%)

28 (100%)

07 (25%)

21 (75%)

28 (100%)

06 (21.4%)

22 (78.6%)

28 (100%)

Yes

No

Total

Yes

No

Total

Yes

No

Total

Yes

No

Total

Yes

No

Total

Hypertension

Diabetes Mellitus Type II Status

Dyslipidemia

Smoking Status

Anemia Status

19 (90.5%)

02 (9.5%)

21 (100%)

07 (33.1%)

14 (66.7%)

21 (100%)

10 (47.6%)

11 (52.4%)

21 (100%)

07 (33.3%)

14 (66.7%)

21 (100%)

04 (19%)

17 (81%)

21 (100%)

28 (68.3%)

13 (31.7%)

41 (100%)

14 (34.10%)

27 (65.90%)

41 (100%)

17 (41.5%)

24 (58.5%)

41 (100%)

21 (51.2%)

20 (48.8%)

41 (100%)

10 (24.4%)

31 (75.6%)

41 (100%)

33 (38.8%)

15 (31.2%)

48 (100%)

24 (50%)

24 (50%)

48 (100%)

21 (43.8%)

27 (56.2%)

48 (100%)

21 (43.8%)

27 (56.2%)

48 (100%)

10 (20.8%)

38 (79.2%)

48 (100%)

101 (73.2%)

37 (26.8%)

138 (100%)

56 (40.60%)

82 (59.40%)

138 (100%)

61 (44.2%)

77 (55.8%)

138 (100%)

56 (40.6%)

82 (59.4%)

138 (100%)

30 (21.7%)

108 (78.3%)

138 (100%)

0.39 (<0.0001)

0.02 (0.18)

�

0.485 (<0.0001)

0.031(0.81)

�

0.49 (<0.0001)

0.32 (0.05)

�

0.37 (<0.001)

-0.0036 (0.92)

�

-0.0036 (0.92)

-0.004 (0.91)

�
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death and injury is played by serum calcium levels [18]. 

There were 138 individuals with an ischemic stroke 

diagnosis. In our study, the mean age was 51.14 ± 4.49 years, 

and the mean calcium level was 10.71 ± 1.32 mg/dl. There 

were forty-seven (33.3%) male and ninety-two (66.7%) male 

and female. Comparing people in lower calcium quartiles 

(Q1, Q2) with the people in higher calcium quartiles (Q3, Q4), 

Gupta et al. found that people in higher calcium quartiles 

(Q3, Q4) had much fewer severe strokes over the 24-48-

hour period [9]. In particular, no less than 72.73 percent of 

the patients in Q3 and 42.86 percent of the patients in Q4 

scored below the mild range of the NIH scale compared to 

7.69 percent of patients in the Q2 range and 0 percent of 

patients in the Q1 range. Ca signi�cantly correlated with 

NIHSS, BI, and IS (all patients) and BI, which was reported in 

solitary and lacunar strokes in all patients and both NIHSS 

(admission) and BI in lobar, anterior circulation, and 

bilateral cerebrovascular accidents [19]. CCa was closely 

related to IS and BI in all individuals, including those with 

anterior circulatory ischemic attacks. BI and NIHSS 

(admission) had a signi�cant correlation with IS. High Ca 

(and CCa in part groups) is related to better survival and 

recovery after AIS (except in posterior circulatory strokes) 

and low IS with high Ca and CCa. A previous study on how 

blood calcium was measured within a period of 78 hours 

after the stroke had been experienced was tested, and the 

National Institute of Health Stroke score was used to 

estimate the extent of a stroke at the same time. Sixty-

seven (48.5%) and 71 (51.4%) men out of 138 were cases. The 

mean age was thirty-four to one hundred years, with a 

mean of 61.1 ±11.93. Mean National Institute of Health Stroke 

17.7/ + 7.73/ 2-35. The serum calcium of each patient was 

noted and corrected by the quantity of albumin in the 

patient. The concentration of calcium in the serum was 

8.82 + 0.7 mg/dl (mean: 6.84, 10.48). In order to get further 

information on blood calcium and the National Institute of 

Health Stroke score, a bivariate correlation was performed 

[20]. The results of our research, nevertheless, suggest 

that in stroke patients with acute stroke, lower Ca levels 

may be associated with more acute stroke symptoms at 

admission. Moreover, the quartile-based strati�cation of 

serum calcium, although convenient in pointing out trends, 

might simplify the nature of the relationship between 

calcium levels and the severity of strokes, which is 

continuous in nature. This also implies that the cut-off 

values that are determined are also speci�c to our study 

population and cannot be generalized directly.
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In conclusion, the researchers have shown that there is a 

high level of correlation between the level of serum calcium 

and the severity of acute ischemic stroke. The more 

calcium in the patients, the more severe the stroke was; 

this means that serum calcium could be an independent 

predictor of stroke severity and functional outcome. These 

results indicate that the amount of calcium may be a 

possible prognostic factor in the treatment of acute 

ischemic stroke.
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Insomnia and depression frequently co-occur, forming a 

complex, bidirectional relationship that presents a major 

challenge in therapeutic settings, particularly among 

emerging adults. While insomnia is traditionally regarded 

as a secondary symptom of major depressive disorder, 

mounting evidence suggests that sleep disturbance is not 

merely a consequence but an active driver of depressive 

symptoms [1, 2]. Neurophysiological research has shown 

that fragmented sleep, altered REM patterns, and 

shortened slow-wave sleep can impair emotion regulation, 

increase negative cognitive bias, and elevate vulnerability 

to mood disorders [3]. Clinically, this means that treating 

insomnia may not only alleviate sleep complaints but also 

signi�cantly reduce the severity and recurrence of 

depressive episodes [4]. This transdiagnostic relationship 

is especially pronounced in university students, who 

exhibit disproportionately high rates of both sleep 

problems and mood disorders compared to the general 

population [5, 6]. Academic stress, irregular schedules, 

social demands, and pervasive digital media use contribute 

to circadian misalignment and delayed sleep onset [7]. 

Students often normalize poor sleep patterns, such as 

inconsistent bedtimes and excessive pre-sleep screen 

exposure, which not only degrade sleep quality but also 

I N T R O D U C T I O N

1* 2Manahl Imran  and Irzah Farooq  

Sleep disturbance is a core transdiagnostic factor in mental health, intricately linked to the 

onset and maintenance of depression. Objectives: To identify the underlying clinical 

dimensions of sleep disturbance in university students and explore their behavioral and 

cognitive predictors. Methods: This cross-sectional study of 151 students from the University of 

the Punjab was conducted using a comprehensive sleep questionnaire. Data were analyzed 

using exploratory factor analysis to identify latent constructs of sleep disturbance, with group 

differences examined via Mann-Whitney U and Kruskal-Wallis tests. Regression analyses 

identi�ed key behavioral and cognitive predictors of adverse sleep outcomes. Results: Factor 

analysis revealed eight distinct clinical dimensions of sleep disturbance: Daytime Impairment, 

Clinical Sleep Disorders, Perceived Sleep Quality, Sleep Hygiene, Sleep Fragmentation, Pre-

sleep Stimulation, Nocturnal Hyperarousal, and Autonomic Symptoms. Clinically signi�cant 

group differences emerged: females reported greater daytime functional impairment 

(p=0.009), while males endorsed poorer perceived sleep quality (p=0.027). Lower family income 

was uniquely associated with increased sleep fragmentation (p=0.034). Critically, regression 

models identi�ed pre-bed screen use as a signi�cant predictor of reduced total sleep duration 

(p=0.007) and nocturnal cognitive hyperarousal (worry) as a predictor of prolonged sleep onset 

latency (p=0.036). Conclusions: Sleep disturbances in university students comprise multiple, 

co-occurring dimensions rather than a single de�cit. Personalized strategies combining 

stimulus control and cognitive techniques can directly address the core drivers of sleep 

dysfunction in this population.

