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Background- Stress can affect both physiological functioning and the quality of 

sleep in students. Therefore, this study compared perceived stress, pulse rate, and 

sleep pattern among medical and non-medical students. 

Obbjective- To compare the effects of stress on pulse rate and sleep patterns among 

medical and non-medical students. 

Material & Methods- A total of 400 students aged 17–21 years were enrolled in 

this cross-sectional comparative study, including 200 medical students from S.N. 

Medical College, Agra, and 200 non-medical students from Agra College, Agra. 

The participants’ perceived stress was evaluated using the Perceived Stress Scale. 

Pulse rate was measured for one full minute using the three-finger method. Sleep 

pattern was classified as disturbed or normal based on complaints of inadequate 

sleep duration, early-morning awakening, difficulty falling asleep, or interrupted 

sleep. Categorical data were analysed using the chi-square test, while the mean 

pulse rate was compared between the medical and non-medical groups using an 

unpaired t-test. 

Result- Medical students showed a greater proportion of moderate and high 

perceived stress compared with non-medical students, and this difference was 

statistically significant (p<0.0001). Their mean pulse rate was also higher, 

measuring 81±6.5 beats/minute versus 76±6 beats/minute in the non-medical 

group. The between-group comparison using an unpaired t-test confirmed a highly 

significant difference in pulse rate (p<0.0001). Sleep disturbance was likewise 

reported more frequently among medical students, with the difference between the 

two groups reaching statistical significance (p<0.0001). 

Conclusion- Moderate and high perceived stress were observed more frequently 

in medical students than in their non-medical counterparts. Significant differences 

were also observed in pulse rate and sleep patterns between the two groups. 
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Medical and Pharmaceutical Research 
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INTRODUCTION: 

Stress arises when a disturbance in bodily equilibrium demands physiological or psychological adjustment. It may arise 

from changes in the external environment that disturb the body’s internal milieu or from dysfunction within one or more 

organ systems [1]. The stress process comprises an initiating stressor and the body’s subsequent response to it. Exposure 

to stressors may produce physiological consequences, including biological, cellular, and tissue-level alterations [2]. 

 

Stressors may originate from either the external or internal environment. External stressors include environmental changes 

such as extreme temperatures, as well as major life events, academic or occupational demands, interpersonal conflicts, 

financial difficulties, and overloaded schedules that provide insufficient time for rest. Internal stressors may include 
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infections, elevated blood glucose levels, personal attitudes, negative expectations, intolerance of uncertainty, rigid 

thinking, self-critical thoughts, perfectionism, and a tendency to perceive situations in extreme or black-and-white terms. 

Many stressors are predominantly psychological and are influenced by an individual’s perception of present circumstances 

and expectations regarding future events. They do not necessarily involve a direct physical change in the environment. 

Loss of an important relationship, financial strain, unfavourable neighbourhood conditions, discrimination, and other 

social threats may also act as significant sources of stress [3–6]. The interaction between external challenges and internal 

thought processes determines the intensity with which stress is experienced by an individual. 

 

Academic stress is considered a useful model of psychological stress in humans and can help in studying 

psychoneurohormonal changes among students [7]. Students face many issues like heavy syllabus, language barrier 

problems, frequent exams, homesickness, high parental expectations, lack of free time for fun, and bad food in the 

mess/hostel. 

 

Stress is frequently associated with multiple physiological and behavioural effects like anxiety, depression, tension, 

headache, alteration in peak expiratory flow rate, body mass index, sleep pattern, food habits, bowel patterns and increased 

intake of coffee among others. Chronic stress may also reduce lung function, and studies have reported differences in peak 

expiratory flow rate between individuals experiencing chronic stress and normal subjects [8]. 

 

During stress, the levels of norepinephrine and growth hormone increase [9]. These hormonal changes promote lipolysis 

and glycogenolysis and may increase myocardial contractility, heart rate, cardiac output, and blood pressure [10]. 

Academic stress may therefore be regarded as a naturally occurring form of stress in humans and is associated with 

increased activity of the sympathetic nervous system. 

