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      ABSTRACT

      Introduction: Poor sleep quality among university
        students has become an important issue to be concerned as it can hugely influence the
        students especially on their academic performance. However, there are inadequate studies
        published on the sleep quality of medical students in Malaysia. Objective:
        This study aimed at determining the sleep quality of pre-clinical medical students in
        Universiti Putra Malaysia (UPM) and Universiti Malaya (UM). Methods: This
        is a cross-sectional study that used self-administered questionnaire to collect data from
        the pre-clinical medical students of UPM and UM. Sleep quality of the students was measured
        using Pittsburgh Sleep Quality Index (PSQI) questionnaire. All data were analysed by SPSS
        version 21. Results: Findings revealed that 63.9% respondents with poor
        sleep quality (PSQI score: more than 5). The prevalence of poor sleepers in UM (67%) was
        slightly higher compared to UPM (60.9%). However, the comparison of PSQI score showed no
        significant difference between UPM and UM respondents (p = 0.082). Meanwhile, the
        average sleep duration per night among respondents was 5 hours 39 minutes (± 1.21 hrs),
        whereas only 6.1% students practiced recommended sleep value per night (> 7 hrs).
        Significant association was found between caffeine intake and sleep quality. Besides, this
        present study showed no association between sleep quality with gender and year of study.
          Conclusion: Majority of the pre-clinical students in UPM and UM had poor
        sleep quality and short sleep duration. Only a small number of students practiced
        recommended sleep value per night.

      Keywords:Sleep
          quality, Pittsburgh Sleep Quality Index (PSQI), Medical students

      INTRODUCTION

      Sleep enhances memory consolidation in human (1) that thus improves learning processes (2). Sleep plays a crucial role in memory consolidation in which
        memories are reorganised, made more resistant to interference and may result in an
        improvement of performance (3). For instance,
        academic performance of students is closely related to their sleep quality (4).

      Buysse et al. described sleep quality as quantitative aspects of
        sleep such as sleep duration, sleep latency or number of arousals, and subjective subjects
        such as depth or restfulness of sleep (5).
        Compared to other academic programmes, students taking medicine are probably at a higher
        risk of having poor sleep quality due to their packed schedule and heavy load of study (6). This might also be caused by high level of
        stress, work pressures and night time activities commonly encountered by medical students.
        Previous study has reported that medical students experienced more disturbed sleep patterns
        compared to non-medical students (7).
        Furthermore, another study conducted in a university in Saudi Arabia reported a high
        prevalence of poor sleep quality among medical students (8).

      Sleep quality in students may be influenced by several factors such
        as gender, year of study (9–11), caffeine intake, smoking and alcohol
        consumption, which have been proven to be the factors of poor sleep quality (12–13). Those with poor sleep quality have been reported to experience more academic
        stress. Meanwhile, decreased academic performance in medical students was due to their poor
        sleep habits such as decreased nocturnal sleep time, late bedtime during weekdays and
        weekends, catch-up sleep on weekends and increased daytime sleepiness (14).

      Pittsburgh Sleep Quality Index (PSQI) developed by Buysse et al. is a
        validated questionnaire used to estimate sleep quality and disturbances over a month (5). It is a suitable tool to identify a variety of sleep
        disturbances and sleep problems. In fact, PSQI possesses good psychometric properties and is
        consistent with previous studies (13).

      Therefore, the present study was conducted to determine the level of
        sleep quality among pre-clinical students in Universiti Putra Malaysia (UPM) and Universiti
        Malaya (UM) using PSQI. This study will be able to identify the quality of sleep experienced
        by the students and its association with their socio-demographic profile and daily
        lifestyle.

      Methods

      Study Design and
        Population

      The study was conducted at Faculty of Medicine and Health Sciences, UPM
        and Faculty of Medicine, UM. The selected study population was all pre-clinical medical
        students (Year 1 and Year 2) of both universities. A cross-sectional study design was
        utilised to get the required information from April to August 2014.