A R T I C L E I N F O A B S T R A C T

¹Department of Statistical Science, University of the Punjab, Lahore, Pakistan

²Department of Public Health, University of the Punjab, Lahore, Pakistan

How to Cite: 
Imran, M., & Farooq, I. (2025). Beyond Sleep Hygiene: 

A Multidimensional Clinical Pro�le for Precision CBT-I 

in Distressed University Students: Multidimensional 

Sleep Disturbance in University Students. THE 

T H E R A P I ST  ( J o u r n a l  o f  T h e r a p i e s  & A m p ; 

Rehabilitation Sciences), 6(3), 13-18. https://doi.org/ 

10.54393/tt.v6i3.282

Keywords: 

Sleep Dysfunction, Cognitive-Behavioral Therapy for 

I n s o m n i a ,  N o c t u r n a l  H y p e r a ro u s a l ,  D i g i t a l 

Stimulation, Therapeutic Assessment

*Corresponding Author: 

Manahl Imran 

Department of Statistical Science, University of the 

Punjab, Lahore, Pakistan

muhammadimranminahilimran@gmail.com

thReceived Date: 28  July, 2025
thRevised Date: 12  September, 2025

thAcceptance Date: 17  September, 2025
thPublished Date: 30  September, 2025

Original Article

Beyond Sleep Hygiene: A Multidimensional Clinical Prole for Precision CBT-I in
Distressed University Students

JAN - JUN 2020
3

JOURNAL OF THERAPIES & REHABILITATION SCIENCES
THE THERAPIST

https://thetherapist.com.pk/index.php/tt

Volume 6, Issue 3 (July - September 2025)
ISSN (E): 2790-7406, (P): 2790-7414



14
THE THERAPIST VOL. 6 Issue 3 July-Sep 2025Copyright © 2025. THE THERAPIST, Published by Crosslinks International Publishers LLC, USA

This work is licensed under a Creative Commons Attribution 4.0 International License.

reinforce nocturnal cognitive arousal and emotional 

reactivity [8]. These risk factors interact to form a vicious 

cycle in which disturbed sleep heightens emotional 

dysregulation, thereby perpetuating the onset and 

maintenance of depressive symptoms. Despite the clinical 

signi�cance of these patterns,  most diagnostic 

frameworks and therapeutic formulations still treat sleep 

disturbance as a unitary phenomenon—typically labeled as 

"insomnia."  This reductionist view overlooks the 

multidimensional nature of sleep dysfunction. For 

example, two individuals may both report “trouble 

sleeping,” but one may suffer from sleep fragmentation due 

to physiological arousal, while the other may experience 

prolonged sleep latency driven by bedtime worry and 

screen use. Each of these patterns has a distinct etiology, 

clinical implications, and treatment pathways [9]. Previous 

literature has proposed several mechanistic contributors 

to student sleep dysfunction, including hyperarousal, 

maladaptive sleep hygiene, environmental disruptions, and 

autonomic dysregulation [10]. However, few studies have 

systematically categorized these elements into clinically 

meaningful dimensions within a student population. For 

therapists, this lack of nuance can hinder accurate 

assessment and reduce the e�cacy of treatment planning, 

especially when using interventions such as Cognitive-

Behavioral Therapy for Insomnia (CBT-I), which require 

precise targeting of maladaptive behaviors and cognitions. 

To address this gap, the present study aims to pro�le the 

multidimensional landscape of sleep disturbance in 

university students through factor analytic techniques. 

Using data from a comprehensive sleep questionnaire 

administered to students at the University of the Punjab, 

we seek to uncover latent structures underlying sleep 

complaints such as nocturnal hyperarousal, daytime 

impairment, and poor sleep hygiene and to explore their 

demographic and behavioral correlates. By clarifying these 

subtypes, this study provides clinicians with an empirically 

grounded framework to guide therapeutic assessment and 

intervention. Ultimately, we advocate for a shift away from 

generic sleep hygiene advice toward personalized, 

mechanism-speci�c treatment strategies for student 

populations at risk for depression.

This study aimed to identify the underlying clinical 

dimensions of sleep disturbance in university students and 

explore their behavioral and cognitive predictors

M E T H O D S

years who provided informed consent, while exclusion 

criteria included students with diagnosed psychiatric 

disorders, current shift workers, or those on chronic sleep 

medications. A simple random sampling technique was 

employed, using a computer-based random number 

generator to select participants from the o�cial university 

student registry, ensuring each student had an equal 

probability of being selected. This design is appropriate for 

identifying relationships between variables at a single 

point in time, but it cannot be used to infer causal 

relationships. The sample size of 151 was deemed 

appropriate for Exploratory Factor Analysis (EFA). 

According to guidelines [11] a sample of 150 is considered 

"good" for factor analysis when communalities are high and 

factor loadings are strong, conditions which were met in 

our study with several high-loading items (>0.70). 

Furthermore, our sample exceeds the recommended 

minimum subject-to-item ratio of 5:1 for EFA. Data were 

collected via a structured, 34-item questionnaire 

administered through face-to-face interactions, covering 

demographic and lifestyle factors, sleep habits, and 

psychological states. The questionnaire was pretested on a 

small pilot sample (n=15) to ensure clarity and relevance. Its 

internal consistency reliability was con�rmed to be 

acceptable, with a Cronbach's alpha of 0.70 [12]. All 

participants provided written informed consent, and 

ethical guidelines for con�dentiality were strictly followed 

in accordance with the institutional review board approval. 

The analysis employed a multi-faceted strategy: an 

Exploratory Factor Analysis (EFA) using Principal 

Component Analysis with Varimax rotation was �rst 

conducted to identify the underlying dimensions of sleep 

disturbance. The criteria for item retention included a 

primary factor loading of >0.4 and the item loading more 

strongly on its primary factor than on any other by a 

difference of at least 0.2. The normality of the data for the 

derived sleep dimension scores was assessed using the 

Shapiro-Wilk test and visual inspection of Q-Q plots, which 

indicated a signi�cant departure from normality (p<0.05). 

Therefore, non-parametric tests (Mann-Whitney and 

Kruskal-Wallis) were used to compare these sleep 

dimensions across demographic groups to quantify the 

impact of key modi�able behaviors, speci�cally pre-bed 

screen use and self-reported nighttime stress, on critical 

sleep outcomes, including total sleep duration and sleep 

onset latency. All statistical analyses were performed using 

SPSS version 26.0, with statistical signi�cance set at 

p<0.05. 

R E S U L T S

The near-universal prevalence of pre-sleep screen use 

(88.1%) and alarming rates of daily self-medication (90.7%) 

point to a cohort relying on maladaptive coping strategies, 

This quantitative, cross-sectional study was conducted 

from March 2025 to June 2025 and investigated the 

associations between sleep patterns and depressive 

symptoms among a randomly selected sample of 151 

students from the University of Punjab. Inclusion criteria 

included enrolled undergraduate students aged 18–25 
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while high rates of nocturnal worr y (43.0%) and 

unrefreshing sleep (42.4%) suggest signi�cant underlying 

anxiety and non-restorative sleep. These �ndings 

collectively sketch a clinical picture where poor sleep 

hygiene exacerbates cognitive arousal, which in turn 

perpetuates sleep insu�ciency and daytime impairment, 

creating a self-sustaining cycle that warrants targeted 

therapeutic intervention (Table 1). 

Table 1: Participant Characteristics and Key Sleep Behaviors 

(N=151)

Table 2: PCA Results Showing Eigenvalues, Variance Percentages, and Cumulative Variance for Each Component

Imran M and Farooq I
Multidimensional Sleep Disturbance in University Students

DOI: https://doi.org/10.54393/tt.v6i3.282

Characteristics N (%)

133 (88.1%)

76 (50.3%)

128 (84.8%)

91 (60.3)

77 (51.0%)

100 (66.2%)

133 (88.1%)

137 (90.7%)

37 (24.5%)

64 (42.4%)

49 (32.4%)

Female

Age 18-20 years

Urban Residence

Family Income >60,000 PKR

Insu�cient Sleep (5-7 hours/night)

Prolonged Sleep Onset (>30 minutes)

Uses Screens in Bed

Engages in Daily Self-Medication

Has a Diagnosed Sleep Disorder

Wakes Up Feeling Unrefreshed

Often Feels Drowsy During the Day

Demographic Pro�le

Critical Sleep Behaviors and De�cits

Sleep Quality and Daytime Impact

65 (43.0%)

36 (23.8%)

38 (25.2%)

Worries and �nds it Hard to relax at Night

Experiences Restlessness During Sleep

Wakes Up During the Night

Clinical and Nocturnal Symptoms

The Principal Component Analysis (PCA) yielded an eight-

component solution based on the Kaiser criterion 

(eigenvalues > 1), which collectively accounted for 

**63.465% of the total variance** in the dataset. The scree 

plot criterion likely further supported the retention of 

these components, given the notable drop in eigenvalues 

after the eighth component (from 1.019 to 0.977). The initial 

solution indicated a dominant �rst component, explaining 

**18.499%** of the variance, which is common in 

psychological and social science data where a general 

factor often emerges. However, to achieve a simpler and 

more interpretable factor structure, a Varimax rotation was 

employed. This rotation successfully redistributed the 

variance more equitably across the components, as 

evidenced by the �rst rotated component now explaining 

**14.598%** and the second **10.317%**. This eight-factor 

structure demonstrates a robust and parsimonious 

representation of the underlying constructs, providing a 

solid foundation for subsequent interpretation and analysis 

(Table 2). 