 

Persistent psychological stress increases the risk of several health problems and may contribute to cardiovascular 

disorders [11], neurological and psychiatric conditions, and sleep-related difficulties [12]. Since pulse rate reflects 

autonomic activity and sleep patterns may be affected by psychological stress, their assessment can help in understanding 

the physiological and behavioural effects of stress among students. 

 

MATERIAL AND METHODS: 

The present manuscript reports a separate analysis of previously unpublished outcome parameters obtained from the same 

cohort described in an earlier publication on stress and headache among medical and non-medical students. The earlier 

report focused on headache, whereas the present analysis evaluates pulse rate and sleep pattern in relation to perceived 

stress.[21] 

 

Study design and setting 

This cross-sectional comparative study was conducted in the Department of Physiology, S.N. Medical College, Agra, after 

obtaining ethical clearance from the Institutional Ethics Committee of the college. The study was carried out from 1 

January 2017 to 30 June 2018. 

 

Thus, there is a total of 400 medical and non-medical students who are 18-21 years old. In this study, the population is 

comprised by medical students who were chosen from S.N. Medical College, Agra, and non-medical students who are 

studying at Agra College, Agra. 

 

Study groups 

Participants were classified into two study groups. Group A consisted of medical students from S.N. Medical College, 

Agra, while Group B included non-medical students from Agra College, Agra.[21] 

 

Sampling technique 

A multistage stratified random sampling method was used to recruit students from both institutions. 

 

Assessment of perceived stress 

The level of stress experienced by the participants was assessed using the Perceived Stress Scale. The scale, developed in 

1983, is a self-administered questionnaire designed to evaluate how individuals perceive different situations in their lives 

as stressful. The items require respondents to report their thoughts and emotional experiences over the previous month. 

The questionnaire was completed by each participant as a self-assessment measure. 

 

Measurement of pulse rate 

For the pulse-rate determination, every subject sat comfortably while their forearm was semi-pronated, and their wrist 

was slightly bent backwards. The pulse was taken using the three-finger technique, and the beats were counted for one 

minute. The arterial pulse is a passive distension of the arterial walls that occurs when blood is pumped from the left 

ventricle into the systemic circulation. The normal pulse rate is between 60-100 beats per minute, with the average being 
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72 beats per minute. A pulse rate below 60 beats per minute is described as bradycardia, whereas a pulse rate higher than 

100 beats per minute is called tachycardia. 

 

Assessment of sleep pattern 

Sleep pattern was assessed on the basis of the history provided by the participants and was classified into two categories: 

 

Disturbed sleep: Presence of one or more complaints, including inadequate sleep duration, early-morning awakening, 

difficulty falling asleep, or interrupted sleep. 

 

Undisturbed sleep: Absence of all the above complaints. 

 

Inclusion criteria 

1. Were aged between 17 and 21 years. 

2. Were enrolled as medical or non-medical students. 

3. Were either male or female. 

4. Voluntarily agreed to participate after receiving detailed information about the study. 

 

Exclusion criteria 

1. Were unwilling to participate. 

2. Had any systemic disorder or chronic illness. 

3. Had any identifiable precipitating factor for acute stress. 

 

Administrative permission and participant information 

Permission to conduct the study was obtained from the Principal and Head of the Department of S.N. Medical College, 

Agra, and from the concerned authorities of Agra College, Agra. Each selected student was informed about the nature and 

purpose of the study before participation. 

 

Statistical analysis 

The gathered information was entered into a Microsoft Excel spreadsheet and analyzed using SPSS 20 software. The chi-

square test was used to analyze the data. A p-value less than 0.05 was considered statistically significant. 

 

RESULTS: 

The distribution of perceived stress in this cohort has been reported previously and is summarised here only to provide 

context for the analysis of pulse rate and sleep pattern.[21] 

 

A total of 400 students were included in the study, comprising 200 medical students and 200 non-medical students. In 

each group, 105 (52.5%) participants were male and 95 (47.5%) were female, giving a male-to-female ratio of 

approximately 1.1:1. The gender distribution was identical in both groups (Table 1; Figure 1). 