      The sample size estimated using two sample proportions was 234. The
        prevalence value for the calculation was adopted from that proposed by Araújo et al. (9) and the associating factor used was gender. The population was
        selected using stratified sampling method, which was divided into two strata namely UPM and
        UM. Then, proportionate allocation was done so that the sample size of each stratum will be
        proportionate to the population size of the stratum when viewed against the entire
        population. Lastly, simple random sampling method was applied within each stratum.

      The data was collected using a self-administered questionnaire that
        is divided into two sections; first section includes the socio-demographic profile such as
        gender, race, year of study, weight, height and university, whereas the second section is
        the PSQI questionnaire that measures the sleep quality and sleep disturbances of the
        students over a month (5).

      Prior the commencement of the study, ethical clearance was obtained
        from Ethic Committee for Research Involving Human Subjects of UPM (FPSK (EXP14-medic) U033).
        Approval letter to carry out the study in UPM and UM as well as the consent form from
        respondents were also obtained.

      Statistical Analysis

      Statistical Package for Social Sciences Programme (SPSS) Version 21 was
        used to analyse the data. Descriptive analysis was used to determine the frequency and
        percentage. Pearson’s Chi-square test was used to test the association between dependent and
        independent variables. Mann-Whitney test was utilised to examine the significant differences
        between two continuous variables for data not equally distributed. All levels of
        significance were set at a standard p value of 0.05.

      Results

      A total of 234 questionnaires were given out. From that, only 180
        questionnaires were returned back. Data of all 180 respondents were recorded, indicating the
        response rate of 76.9%.

      The socio-demographic profiles of respondent are described in Table 1. Among 180 respondents, 92 respondents (51.1%) were from UPM
        while another 88 respondents (48.9%) were from UM. About 32.8% of the respondents were male
        and 67.2% were female. There was a predominance of Malay respondents (53.3%) observed.
        Nevertheless, this study focused on pre-clinical students, which were first year students
        (55%) and second year students (45%).

      PSQI Score and Sleep
        Quality

      The overall global PSQI score was 6.27±2.50. The mean global PSQI score
        for UPM and UM respondents was 5.95±2.54 and 6.61±2.43, respectively (Table
          2). There was no significant difference of PSQI score between UPM and UM students
          (z = –1.737, p = 0.082). Mean value was computed for each seven
        subscales of PSQI. Among the seven subscales of PSQI score, component 3, which is sleep
        duration, obtained the highest mean of more than 2 for both universities. Subscales with
        mean more than 1 were recognised as areas most contributing to PSQI score.

      Table 3 shows a high prevalence of poor sleep
        quality (63.9%) among the 180 respondents. It is apparent that there are 60.9% (n = 56) of
        UPM students and 67.0% (n = 59) of UM students with poor sleep quality. Subsequently, there
        was no association between sleep quality with gender (x2 = 0.581,
          p = 0.446) and year of study (x2 = 1.368, p =
        0.242).

      Nonetheless, there was an association between caffeine intake and
        sleep quality (x2 = 10.529, p = 0.015).

      Sleep Patterns

      Based on Table 4, 88.9% of the respondents often go
        to bed after midnight. The mean bed time of the respondents was 12.41 am (±1.02 hrs), while
        the mean rise time was 6.38 am (±1.10 hrs). The mean sleep duration per night was 5 hours
        and 39 minutes (±1.21 hrs). Only 6.1% of the respondents had more than seven hours sleep
        duration. Majority respondents (45.6%) had less than five hours sleep per night.

      Factors
            AffectingSleep
            Quality Rated by Students

      Table 5 describes five factors affecting sleep
        quality. The students were asked to rank the factors by 1–5 where 1 is the most relevant
        factors affecting sleep quality while 5 is the least relevant factors affecting their sleep
        quality. From the result, majority students had chosen ‘early classes on weekdays’, ‘long
        lecture hours throughout the day’ and ‘assessment stress’ as the most relevant factors
        affecting their sleep quality. On the other hand, ‘Assignments’ and ‘co-curriculum
        activities’ were ranked as less relevant factors.