Components
Initial Eigenvalues Extraction Sums of Squared Loadings Rotation Sums of Squared Loadings

Total % of Variance Cumulative % Total % of Variance Cumulative % Total % of Variance Cumulative %

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

3.700 (18.50%)

1.753 (8.76%)

1.422 (7.11%)

1.341 (6.70%)

1.252 (6.26%)

1.132 (5.66%)

1.075 (5.38%)

1.019 (5.10%)

0.977 (4.89%)

0.849 (4.24%)

0.829 (4.14%)

0.777 (3.88%)

0.667 (3.34%)

0.648 (3.24%)

0.572 (2.86%)

0.503 (2.51%)

0.443 (2.21%)

0.426 (2.13%)

0.377 (1.89%)

0.239 (1.20%)

18.50

8.76

7.11

6.70

6.26

5.66

5.38

5.10

4.89

4.24

4.14

3.88

3.34

3.24

2.86

2.51

2.21

2.13

1.89

1.20

18.50

27.26

34.37

41.07

47.33

52.99

58.37

63.47

68.35

72.60

76.74

80.62

83.96

87.20

90.06

92.58

94.79

96.92

98.80

100.00

18.50

8.76

7.11

6.70

6.26

5.66

5.38

5.10

18.50

27.26

34.37

41.07

47.33

52.99

58.37

63.47

2.920 (14.60%)

2.063 (10.32%)

1.465 (7.32%)

1.442 (7.21%)

1.309 (6.55%)

1.202 (6.01%)

1.169 (5.85%)

1.123 (5.62%)

14.60

10.32

7.32

7.21

6.55

6.01

5.85

5.62

14.60

24.92

32.24

39.45

45.99

52.00

57.85

63.47

3.700 (18.50%)

1.753 (8.76%)

1.422 (7.11%)

1.341 (6.70%)

1.252 (6.26%)

1.132 (5.66%)

1.075 (5.38%)

1.019 (5.10%)

— — — — — —

— — — — — —

— — — — — —

— — — — — —

— — — — — —

— — — — — —

— — — — — —

— — — — — —

— — — — — —

— — — — — —

— — — — — —

— — — — — —

The factor analysis elucidated eight distinct, clinically 

coherent dimensions of sleep disturbance, revealing that 

the sleep challenges in this student population are not 

monolithic but rather a con�uence of separate yet 

potentially interacting issues, including pronounced 

daytime functional de�cits, clinical conditions marked by 

medication use and stress, maladaptive behavioral 

patterns like pre-sleep screen use, and a core cognitive-
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emotional component of nocturnal hyperarousal, thereby 

providing a structured framework for targeted, multi-

component assessment and intervention. The exploratory 

factor analysis delineates eight distinct dimensions of 

sleep disturbance, which collectively explain a substantial 

63.47% of the variance in sleep pathology. The structure 

clearly differentiates daytime functional de�cits from key 

perpetuating mechanisms. The prominence of Nocturnal 

Hyperarousal (loading=0.85) and Pre-sleep Stimulation 

(loading=0.82) as standalone factors with high loadings 

highlights cognitive arousal and technology use as central, 

independent drivers of sleep pathology in this population. 

This empirical taxonomy provides a validated framework 

for clinicians to move beyond generic sleep assessment 

and instead tailor multi-component interventions, such as 

CBT-I, to target these speci�c, maladaptive domains (Table 

3). 

Table 3: Eight-Factor Structure of Sleep Disturbances in University Students (N=151)

Imran M and Farooq I
Multidimensional Sleep Disturbance in University Students

DOI: https://doi.org/10.54393/tt.v6i3.282

Factor 1:
Daytime Impairment

Factor 2: Clinical
Sleep Disorder

Factor 3: Perceived
Sleep Quality

Factor 4:
Sleep Hygiene

Factor 5: Sleep
Fragmentation

Factor 6: Pre-
sleep Stimulation

Factor 7: Nocturnal
Hyperarousal

Factor 8: Autonomic
Symptoms

Factor Items (Factor Loadings) De�ning Characteristics

- I feel unfresh and tired in the morning despite sleeping at
night (0.75) - I often feel drowsy and lazy all day (0.77) - I feel a

headache and neck pain in the morning (0.72)

- I use sleeping pills to get good sleep (0.68) - I have a
sleeping disorder (0.65) - My stress level seems high when

I lie down to rest at night (0.57)

- I feel refreshed when awaken (0.60) - I am satis�ed with
my sleep quality last week (0.51)

- I have a regular bedtime routine (0.67) - I use caffeine before
sleep (reverse-scored) (-0.74)

- After waking up during the night, I fall asleep slowly (-0.87) -

I have a sleep attack during the day (0.75)

- I use screen (smartphone, laptop, or television)
in bed (0.82)

- I worry and �nd it hard to relax (0.85)

- I sweat during the night (0.85)

Daytime functional de�cits; fatigue, drowsiness, and
physical discomfort affecting daily performance

Clinical conditions marked by medication use and stress;
diagnosed or self-perceived sleep disorders

Subjective evaluation of sleep quality; satisfaction and
feeling refreshed upon awakening

Behavioral sleep patterns; routines and substance use
affecting sleep quality

Interrupted sleep and daytime sleepiness; di�culties
maintaining continuous sleep

Pre-bedtime behaviors that stimulate cognitive or sensory
arousal; technology use before sleep

Cognitive-emotional arousal at night; anxiety and di�culty

relaxing before sleep

Physiological symptoms related to sleep disturbance;
autonomic nervous system activation

Factors were extracted using Principal Component 

Analysis with Varimax rotation. The eight-factor solution 

accounted for 63.47% of the total variance (Table 4). 

Furthermore, a signi�cant association was observed 

between socioeconomic status and sleep continuity. The 

Kruskal-Walli's test con�rmed that Sleep Fragmentation 

varied signi�cantly across different monthly family income 
χgroups ( ² = 8.669, *p* = .034), suggesting that �nancial 

standing is a salient factor in�uencing sleep maintenance, 

independent of other sleep parameters. These �ndings 

highlight distinct sleep challenges strati�ed by gender and 

socioeconomic factors within the studied population 

(Table 5). 

Table 4: Statistically Signi�cant Group Differences in Sleep 

Domains

Grouping
Variable

Sleep
Domain

Test Test
Statistic

*p*-
Value

Mean Rank/
Note

Females (78.80)
> Males (51.28)

Males (93.83) >
Females (73.00)

Signi�cant
difference

across income
groups

0.009

0.027

0.034

Mann-
Whitney U

Mann-
Whitney U

Kruskal-
Wallis H

Z=2.620

Z=2.209

χ²=8.669

Daytime
Impairment

Perceived
Sleep Quality

Sleep
Fragmentation

Gender

Gender

Monthly
Family

Income

The analysis revealed statistically signi�cant group 

differences in speci�c sleep domains. Regarding gender 

disparities, females reported signi�cantly greater Daytime 

Impairment than males (Mean Rank: 78.80 vs. 51.28; *p* = 

.009), indicating more pronounced di�culties with 

daytime functioning. Conversely, males demonstrated 

signi�cantly poorer Perceived Sleep Quality compared to 

females (Mean Rank: 93.83 vs. 73.00; *p* = .027), re�ecting 

greater subjective dissatisfaction with their sleep. 

Table 5: Multiple Linear Regression Model Predicting Typical 

Nightly Sleep Hours (N=151)

Predictor
Variables

B (Un-
standardized
Coe�cient)

SE 
(Standard

Error)

β
(Standardized

Coe�cient)

t-
Value

p-
Value

< .001

.694

12.18

0.39

—

0.03

0.61

0.12

7.45

0.05

(Constant)

Screen use
in bed

Pre-sleep
stress level

Age

Monthly
Family

Income

.016-2.44-0.200.10-0.24

.065-1.86-0.150.07-0.13

.453-0.75-0.060.24-0.18Gender

0.07 .4120.820.110.09
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This study presents a clinically actionable, eight-factor 

model of sleep disturbance in university students, 

deconstructing the monolithic concept of “insomnia” into 

distinct, co-occurring dimensions. Beyond description, 

this taxonomy provides prescriptive guidance for targeted 

interventions. Key modi�able factors—pre-sleep screen 

use and nocturnal cognitive hyperarousal emerged as core 

drivers of sleep insu�ciency, aligning with global insomnia 

models and highlighting the relevance of “revenge bedtime 

procrastination” in this population [13, 14]. Females 

reported greater daytime impairment, consistent with 

literature on fatigue and somatic distress, suggesting the 

need for behavioral activation and energy-pacing 

strategies [15]. Males reported poorer perceived sleep 

quality despite similar objective patterns, indicating 

potential cultural or normative biases in help-seeking [16]. 