 

Table 1. Gender wise distribution of all study participants. 

Gender 

Medical students 

(N=200) 

n (%) 

Non-medical students 

(N=200) 

n (%) 

Male 105 (52.5) 105 (52.5) 

Female 95 (47.5) 95 (47.5) 

 

Figure 1. Gender wise distribution of medical and non-medical students 
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Among medical students, 41 (20.5%) had low stress, 136 (68.0%) had moderate stress, and 23 (11.5%) had high perceived 

stress. Among non-medical students, 86 (43.0%) had low stress, 104 (52.0%) had moderate stress, and 10 (5.0%) had high 

perceived stress. Moderate and high perceived stress were more frequent among medical students, whereas low stress was 

more common among non-medical students. The difference in stress-level distribution between the two groups was 

statistically significant (χ²=25.33, df=2, p<0.0001) (Table 2; Figure 2). 

 

Table 2. Level of stress among medical and non-medical students: Perceived Stress Scale 

S. No. Level of Stress Score 

Medical students 

(N=200) 

n (%) 

Non-Medical students 

(N=200) 

n (%) 

1 Low (A) 0-13 41 (20.5) 86 (43) 

2 Moderate (B) 14-26 136 (68) 104 (52) 

3 High perceived (C) 27-40 23 (11.5) 10 (5) 

Chi square test =25.33; df =2; p value =<0.0001 

 

Figure 2. Level of stress in medical and non-medical students 

 
 

Disturbed sleep was reported by 105 (52.5%) medical students and 63 (31.5%) non-medical students. In contrast, normal 

sleep was reported by 95 (47.5%) medical students and 137 (68.5%) non-medical students. Thus, disturbed sleep was 

more common among medical students, while normal sleep was more frequent among non-medical students. The 

difference in sleep pattern between the groups was statistically significant (χ²=18.1, df=1, p<0.0001) (Table 3; Figure 3). 

 

Table 3. sleep pattern among Medical and Non-Medical students: 

S. No. Sleep pattern 

Medical students 

(N=200) 

n (%) 

Non-Medical students 

(N=200) 

n (%) 

1 Disturbed 105 (52.5) 63 (31.5) 

2 Normal 95 (47.5) 
137 (68.5) 

 

Chi square test =18.1; df =1; p value =<0.0001 

 

Figure 3. Sleep Pattern in medical and non-medical students 
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Among medical students, disturbed sleep was observed in 11 students with low stress, 75 with moderate stress, and 19 

with high perceived stress. Normal sleep was observed in 30, 61, and 4 students in the corresponding stress categories, 

respectively (Figure 4). Among non-medical students, disturbed sleep was reported by 5 students with low stress, 51 with 

moderate stress, and 7 with high perceived stress, whereas normal sleep was reported by 81, 53, and 3 students, 

respectively (Figure 5). 

 

Figure 4. Level of stress and sleep pattern in medical students 

 
 

Figure 5. Level of stress and sleep pattern in non-medical students 

 
 

The mean pulse rate was 81±6.5 beats/min in medical students and 76±6 beats/min in non-medical students. The mean 

pulse rate was significantly higher among medical students than among non-medical students (p<0.0001) (Table 4; Figure 

6). 

 

Table 4. Pulse rate among Medical and Non-Medical students: 

Parameter 
Medical student 

Mean ± SD 

Non-Medical students 

Mean ± SD 
p value 

Pulse Rate 

(beats/min) 
81± 6.5 76± 6 <0.0001 

 

 

 

 

 



Dr. Pooja Chaurasia et al. Comparative Study of Effect of Stress on Pulse Rate and Sleep Pattern in Medical and Non-
Medical Students. Int. J Med. Pharm. Res., 7(4): 3237‐3244, 2026 

3242 

 

Figure 6. Comparison of Pulse rate in medical and non-medical students 

 
 

DISCUSSION: 

The present manuscript reports a separate analysis of sleep pattern and pulse rate among the same cohort of medical and 

non-medical students previously evaluated for stress and headache. In that earlier report, moderate and high perceived 

stress were more frequent among medical students than among non-medical students. The same stress distribution was 

retained in the present analysis to examine its relationship with additional physiological and sleep-related outcomes.[21] 

Among medical students, 68.0% had moderate stress and 11.5% had high perceived stress, compared with 52.0% and 

5.0%, respectively, among non-medical students. Greater academic demands, frequent examinations, fear of failure, 

prolonged professional training, and expectations from parents and teachers may contribute to the higher stress burden 

among medical students. However, because the study was cross-sectional, these factors should be regarded as possible 

explanations rather than confirmed causes. 