      Table 1: Socio-demographic profile of the
        study respondents (n = 180)

      
        
          	
          	
          	
            UPM
 n (%)

          
          	
            UM
 n (%)

          
          	
            Overall
 n (%)

          
        

        
          	Gender
          	
            Male

          
          	
            34 (51.1)

          
          	
            25 (28.4)

          
          	
            59 (32.8)

          
        

        
          	
          	
            Female

          
          	
            58 (48.9)

          
          	
            63 (71.6)

          
          	
            121 (67.2)

          
        

        
          	
          	
            Total

          
          	
            92 (100.0)

          
          	
            88 (100.0)

          
          	
            180 (100.0)

          
        

        
          	Ethnicity
          	
            Malay

          
          	
            51 (55.4)

          
          	
            45 (51.1)

          
          	
            96 (53.3)

          
        

        
          	
          	
            Chinese

          
          	
            28 (30.4)

          
          	
            19 (21.6)

          
          	
            47 (26.1)

          
        

        
          	
          	
            Indian

          
          	
            13 (14.1)

          
          	
            20 (22.7)

          
          	
            33 (18.3)

          
        

        
          	
          	
            Others

          
          	
            0

          
          	
            4 (4.5)

          
          	
            4 (2.3)

          
        

        
          	
          	
            Total

          
          	
            92 (100.0)

          
          	
            88 (100.0)

          
          	
            180 (100.0)

          
        

        
          	Year
          	
            First

          
          	
            43 (46.7)

          
          	
            56 (63.6)

          
          	
            99 (55.0)

          
        

        
          	
          	
            Second

          
          	
            49 (53.3)

          
          	
            32 (36.4)

          
          	
            81 (45.0)

          
        

        
          	
          	
            Total

          
          	
            92 (100.0)

          
          	
            88 (100.0)

          
          	
            180 (100.0)

          
        

      

      Table 2: Mean global PSQI score and its
        seven subscales for all respondents

      
        
          	
          	
            UPM
 Mean ± SD

          
          	
            UM
 Mean ± SD

          
          	
            Overall
 Mean ± SD

          
        

        
          	Global PSQI score
          	
            5.95 ± 2.54

          
          	
            6.61 ± 2.43

          
          	
            6.27 ± 2.50

          
        

        
          	Subjective sleep quality
          	
            0.97 ± 0.78

          
          	
            1.22 ± 0.82

          
          	
            1.09 ± 0.81

          
        

        
          	Sleep latency
          	
            0.87 ± 0.76

          
          	
            1.10 ± 0.79

          
          	
            0.98 ± 0.78

          
        

        
          	Sleep duration
          	
            2.03 ±1.00

          
          	
            2.30 ± 0.82

          
          	
            2.16 ± 0.92

          
        

        
          	Habitual sleep efficiency
          	
            0.22 ± 0.53

          
          	
            0.10 ± 0.31

          
          	
            0.16 ± 0.44

          
        

        
          	Sleep disturbances
          	
            1.01 ± 0.46

          
          	
            1.02 ± 0.37

          
          	
            1.02 ± 0.42

          
        

        
          	Use of sleep medication
          	
            0.07 ± 0.25

          
          	
            0.05 ± 0.21

          
          	
            0.06 ± 0.23

          
        

        
          	Daytime dysfunction
          	
            0.78 ± 0.68

          
          	
            0.83 ± 0.78

          
          	
            0.81 ± 0.73

          
        

      

      Table 3: Sleep quality among
        respondents

      
        
          	
          	
          	
            UPM
 n (%)

          
          	
            UM
 n (%)

          
          	
            Overall
 n (%)

          
        

        
          	Sleep quality
          	
            Normal

          
          	
            36 (39.1)

          
          	
            29 (33.0)

          
          	
            65 (36.1)

          
        

        
          	
          	
            Poor

          
          	
            56 (60.9)

          
          	
            59 (67.0)

          
          	
            115 (63.9)

          
        

        
          	
          	
            Total

          
          	
            92 (100.0)

          
          	
            88 (100.0)

          
          	
            180 (100.0)

          
        

      

      Table 4: Sleep patterns of
        respondents

      
        
          	
          	
          	
            Frequency

          
          	
            Percent

          
          	
            Mean ± SD

          
        

        
          	Bed time
          	
            11.00–11.59 pm

          
          	
            20

          
          	
            11.1

          
          	
            12.41±1.02 am

          
        

        
          	