Socioeconomic in�uences were also evident, with lower 

f a m i l y  i n c o m e  a s s o c i a t e d  w i t h  g r e a t e r  s l e e p 

fragmentation, underscoring environmental contributors 

such as crowded or noisy living conditions [17]. Importantly, 

these �ndings extend previous research by situating sleep 

pathology within the local Pakistani context, where high 

rates of pre-sleep screen use (88.1%) and self-medication 

(90.7%) re�ect culturally and technologically mediated 

coping patterns [18]. Compared with regional studies, the 

prevalence of maladaptive behaviors and nocturnal worry 

is elevated, emphasizing the urgent need for tailored 

interventions in South Asian university settings. Clinically, 

these results argue for a modular CBT-I approach: 

interventions targeting Pre-sleep Stimulation (screen use) 

via stimulus control and digital sunset strategies, and 

Nocturnal Hyperarousal via scheduled worry time or 

imagery rehearsal, can directly address the most 

in�uential mechanisms [19, 20]. Other factors, such as 

Sleep Fragmentation or Autonomic Symptoms, may 

require relaxation training or sleep consolidation 

strategies, highlighting the importance of personalized, 

multi-component therapy rather than generic sleep 

hygiene advice. This study's cross-sectional design limits 

causal conclusions between sleep dimensions and 

predictors. Self-reported data may be affected by recall 

and social desirability biases. Regression models showed 
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It is concluded that this study provides an empirically 

derived clinical map of sleep pathology in students. By 

identifying distinct dimensions and their key predictors, we 

equip therapists with the necessary tools to move from a 

one-size-�ts-all approach to precision care. Assessing 

these eight domains in initial clinical intake can rapidly 

identify a client's primary perpetuating mechanisms. 

Future research should focus on developing and testing 

brief, modular intervention protocols that target these 

speci�c dimensions, ultimately enhancing the e�cacy and 

e�ciency of sleep treatment for this vulnerable, high-risk 

popular. 

C O N C L U S I O N S

A u t h o r s C o n t r i b u t i o n

Conceptualization: MI

Methodology: MI

Formal analysis: MI

Writing review and editing: IF

R E F E R E N C E S

Hasan F, Tu YK, Yang CM, Gordon CJ, Wu D, Lee HC, et 

al. Comparative E�cacy of Digital Cognitive 

Behavioral Therapy for Insomnia: A Systematic 

Review and Network Meta-Analysis. Sleep Medicine 

Reviews.  2022 Feb; 61: 101567. doi: 10.1016/j.smrv.20 

21.101567.

Xie J, Li Y, Zhang Y, Vgontzas AN, Basta M, Chen B, et 

al. Sleep Duration and Metabolic Syndrome: An 

Updated Systematic Review and Meta-Analysis. 

Sleep Medicine Reviews.  2021 Oct; 59: 101451. doi: 

10.1016/j.smrv.2021.101451.

Freeman D, Sheaves B, Waite F, Harvey AG, Harrison 

PJ. Sleep Disturbance and Psychiatric Disorders. The 

Lancet Psychiatry.  2020 Jul; 7(7):628-37. doi: 10.1016 

/S2215-0366(20)30136-X.

Scott H, Biello SM, Woods HC. Social Media Use and 

Adolescent Sleep Patterns: Cross-Sectional 

[1]

[2]

[3]

[4]

Imran M and Farooq I
Multidimensional Sleep Disturbance in University Students

DOI: https://doi.org/10.54393/tt.v6i3.282

The multiple regression analysis con�rms that pre-bed screen 

use is a signi�cant, independent predictor of reduced sleep 

duration (β = -0.20, *p* = .016), even after controlling for gender, 

age, and income. Pre-sleep stress level showed a non-signi�cant 

trend toward predicting shorter sleep (β = -0.15, *p* = .065). The 

model indicates that screen-based stimulation is a more robust 

behavioral contributor to sleep insu�ciency in this student 

population than demographic factors or stress alone.

low explanatory power (R²=0.049 and 0.029), indicating that 

screen use and pre-sleep stress explain only a small part of 

sleep variability. Other factors, such as genetics, health 

conditions, or academic pressures, likely contribute. 

Future longitudinal or experimental studies are needed to 

clarify causality and temporal relationships.

D I S C U S S I O N



18
THE THERAPIST VOL. 6 Issue 3 July-Sep 2025Copyright © 2025. THE THERAPIST, Published by Crosslinks International Publishers LLC, USA

This work is licensed under a Creative Commons Attribution 4.0 International License.

Parameters in Patients With Bipolar Disorder. 

International Journal of Environmental Research and 

Public Health.  2023 Feb; 20(4): 3566. doi: 10.3390/ 

�erph20043566.

Abbott SM, Choi J, Wilson IV J, Zee PC. Melanopsin-

Dependent Phototransduction Is Impaired in Delayed 

Sleep-Wake Phase Disorder and Sighted Non-24-

Hour Sleep-Wake Rhythm Disorder. Sleep.  2021 Feb; 

44(2): zsaa184. doi: 10.1093/sleep/zsaa184.

de Zambotti M, Trinder J, Silvani A, Colrain IM, Baker 

FC. Dynamic Coupling Between the Central and 

Autonomic Nervous Systems During Sleep: A Review. 

Neuroscience & Biobehavioral Reviews.  2018 Jul; 90: 

84-103. doi: 10.1016/j.neubiorev.2018.03.027.

Baglioni C, Altena E, Bjorvatn B, Blom K, Bothelius K, 

Devoto A, et al. The European Academy for Cognitive 

Behavioural Therapy for Insomnia: An Initiative of the 

E u r o p e a n  I n s o m n i a  N e t w o r k  t o  P r o m o t e 

Implementation and Dissemination of Treatment. 

Journal of Sleep Research.  2020 Apr; 29(2): e12967. 

doi: 10.1111/jsr.12967.

Park KM, Kim KT, Lee DA, Cho YW. Rede�ning the Role 

of the Cerebellum in Restless Legs Syndrome. Sleep 

Medicine.  2023 Dec; 112: 256-61. doi: 10.1016/j.sleep. 

2023.10.030.

Bai W, Zhang J, Smith RD, Cheung T, Su Z, Ng CH, et al. 

Inter-Relationship Between Cognitive Performance 

and Depressive Symptoms and Their Association 

with Quality of Life in Older Adults: A Network Analysis 

Based on the 2017-2018 Wave of Chinese Longitudinal 

Healthy Longevity Survey (CLHLS). Journal of 

Affective Disorders.  2023 Jan; 320: 621-7. doi: 10.101 

6/j.jad.2022.09.159.

Hajjar ST. Statistical Analysis: Internal-Consistency 

Reliability and Construct Validity. International 

Journal of Quantitative and Qualitative Research 

Methods.  2018 Feb; 6(1): 27-38.

Maurer LF. The Mechanisms of Sleep Restriction 

T h e r a p y  fo r  I n s o m n i a  D i s o r d e r  ( D o c t o r a l 

Dissertation, University of Oxford).  2020. doi: 10.1186 

/ISRCTN10974094.

Findings from the UK Millennium Cohort Study. BMJ 

Open.  2019 Sep; 9(9): e031161. doi: 10.1136/bmjopen-

2019-031161.

Duncan MJ, Oftedal S, Rebar AL, Murawski B, Short 

CE, Rayward AT, et al. Patterns of Physical Activity, 

Sitting Time, and Sleep in Australian Adults: A Latent 

Class Analysis. Sleep Health.  2020 Dec; 6(6): 828-34. 

doi: 10.1016/j.sleh.2020.04.006.

Matko K, Berghöfer A, Jeitler M, Sedlmeier P, 

Bringmann HC. Who Bene�ts Most? Interactions 

between Personality Traits and Outcomes of Four 

Incremental Meditation and Yoga Treatments. 

Journal of Clinical Medicine 2022 Aug; 11(15):4553. 

doi: 10.3390/jcm11154553.

Xu N, Wu Q, Ma L, Yu B. Can Afternoon Napping 

Protect Against the Negative Effects of Short or Long 

Sleep Duration on Cognitive Function? A Prospective 

Study. Sleep Medicine.  2023 Feb; 102: 1-8. doi: 10.101 

6/j.sleep.2022.12.012.

Twenge JM, Hisler GC, Krizan Z. Associations 

Between Screen Time and Sleep Duration Are 

Primarily Driven by Portable Electronic Devices: 

Evidence from a Population-Based Study of US 

Children Ages 0-17. Sleep Medicine.  2019 Apr; 56: 211-

8. doi: 10.1016/j.sleep.2018.11.009.

Miola A, Alvarez-Villalobos NA, Ruiz-Hernandez FG, 

De Filippis E, Veldic M, Prieto ML, et al. Insulin 

Resistance in Bipolar Disorder: A Systematic Review 

of Illness Course and Clinical Correlates. Journal of 

Affective Disorders.  2023 Aug; 334: 1-1. doi: 10.1016/j. 

jad.2023.04.068.

Leong CW, Leow JW, Grunstein RR, Naismith SL, Teh 

JZ, D'Rozario AL, et al. A Systematic Scoping Review 

of the Effects of Central Nervous System Active 

Drugs on Sleep Spindles and Sleep-Dependent 

Memory Consolidation. Sleep Medicine Reviews.  