 

Similar findings have been reported in other student populations. Jafari et al. observed significantly higher stress among 

medical students than among students enrolled in engineering, arts, and commerce courses [13]. Abdulghani et al. reported 

an overall stress prevalence of 63.8%, including severe stress in 25.2% of participants. Among medical students, 75.6% 

experienced stress, while 54.6% had moderate to high perceived stress [14]. These studies indicate that the structure and 

demands of medical training may place students under considerable psychological pressure. 

 

The principal new finding of the present analysis was the greater occurrence of disturbed sleep among medical students. 

Disturbed sleep was reported by 105 (52.5%) medical students, compared with 63 (31.5%) non-medical students. In 

contrast, normal sleep was more common among non-medical students. Stress may influence sleep through persistent 

cognitive activity and physiological arousal, which can delay sleep onset, interrupt sleep continuity, and reduce total sleep 

duration. Prolonged exposure to stress may also produce neurobiological changes that affect adaptation and vulnerability 

to further stress [15]. 

 

Sleep-related difficulties have been reported frequently among medical students. Loayza et al. found insomnia in 28.2% 

of medical students [16], while Rodrigues et al. reported excessive daytime sleepiness in 39.5% [17]. In an Indian study 

comparing medical and law students, refreshing sleep was reported by 47.1% of medical students and 60.8% of law 

students. Initial insomnia occurred more frequently among medical students, whereas law students reported better sleep 

depth [18]. Although the methods used to assess sleep differed across these studies, their findings support the observation 

that medical students commonly experience impaired sleep. 

 

The mean pulse rate was also significantly higher among medical students than among non-medical students. Medical 

students had a mean pulse rate of 81±6.5 beats/min, compared with 76±6 beats/min among non-medical students. 

Psychological and academic stress may increase sympathetic nervous system activity and catecholamine release, resulting 

in increased cardiac stimulation and a higher pulse rate. Nevertheless, the observed difference cannot be attributed solely 

to stress because other factors that influence resting pulse rate were not evaluated in detail. 

 

Sharma et al. reported significant increases in pulse rate and systolic and diastolic blood pressure among medical students 

during an examination period, suggesting greater autonomic activation under academic stress [19]. Similarly, Elwess and 

Vogt observed changes in heart rate among students during competitive laboratory exercises, oral presentations, and 
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examinations [20]. These findings are consistent with the higher pulse rate observed among medical students in the present 

analysis. 

 

The findings should be interpreted in light of certain limitations. Sleep pattern was classified from self-reported complaints 

rather than through a validated sleep questionnaire or objective sleep assessment. Pulse rate was measured manually at a 

single assessment, and factors such as recent physical activity, caffeine intake, emotional state, and time of measurement 

may have influenced the recorded value. In addition, the cross-sectional design identifies differences and associations but 

cannot establish a causal relationship between academic stress, sleep disturbance, and pulse rate. 

 

The present analysis therefore indicates that medical students had more frequent sleep disturbance and a higher mean 

pulse rate than non-medical students. These findings suggest that the greater stress burden observed among medical 

students may coexist with both sleep-related and autonomic changes, although longitudinal studies are required to clarify 

the direction and mechanism of these relationships. 

 

CONCLUSION: 

The present study found that medical students had a significantly higher pulse rate and a greater prevalence of disturbed 

sleep than non-medical students. Further studies with larger samples and more detailed assessment methods are required 

to clarify the relationship between stress, pulse rate, and sleep pattern. 
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