          	
            12.00–12.59 am

          
          	
            79

          
          	
            43.9

          
          	
        

        
          	
          	
            1.00–1.59 am

          
          	
            43

          
          	
            23.9

          
          	
        

        
          	
          	
            2.00–2.59 am

          
          	
            30

          
          	
            16.7

          
          	
        

        
          	
          	
            3.00–4.00 am

          
          	
            8

          
          	
            4.4

          
          	
        

        
          	
          	
            Total

          
          	
            180

          
          	
            100.0

          
          	
        

        
          	
        

        
          	Rise time
          	
            3.00–3.59 am

          
          	
            1

          
          	
            .6

          
          	
            6.38±1.10 am

          
        

        
          	
          	
            4.00–4.59 am

          
          	
            1

          
          	
            .6

          
          	
        

        
          	
          	
            5.00–5.59 am

          
          	
            29

          
          	
            16.1

          
          	
        

        
          	
          	
            6.00–6.59 am

          
          	
            74

          
          	
            41.1

          
          	
        

        
          	
          	
            7.00–7.59 am

          
          	
            54

          
          	
            30.0

          
          	
        

        
          	
          	
            8.00–8.59 am

          
          	
            10

          
          	
            5.6

          
          	
        

        
          	
          	
            9.00–9.59 am

          
          	
            7

          
          	
            3.9

          
          	
        

        
          	
          	
            > 10.00 am

          
          	
            4

          
          	
            2.2

          
          	
        

        
          	
          	
            Total

          
          	
            180

          
          	
            100.0

          
          	
        

        
          	
        

        
          	Sleep duration
          	
            > 7 hours

          
          	
            11

          
          	
            6.1

          
          	
            5.39±1.21 hours

          
        

        
          	
          	
            6–7 hours

          
          	
            31

          
          	
            17.2

          
          	
        

        
          	
          	
            5–6 hours

          
          	
            56

          
          	
            31.1

          
          	
        

        
          	
          	
            < 5 hours

          
          	
            82

          
          	
            45.6

          
          	
        

        
          	
          	
            Total

          
          	
            180

          
          	
            100.0

          
          	
        

      

      Table 5: The mode of score for factors
        affecting sleep quality (1 = most relevant factor, 5 = least relevant factor)

      
        
          	
            Factors

          
          	
            Mode

          
        

        
          	Early classes on weekdays
          	
            1

          
        

        
          	Long lecture hours throughout the day
          	
            1

          
        

        
          	Assessment stress
          	
            1

          
        

        
          	Assignments
          	
            4

          
        

        
          	Co-curriculum activities
          	
            5

          
        

      

      DISCUSSION

      PSQI score above 5 was indicated as poor sleep quality (5). It was observed that UPM and UM students had poor sleep quality
        based on the mean PSQI score. At the same time, majority of them (76.1%) rated their own
        sleep quality as good. This shows that majority students are not aware that they are
        actually having poor sleep quality. The mean PSQI score from this study was quite close to
        that from Brick et al. where the score was 6.37±2:57 (10). In their study, 50.9% of the students were found to be poor
        sleepers.

      The comparison conducted between UPM and UM has suggested that the
        prevalence of poor sleepers in UM is slightly higher than UPM. This slight difference in
        prevalence was because UM students were having their final exam study week during the period
        of data collections while UPM students had just completed their final exams. However, no
        significant difference in PSQI score was found between UPM and UM. Thus, the difference in
        academic schedule in both universities does not generally affect their sleep quality.

      From this study, the prevalence of poor sleep quality was slightly
        higher in male compared to female. However, Chi-square test showed no significant
        association between gender and sleep quality. This finding is similar to a study by Cardoso
        et al. in Brazil, which demonstrated no statistically significant association between sleep
        quality and gender (6). Similarly, previous study by Lai and Say
          (15) also showed no significant difference
        between male and female with poor sleep quality. In addition, prevalence of poor sleep
        quality is higher among 1st year students compared to 2nd year students with insignificant
        relationship between year of study with sleep quality. A study carried out on medical
        students from a university in the United States reported that there was a relationship
        between class year and sleep quality (10). Earlier class years
        have been reported to have worse sleep quality than later class years. It is possible that
        later-year students may have developed better coping strategies for their study and time
        management.