2022 Apr; 62: 101605. doi: 10.1016/j.smrv.2022.1016 

05.

Almojali AI, Almalki SA, Alothman AS, Masuadi EM, 

Alaqeel MK. The Prevalence and Association of 

Stress with Sleep Quality Among Medical Students. 

Journal of Epidemiology and Global Health.  2017 Jan; 

7(3): 169-74. doi: 10.1016/j.jegh.2017.04.005.

Sürücü L, Yıkılmaz İ, Maşlakçı A. Exploratory Factor 

Analysis (EFA) in Quantitative Researches and 

Practical Considerations. Gümüşhane Üniversitesi 

Sağlık Bilimleri Dergisi.  2022; 13(2): 947-65. doi: 

10.37989/gumussagbil.1183271.

Carmassi C, Cruz-Sanabria F, Gravina D, Violi M, 

Bonelli C, Dell'Oste V, et al. Exploratory Study on the 

Associations Between Lifetime Post-Traumatic 

Stress Spectrum, Sleep, and Circadian Rhythm 

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

Imran M and Farooq I
Multidimensional Sleep Disturbance in University Students

DOI: https://doi.org/10.54393/tt.v6i3.282



19
THE THERAPIST VOL. 6 Issue 3 July-Sep 2025 Copyright © 2025. THE THERAPIST, Published by Crosslinks International Publishers LLC, USA

This work is licensed under a Creative Commons Attribution 4.0 International License.

Ebrahimi Z et al.,
Pistoning versus Cervical ROM in Upper Trapezius MPS

DOI: https://doi.org/10.54393/tt.v6i3.283

Myofascial Pain Syndrome (MPS) refers to pain in skeletal 

muscles due to the formation of myofascial trigger points 

(MTPs). Despite frequently occurring in combination with 

other pain syndromes, MPS must be differentiated from 

in�ammatory disorders (e.g., polymyositis), neurologic 

disorders (e.g., radiculopathies), soft tissue disorders (e.g., 

bursitis and tendonitis), and other chronic pain syndromes 

like �bromyalgia. The key point for the differential 

diagnosis of MPS is the presence of MTPs in taut bands 

within the skeletal muscles [1, 2]. Epidemiological studies 

indicate that MPS involves men and women equally, with its 

prevalence varying from about 20-30% in general 

orthopedic clinics to 85-90% in pain clinics [3, 4]. 

Therapeutic interventions for MPS are generally divided 

into pharmacologic and non-pharmacologic interventions. 

Drugs commonly prescribed include nonsteroidal anti-

in�ammatory drugs (NSAIDs) [5, 6], muscle relaxants, 

benzodiazepines (e.g., clonazepam and diazepam), 

t r a m a d o l  [ 7 ] ,  a n d  l i d o c a i n e  p a tc h e s  [ 8 ] .  N o n -

pharmacological interventions encompass a wide variety 
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Myofascial Pain Syndrome is a prevalent musculoskeletal pain that is characterized by 

myofascial trigger points. Myofascial trigger points often occur in the upper trapezius. 

Objectives: To determine the comparison of the effects of the use of pistoning on the pain 

intensity, the presence of disability, and cervical range of motion in adults with upper trapezius 

myofascial pain syndrome compared to holding dry needling. Methods: It was quasi-

experimental study in which twenty-four participants were randomized in the pistoning dry 

needling group (twelve subjects) or the holding dry needling group (twelve subjects). The use of 

interventions was in three sessions weekly over a three weeks' continuous period. The outcome 

measures (prone to pain measured with the help of the Visual Analogue Scale, cervical range of 

motion assessed with the help of the goniometer, disability measured with the Disabilities of the 

Arm, Shoulder and Hand questionnaire) were compared at the baseline and one week after the 

last intervention. Results: The intensity of pain and disability related to the pain was reduced, 

and the range of motion of the cervix was higher in all directions: �exion, extension, lateral 

�exion, and rotation. Nonetheless, between-group analysis showed that there were not 

statistically signi�cant differences in the extent of improvement in any of the outcome 

measures which showed that the two techniques were equally effective. Conclusions: 

Pistoning and holding dry needling method are effective in pain reduction, cervical range of 

motion, and disability among upper trapezius myofascial pain syndrome patients.  
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of methods such as exercise therapies, manual therapies 

[9], electrotherapy modalities [10], postural and 

ergonomic modi�cations, as well as more invasive 

techniques like acupuncture, dry needling, and botulinum 

toxin injection. Myofascial Trigger Points (MTPs) are highly 

irritable spots within a tight band produced in skeletal 

muscles. These points are sensitive and painful during 

contraction, stretching, and stimulation and can cause 

sensory, motor, neurologic, and autonomic symptoms. 

MTPs are among the most important causes of both acute 

and chronic pain and may also be present in systemic, 

metabolic, and internal diseases, as well as traumas and 

joint degeneration. The pain induced by MTPs may persist 

even after treating the primary disorders. MTPs are 

characterized by local and referral pain, restriction in the 

range of motion, and muscle weakness due to pain [11]. Dry 

needling (DN) is a relatively novel therapeutic technique 

that has become very common among physical therapists 

in recent decades. It involves inserting a thin needle into a 

muscle, without any injection, to treat acute or chronic 

muscle pains, especially myofascial pain syndromes [12]. 

The underlying mechanism of DN is not completely 

understood, but several pathophysiologic effects have 

been attributed to it, including effects on taut bands, blood 

circulation, and central and peripheral neurophysiology 

[13]. UT is a typical location of MTPs. It helps to lift the upper 

limb and uplift the pectoral girdle. MTPs in UT are extremely 

common in shoulder pain patients; one study established 

that approximately 58% of participants with shoulder pain 

had active MTPs in their UT [14]. Local pain in the shoulder 

region or a referral to other, more distant regions may be 

caused by active MTPs in the UT [15]. Despite the 

widespread application of dry needling to upper trapezius 

myofascial trigger points, comparison of the methods of 

pistoning and holding has little evidence. 

This study aims to compare their effect on pain, range of 

motion of the cervical joints, and upper extremity activity 

so as to inform clinicians in choosing which approach is 

most effective.

M E T H O D S

This experimental study was a quasi-experimental study 

conducted at the Depar tment of Physiotherapy, 

Government Hospital, Qom, Iran. The total duration of the 

study was six months following the approval of the synopsis 

(July to December 2024). The sample size was calculated 

as 24 participants (12 in Group A and 12 in Group B) using 

Open Epi version 3. Although the minimum sample size 

derived from Visual Analogue Scale (VAS) scores of a 

related study was 18 (9 per group), it was increased to 24 to 

compensate for potential dropouts. Participants were 

recruited using a non-probability convenience sampling 

method via an opaque envelope method. Twenty-four 

subjects with a de�nite diagnosis of an active MTP in the UT 

muscle were recruited. The inclusion criteria were: age 

between 18 and 65 years; no sensitivity to needles; the 

presence of unprovoked pain for at least three months in 

the neck/shoulder girdle region; the presence of an MTP in 

one or more speci�c locations within the UT; and the 

presence of at least one active MTP in the UT muscle, 

identi�ed by palpating a taut band with a tender spot. 

Exclusion criteria included rheumatological  and 

neurological diseases (e.g., radiculopathies, cervical disk 

lesions); �bromyalgia or active infection; pregnancy; a 

history of neck or shoulder surgery; current use of 

acupuncture, steroidal analgesics, anti-in�ammatory 

drugs, or muscle relaxants; and progressive pain or an 

unwillingness to attend follow-up sessions. Participants 

were non-randomly allocated to either the pistoning or 

holding dry needling group based on their order of 

enrollment (alternate). Random allocation to either the 

pistoning or holding dry needling group was performed 

using opaque envelopes. After recording demographic 

data and obtaining written informed consent, participants 

were randomly allocated into one of two intervention 

groups. In the Holding Method DN group (n=12), the needle 

was retained for 10 minutes after insertion. In the Pitoning 

Method DN group (n=12), the needle was ejected 

immediately after insertion. Dry needling was administered 

three times per week for three consecutive weeks. A 0.3 × 

50-mm Huan-Qiu® acupuncture needle with a guiding tube 

was used. With the patient in a prone position, the therapist 

identi�ed the taut band and inserted the needle directly 

into the MTP. Patients were blinded to their group 

allocation. Outcomes were assessed at baseline and one 

week after the �nal treatment session. Pain intensity was 

measured using the Visual Analogue Scale (VAS), which 

ranges from 0 (no pain) to 10 (worst perceivable pain). 

Cervical Range of Motion (ROM) was assessed in three 

planes (sagittal, frontal, transverse) using a hand 

goniometer. Movements evaluated included �exion, 

extension, right and left lateral �exion, and right and left 

rotation. The disability level was evaluated using the 

Disabilities of the Arm, Shoulder and Hand (DASH) 

questionnaire, a 30-item reliable and valid tool where each 

item is scored from 1 (no symptom) to 5 (very severe 

symptom). Data were analyzed using SPSS version 20. Data 

normality was tested using the one-sample Kolmogorov-

Smirnov test and found to be normal. Parametric tests 

were used:  paired t-tests for  within-group and 

independent t-tests for between-group comparisons. A p-

value <0.05 was considered signi�cant. Written informed 

consent was obtained from all participants. Con�dentiality 

was maintained by replacing names with identi�cation 

numbers. Only the researcher and supervisor had access to 
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R E S U L T S

According to the results obtained, both methods 

signi�cantly improved main outcome measures (pain, 

disability, and cervical ROMs) in patients with active MTP in 

the UT muscle. However, between-group comparisons of 

data revealed no statistically signi�cant change between 

the two DN methods. These �ndings imply that there is no 

superiority of one technique over the other. In our study, 24 

individuals with active MTP of UT were randomly assigned 

to the pistoning (n=12) and holding (n=12) groups. Both 

groups were matched, and no between-group difference 

Table 1: Patients' Demographic Data

Pain intensity (VAS), disability level (DASH score), and 

cervical ROMs are compared between the two groups. 

Average values of outcomes were compared before and 

after the trial by Paired-Samples t-Test, and a p-value<0.05 

was considered as a statistically signi�cant change. 

Findings indicated considerable improvements in all the 

variables, following treatments (p-value) (Table 2).

Pistoning Dry Needle Holding Dry Needle p-ValueVariable

Age

Height

Weight

26.50 ± 4.14

169.41 ± 10.47

62.16 ± 11.59

24.08 ± 4.69

167.91±  9.38

66.25 ± 10.44

0.195

0.715

0.375

D I S C U S S I O N

The Independent-Samples t-Test was applied to compare the results of the pre-post difference of the outcome measures 

between the two groups. To also measure the extent of the differences, Cohen's d was used to estimate the effect sizes. The 

values of all between-groups comparisons were small to medium, with the range of d = 0.15 for disability (DASH score) and d = 

0.64 for pain intensity (VAS). No statistically signi�cant difference was found between the two groups. p-value >0.05. The 

result of this �nding indicates that the good effects of the two DN techniques were equal (Table 3).

Table 3: Between-Group Comparison of Pain, Disability, and Neck ROMs

The results of the current research proved that not only the 

holding but also the pistoning technique of dry needling 

(DN) was effective in relieving pain, cervical range of 

motion (ROM), and functional status of the upper extremity 

evaluated using the DASH questionnaire. These �ndings 

are corroborated by Navarro et al. who have found DN as 

effective as local lidocaine injection in reducing pain [16] in 

upper trapezius myofascial trigger points (MTPs), and by 

Jimbo et al. who have found DN to be as effective as local 

lidocaine injection in reducing pain [17]. Nonetheless, the 

Table 2: Within-Group Comparisons of Pain Intensity (VAS Score), Disability Level (DASH Score), and Neck ROMs

Variables
Pre-interventions Post-interventions p-Value

Holding Dry Needle

Pre-interventions Post-interventions p-Value

Pistoning Dry Needle

Pain Intensity (VAS)

Disability Level (DASH Score)

Flexion

Extension

Ipsilateral Lateral Flexion

Contralateral Lateral Flexion

Ipsilateral Rotation

Contralateral Rotation

5.75 ± 1.35

86.41 ± 19.95

41.66 ± 11.77

51.16 ± 9.07

43.16 ± 9.17

43.58 ± 7.46

60.58 ± 5.68

61.16 ± 5.65

2.83 ± 1.80

60.91 ± 19.95

49.66 ± 12.76

61.33 ± 9.05

47.16 ± 8.18

48.50 ± 8.14

64.75 ± 6.18

65.25 ± 6.48

<0.001

0.001

<0.001

<0.001

<0.001

0.001

<0.001

0.001

6.08 ± 1.56

87.25 ± 26.99

46.41 ± 13.14

51.41 ± 13.99

42.16 ± 5.40

45.75 ± 5.64

64.58  ± 5.82

64.25 ± 0.89

2.16 ± 0.93

64.25 ± 33.65

56.08 ± 10.61

62.66 ± 11.97

48.91 ± 5.43

50.91 ± 7.45

69.16 ± 6.26

69.66 ± 0.46

<0.001

<0.001

0.002

<0.001

<0.001

<0.001

0.001

<0.001

Pistoning Dry Needle (Pre-Post Change)
(Mean ± SD)

Holding Dry Needle (Pre-Post Change)
 (Mean ± SD)

p-
ValueVariables

Cohen's d (Effect
Size)

VAS

DASH score

Flexion

Extension

Ipsilateral Lateral Flexion

Contralateral Lateral Flexion

Ipsilateral Rotation

Contralateral Rotation

2.91 ± 1.50

25.50 ± 19.75

8.00 ± 5.49

10.16 ± 3.88

4.00 ± 2.73

4.91 ± 4.03

4.16 ± 2.51

4.08 ± 3.28

3.91 ± 1.62

23.00 ± 13.54

9.66 ± 8.46

11.25 ± 7.60

6.75 ± 4.30

5.16 ± 3.01

4.58 ± 3.34

5.41 ± 2.57

0.132

0.721

0.573

0.665

0.075

0.865

0.733

0.281

0.64 (Medium)

0.15 (Small)

0.23 (Small)

0.18 (Small)

0.76 (Medium)

0.07 (Small)

0.14 (Small)

0.0
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the data, which were stored on secured, password-

protected computers. Participants retained the right to 

discontinue the study at any stage, and no �nancial 

bene�ts were provided for participation.

was obser ved at baseline of the trial  regarding 

demographic data (age, height, and weight) (Table 1).
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two intervention groups did not show any statistically 

signi�cant difference, which means that the level of their 

e�cacy is the same. As far as we know, the study is the �rst 

to directly compare these two particular methods of DN to 

the treatment of upper trapezius MTPs. The signi�cant 

reduction in pain intensity achieved by both techniques 

suggests that the therapeutic effect of DN may be 

attributable more to the fact of needle insertion itself than 

to the duration the needle is retained. This interpretation is 

supported by previous studies which concluded that post-

needling pain relief is probably due to the process of 

insertion [18]. Literature proposes several mechanisms for 

this effect. DN can induce a local stretch in the muscle, 

relaxing the tight muscle �bers. Furthermore, it is believed 

to help eliminate noxious biochemical substances by 

enhancing local blood �ow, as demonstrated by Cagnie et 

al. who showed a signi�cant increase in local blood �ow and 

oxygen saturation in the upper trapezius following DN [19]. 

The results also showed that both DN techniques induced a 

signi�cant increase in cervical ROM across all planes of 

motion, with no signi�cant difference between groups. 

This �nding aligns with previous studies by Jimbo et al. and 

Gerber et al. which demonstrated that DN effectively 

restores motion in the upper trapezius by deactivating 

MTPs that cause pain during muscle contraction and 

stretching [17, 20]. Finally, both groups showed signi�cant 

improvement in functional ability, as measured by the 

DASH score. DASH questionnaire evaluates the capacity of 

a patient to conduct daily activities and rates symptoms 

like pain and stiffness [21], the improvements in primary 

outcomes would logically lead to a better score. This 

correlation is supported by Aksan et al. who found a 

relationship between DASH scores and the prevalence of 

MTPs in the upper trapezius [22].

All authors have read and agreed to the published version of 

the manuscript.

Both pistoning and holding dry needling techniques are 

effective in reducing pain, improving cervical range of 

motion, and decreasing disability in patients with upper 

trapezius myofascial trigger points. No signi�cant 

difference was observed between the two methods, 

indicating that clinicians can choose either technique 

based on patient preference and clinical feasibility.
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Aging is a complex and inevitable biological process, 

though its progression can be moderated with appropriate 

care to achieve a long, healthy life. The older adult 

population is growing signi�cantly in modern societies, 

making evidence-based understanding of their issues 

crucial for planning and decision-making [1]. The 

demographic shift is substantial; the global population 

over 60 years is projected to rise from 11% in 2000 to 22% by 

2050, with the most rapid increases occurring in low-to 

middle-income countries [2]. Iran exempli�es this trend, 

where the population is currently young but is expected to 

see 33% of its citizens over the age of 65 by 2050, posing a 

considerable future societal burden [3]. The aging process 

is accompanied by various physiological alterations, 

including changes to cognitive function and postural 

control systems. The e�cacy of the visual, vestibular, and 

somatosensory systems, which are integral to balance, 

diminishes with age [4]. A higher likelihood of falling, which 
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Due to the fast aging of the world's population, physiological alterations associated with age that 

impair postural control and boost the risk of falls are becoming more common. Falls are a major 

public health concern among the elderly, and knee osteoarthritis (OA). Objectives: To 

investigate the short-term effects of a multi-muscle lower limb stretching regimen on the 

balance performance of older adults with knee OA. Methods: Twenty-nine individuals with OA, 

aged 60 to 75 years, participated in a quasi-experimental study. Participants were divided into 

two groups: a control group (n=15) that performed placebo stretches and an intervention group 

(n=14) that underwent static stretching for �ve minutes each, targeting the hamstring, tensor 

fascia latae, and calf muscles. The Fullerton Advanced Balance (FAB) scale, the Timed Up and Go 

(TUG) test, the Functional Reach (FR) test, and knee range of motion (ROM) were used to assess 

mobility and balance outcomes both before and after the intervention. Results: Reduced FAB 

and FR scores and longer TUG times after stretching were indicative of a statistically signi�cant 

loss in dynamic balance in the intervention group. The control population, on the other hand, 

showed no discernible changes in any of the balance metrics. The intervention group's knee 

range of motion improved somewhat, but this difference was not statistically signi�cant. 

Conclusions: A single session of prolonged static stretching of lower limb muscles can acutely 

impair dynamic balance in older adults with knee OA. Immediate rest following such exercises is 

recommended to reduce the potential risk of falls in this vulnerable population.
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is de�ned as an abrupt, unintentional change in position 

that results in a descent, is a crucial effect of these 

changes [5].  With over one-third of adults over 65 

experiencing a fall each year, falls are a serious health 

problem and the sixth highest cause of death among the 

elderly in the US [6].  Environmental risks, problems with 

gait and balance, and functional de�ciencies in the 

integration of sensory and motor information required for 

postural control are some of the multifactorial causes [7].  

For older adults, maintaining an upright posture and 

controlling the body's center of mass within its base of 

support, known as balance, becomes increasingly di�cult 

[8]. Age-related reductions in neural and muscle �bers 

further contribute to instability, jeopardizing simple daily 

activities [9]. Stretching the muscles of the lower 

extremity is a common intervention aimed at improving 

joint range of motion and balance. However, its acute 

effects on dynamic balance, the ability to maintain postural 

stability during movement, can be paradoxical. Prolonged 

static stretching may temporarily reduce muscle stiffness 

and alter proprioceptive feedback, leading to delayed 

neuromuscular responses and decreased balance control. 

A study by Min-Jung-Han et al. found that �ve minutes of 

plantar �exor stretching signi�cantly increased postural 

sway in the elderly, indicating a temporary impairment in 

static balance [10]. These �ndings suggest that stretching 

may also in�uence dynamic balance by affecting 

coordinated movement and reaction time during mobility 

tasks such as walking or standing transitions. Studies 

consistently report increased postural sway and a higher 

risk of instability in this population [11]. These challenges 

are often exacerbated by comorbid conditions such as 

knee osteoarthritis (OA), a degenerative joint disease 

prevalent in approximately 10% of men and 18% of women 

over 60. Knee OA is characterized by pain, stiffness, and 

reduced range of motion, and individuals with this 

condition demonstrate greater impairments in both static 

and dynamic balance compared to their healthy peers [12]. 

Given that daily exercise regimens for older adults 

frequently include stretching, it is vital to understand its 

immediate impact on balance, particularly in a fragile 

population already at risk due to conditions like knee OA. 

This study aims to examine the short-term effects of a 

multi-muscle lower limb stretching regimen on the balance 

performance of older adults with knee OA.

M E T H O D S

This research was designed as a quasi-experimental study, 

aimed at evaluating the effects of lower limb stretching 

exercises on balance and knee range of motion (ROM) in 

older adults with knee osteoarthritis. The trial was 

conducted at a center for community-dwelling older adults, 

located within a private clinic in Ghaemshahr, Iran, for six 

months following o�cial approval of the research synopsis 

(July to December 2024). The sample size was calculated a 

priori using Open Epi version 3.3 for comparing two 

independent means. The calculation was based on the 

Fullerton Advanced Balance (FAB) scale as the primary 

outcome. The expected mean ±SD scores were 10.8 ± 2.0 

for the control group and 8.8 ± 2.0 for the intervention 

group, derived from a pilot study conducted by the authors 

(unpublished data). This represented an expected mean 

difference of 2.0 points. Using a two-sided signi�cance 

level (α) of 0.05, a power (1-β) of 80%, and an allocation ratio 

of 1, the formula for the sample size per group was: n per 

group = (2 * (Zα/2 + Zβ)² * SD²) / (Mean₁ - Mean₂)². Where Zα/2 

= 1.96 (for α=0.05) and Zβ = 0.84 (for β=0.20). This 

calculation yielded a minimum of 14 participants per group. 

To account for a potential 10% attrition rate, we aimed to 

recruit 31 participants. However, due to time constraints 

and eligibility criteria, a �nal sample of 29 participants was 

enrolled. Participants were �rst recruited through a non-

probabilistic, convenience sampling method from 

community-dwelling older adults attending the clinic. 

Following eligibility screening according to inclusion and 

exclusion criteria, individuals were assigned to either the 

control or intervention groups using a non-randomized 

allocation procedure based on scheduling availability. No 

random number generation or allocation concealment was 

employed. This approach allowed for practical recruitment 

while ensuring comparable baseline characteristics 

between groups to minimize selection bias. A total of 29 

older adults aged 60–75 years with knee osteoarthritis 

were enrolled. All participants were included in the �nal 

analysis, and for the lone participant who dropped out, 

baseline observation was carried forward (BOCF) to impute 

missing post-intervention data. he intervention group 

received targeted lower limb stretching exercises, 

whereas the control group received placebo stretching in 

similar positions without actual stretching. Functional 

balance tests and knee ROM assessments were conducted 

before and after the interventions. Participants aged 60–75 

years were included if they exhibited at least three of the 

following features: morning stiffness lasting less than 30 

minutes, crepitus, tenderness in the knee joint, swelling in 

the knee joint, and no sensation of warmth on palpation. 

Exclusion criteria included a history of rheumatologic or 

myopathic conditions, fracture or trauma to the knee 

meniscus or ligaments, use of systemic or intra-articular 

corticosteroids in the past three months, use of NSAIDs in 

the past two months, cognitive impairment preventing 

questionnaire completion, cardiovascular diseases or 

diabetes, conditions affecting balance, or severe visual or 

auditory impairment. Demographic data, including age, 

height, weight, and BMI, were recorded using a data 
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Table 1: Demographic Characteristics

trochanter. All ROM measures were carried out by the same 

ski l led physiotherapist,  who was bl ind to group 

assignment. Each motion was measured twice to increase 

reliability, and the average value was analyzed. The intra-

rater reliability of this method was established in a pilot 

study (n=10) before the main trial, showing an Intraclass 

Correlation Coe�cient (ICC) of 0.92 for knee �exion, 

indicating excellent reliability.

collection form. After obtaining written informed consent, 

participants were assigned to intervention or control 

groups. In the intervention group, three key muscle groups 

underwent static stretching, each held for �ve minutes to 

the point of mild discomfort, followed by a �ve-minute rest 

between stretches. The hamstring group included the 

semitendinosus, semimembranosus, and biceps femoris, 

stretched in a straight leg raise (SLR) position with the 

participant supine and the therapist raising the leg until 

discomfort was noted. The gastrocnemius and soleus 

muscles were stretched with the participant lying supine 

and the knee extended, while the therapist applied 

dorsi�exion at the ankle until mild discomfort was felt. The 

tensor fascia lata was stretched in the Ober test position, 

with the participant lying in side-lying position and the 

upper leg guided into adduction until mild discomfort was 

noted. Three standardized balance assessment tools were 

used: The Fullerton Advanced Balance (FAB) test, the 

Timed Up and Go (TUG) test, and the Functional Reach (FR) 

test. The FAB test assesses multiple aspects of balance 

and mobility in higher-functioning older adults and 

contains 10 items, each scored from 0 to 4, with a total of 40 

points, where scores below 25 indicate a high fall risk. 

Participants were also instructed to rise from a chair, walk 

three meters, turn 180 degrees, return, and sit for the TUG 

test, which measures dynamic and static balance, gait, and 

directional change ability. The FR test measured the 

distance participants could reach forward while standing 

without losing balance, assessing postural control. All data 

were analyzed using SPSS version 20. Normality was 

evaluated using the Kolmogorov–Smirnov test, and 

comparisons between and within groups were made using 

independent t-tests and paired t-tests, respectively, with 

p<0.05 deemed statistically signi�cant. Frequency and 

percentage were used to report descriptive data. The 

instruments used for data collection included data 

collection forms, a tape measure, and a digital weighing 

scale. A pilot study was not conducted for this research. All 

participants provided written informed consent before 

enrollment. Con�dentiality of participant data was 

maintained through coding and secure storage. Ethical 

approval was obtained from the Iran University Ethical 

Review Board, and the estimated budget for the study was 

approximately 30,000 Rs. Active knee �exion and 

extension ROM were measured using a standard 12-inch 

universal goniometer (Baseline®) with 1° increments. The 

measurement protocol followed established anatomical 

landmarks to ensure reliability. Participants were 

positioned in a supine position for measurements. The 

goniometer's axis was positioned above the femur's lateral 

epicondyle, with the moving arm lining up with the lateral 

malleolus and the stationary arm with the greater 
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A summary of the subjects' demographic information is 

provided. A one-sample Kolmogorov–Smirnov test was 

used to determine whether the data was normal.  For intra-

group comparisons, the paired T-test was used, and for 

inter-group comparisons, the T-test.  Signi�cant values 

are denoted by an asterisk (*) in this chapter, and a p-value 

of less than 0.05 was deemed statistically signi�cant.  Prior 

to the interventions, the two groups' age, height, weight, 

and BMI were all well matched (Table 1).

p-ValueVariables Intervention Group Control Group

Age (Years)

Height (cm)

Weight (kg)
2BMI (kg/m )

67.07

162.07

70.85

26.86

67.26

158.13

62.73

24.84

0.098

0.679

0.751

0.387

Mean values of balance tests and knee ROM, pre- and post-

trial in the intervention group (* statically signi�cant (p-

value≤0.05). The study summarizes the results of intra-

group comparisons in group 1 and shows that FAB and FR 

scores decreased, and TUG score increased signi�cantly 

following the stretching exercises. ROM increased in this 

group, although it was not statistically signi�cant (Table 2).

Table 2: Gender of Participants

FrequencyVariables Gender

Male

Female

Male

Female

6

8

5

10

Group 1

Group 2

Results indicate the intra-group comparisons in group 2. 

Based on this table, none of the balance tests and knee 

ROM showed statistically signi�cant change after placebo 

stretch (Table 3).

Table 3: Balance Tests and Knee ROM, Pre- and Post-Trial in the 

Intervention Group

p-ValueVariables

0.082

0.0002*

0.001*

0.0001*

Pre-intervention Post-intervention 

ROM

FAB

TUG

FR

123.28 ± 5.71

34.21 ± 3.78

12.28 ± 1.63

20.35 ± 4.16

124.14 ± 4.95

31.35 ± 4.87

14.14 ± 1.51

16.92 ± 4.14

The study demonstrates the pre-post changes of values in 
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This study sought to investigate the immediate effects of 

5-minute static stretching of multiple lower limb muscle 

groups (hamstrings, calf muscles, and tensor fascia latae) 

on balance performance and knee ROM in older adults with 

knee osteoarthritis (OA). Our results demonstrated a 

signi�cant deterioration in dynamic balance, as re�ected 

in decreased scores in the Functional Reach (FR) and 

Fullerton Advanced Balance (FAB) tests, and a signi�cant 

increase in TUG time, indicating reduced dynamic balance 

and mobility immediately after stretching. Meanwhile, 

increases in knee ROM were observed in the intervention 

group but were not statistically signi�cant. The decline in 

balance aligns with prior research suggesting that 

prolonged static stretching can reduce neuromuscular 

performance. Behm et al. found that 45-second static 

stretches repeated over the hamstring, quadriceps, and 

calf muscles led to decreased dynamic balance [13]. 

Similarly, Nagano et al. reported increased postural sway 

after 3-minute static stretching of calf muscles [14]. In 

contrast, shorter-duration stretches (~15–30 seconds) 
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each group. According to the �ndings, all the tests, except 

ROM, show signi�cant between-group differences (Table 

4).

Table 4: Balance Tests and Knee ROM, Pre- and Post-Trial in the 

Control Group

p-ValueVariables

ROM

FAB

TUG

FR

Pre-intervention
(Mean ± SD)

Post-intervention
(Mean ± SD)

125.53± 5.66

32.60 ± 3.78

12.06 ± 1.63

17.53 ± 4.16

125.66 ± 5.38

32.66 ± 4.87

12.20 ± 1.51

18.06 ± 4.14

0.550

0.709

0.685

0.088

* Statically Signi�cant (p-value≤0.05)

The between-group analysis revealed signi�cant 

differences in the change scores for dynamic balance 

measures. The intervention group showed a signi�cantly 

greater decline in FAB score (Mean Difference [MD] = -2.92, 

95% CI: -4.17 to -1.67, p=0.0001, Cohen's d = -1.85), a 

signi�cantly greater increase in TUG time (MD = 1.72, 95% 

CI: 0.67 to 2.77, p = 0.002, Cohen's d = 1.27), and a 

signi�cantly greater decrease in FR distance (MD = -3.95, 

95% CI: -5.34 to -2.57, p = 0.0001, Cohen's d = -2.20) 

compared to the control group (Table 5).

have sometimes improved balance and strength, possibly 

by enhancing muscle spindle sensitivity and neural 

activation [15]. Previous studies observed increased power 

and strength following brief proprioceptive neuromuscular 

facilitation and static stretching in younger subjects [16]. 

Static stretching reduces muscle–tendon unit (MTU) 

stiffness, which may enhance �exibility but compromise 

reactive balance. Toninelli demonstrated that prolonged 

stretching decreases stretch re�ex sensitivity and H-re�ex 

amplitude, indicating reduced neuromuscular excitability 

[17]. This neuromuscular suppression can lead to delayed 

corrective responses during balance tasks. Cramer et al. 

also reported reductions in EMG activity and power output 

following static stretching, further supporting a neural 

basis for post-stretch performance declines [13]. The 

discrepancy may be due to our inclusion of additional 

muscle groups (hamstrings and tensor fascia latae), 

potentially inducing broader neuromuscular disruption. 

Moreover, our sample consisted of older adults with knee 

OA, who are already at a baseline disadvantage in balance 

due to joint degeneration and proprioceptive decline. Oba 

et al. recently evaluated �ve sets of 1-minute static calf 

stretches in older adults and found increased center-of-

pressure velocity post-stretch, indicating potential 

instability, despite improvements in joint range and lean 

limits [18]. These �ndings further suggest that static 

stretching, even of moderate duration, can acutely affect 

dynamic postural control in aging populations. Regarding 

knee ROM, the improvements observed in our intervention 

group were not statistically signi�cant. This is unsurprising 

given the single-session design. Most prior studies 

reporting signi�cant ROM gains used multi-week 

stretching protocols. Pourahmadi et al. implemented a 6-

week program of static hamstring stretches and found 

signi�cant ROM improvements in older adults [19]. These 

�ndings indicate that duration and frequency are critical 

factors in achieving signi�cant �exibil ity gains. 

Furthermore, structural and physiological differences 

between younger and older populations may impact 

outcomes. With aging, skeletal muscles undergo �brosis, 

fat in�ltration, and loss of contractile tissue, reducing 

elasticity and adaptability [20]. Wilson et al. showed that 

while young adults gained dorsi�exion ROM after three 

consecutive days of stretching, the improvements 

diminished within days of cessation [21]. Such results 

suggest that acute �exibility gains are both minimal and 

shor t-l ived, especial ly  in aged populations with 

musculoskeletal impairments. From a clinical standpoint, 

our �ndings suggest caution in recommending long-

duration static stretching immediately before functional 

activities like balance or gait training in older adults with 

knee OA. Instead, short-duration or dynamic stretching, or 

Table 5: Between-group comparison of change scores (post-

intervention - Pre-intervention)

Intervention
Group

Change 

Between-Group
Mean Difference

(95% CI)

p-
Value

Cohen's
dVariables

Control
Group

Change

ROM

FAB

TUG

FR

0.44

-1.85

1.27

—

0.66 (-0.48, 1.79)

-2.92 (-4.17, -1.67)

1.72 (0.67, 2.77)

-3.95 (-5.34, -2.57)

.246

.0001*

.002*

.0001*

0.20 ± 1.26

0.07 ± 0.96

0.13 ± 1.24

0.53 ± 1.12

0.86 ± 1.70

-2.85 ± 2.14

1.85 ± 1.51

-3.42 ± 2.34
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stretching at the end of training sessions, may offer 

�exibility bene�ts without compromising immediate 

balance and mobility. Additionally, separating stretching 

and balance training by a recovery interval might allow 

neuromuscular performance to normalize post-stretch.
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All authors have read and agreed to the published version of 

the manuscript.

The present study showed that applying stretch over the 

lower limbs of older adults with chronic knee OA reduces 

their balance status, but may not affect their knee ROMs. 

Therefore, it is highly suggested that the elderly have a rest 

just after stretching exercise in order to prevent falling. 

Lack of follow-up: Only one session of intervention due to 

the unavailability of subjects.
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