      Majority respondents of this study did not take caffeine or energy
        booster drinks, while 13% of them had coffee every day. Chi-square test showed that there
        was a significant relationship between sleep quality and caffeine intake. For example,
        previous study has been done to determine the use of energy drinks and other caffeinated
        beverages among college students in Peru (16).
        The results proved that poor sleep quality was associated with consumption of caffeinated
        beverages. Besides, 67.3% of the medical students in India were seen to regularly consume
        caffeinated beverages and more likely to experience sleep disturbances, leading to a poor
        sleep quality (17). Previous study by Drake et
        al. had proved that it is better to avoid or reduce caffeine intake before sleep as caffeine
        could remain in body average of 3 to 5 hours causing the body to have difficulty to rest (18). The study also recommended people to avoid
        consuming caffeine at least six hours before sleep to ensure a good quality of sleep.

      In this present study, sleep duration was observed as the major
        component in PSQI contributing to high PSQI score. The mean sleep duration of the
        respondents was 5 hours 39 minutes per night. Additionally, majority respondents (45.6%) had
        less than 5 hours of sleep per night. Only 6.1% of the respondents had more than seven hours
        of sleep duration per night. It is recommended for adults to have seven to nine hours sleep
        per night for optimum recovery (19). Pilcher
        and Huffcutt defined sleep deprivation as functioning with less than five hours of sleep
        from the previous night (20). Thus, we could
        conclude that majority respondents in this present study were sleep deprived. A study
        conducted in International Medical University (IMU) Malaysia presented medical students with
        relatively higher sleep duration than our respondents where 51.2% of them had sleep duration
        of more than seven hours (21). This could be
        due to the time that this present study was conducted when UM students are
        having their study week. They spent more time studying at night and are more anxious about
        their examination. Another reason may be due to long lecture hours in UPM and UM during
        daytime, which restricted their daytime activities and indirectly increased their night time
        activities that lead to a shorter sleep duration.

      This study has listed five factors affecting the sleep quality (early
        classes in weekdays, long lecture hours throughout the day, assessment stress, assignments,
        and cocurriculum activities). The students were asked to rank the factors by 1 to 5 with 1
        as the most relevant factors affecting sleep quality while 5 is the least relevant factors
        affecting their sleep quality. From the result, majority of them have selected early
        classes, long lecture hours and assessment stress as the most relevant factors affecting
        their sleep quality. In previous study by Britz and Pappas, university students ranked
        academic workload as the most stressful component affecting them (22). It was also found that academic workload had significant
        association with sleep patterns. Lund et al. showed a high correlation between academic
        stress and sleep quality (23). Moreover, those
        with poor sleep quality were reported to have experienced more academic stress. Students may
        need to have a good time management skill and familiarise themselves with a hectic schedule
        to prepare them in their working life as a doctor. On the other hand, majority of them
        ranked co-curriculum activity as the least relevant factor. Even though some students
        complained that co-curriculum activities sometimes consume much time, their involvement in
        the extra co-curriculum activities may take their mind off from their academic stress and
        allow them to develop their soft skills such as teamwork, leadership and time
        management.

      A previous study assessing the sleep-wake pattern of medical students
        has been conducted (24), which showed that
        time of class initiation in the morning affected the students’ sleep-wake pattern and
        directly influenced their sleep quality. Besides, sleep deprivation was partly due to class
        schedules. Analysis of the PSQI in the study showed a statistically significant improvement
        in sleep quality of the students with a later schedule. About 42.3% of the students had poor
        sleep quality when they had early schedule. Subsequently, the prevalence decreased to 11.5%
        students when they had later schedule. Furthermore, the evening class students had longer
        sleep duration and better sleep quality compared to morning class students. Therefore, it
        can be concluded that the respondents in the present study had poor sleep quality due to
        schedule since their classes usually begin at 8 am and ends in the evening daily.

      A lot of studies consistently showed that medical students who sleep
        well at night with a good quality of sleep do better academically (4, 14, 25).
        Students with more sleeping hours on an average night tend to obtain slightly better grades
          (26). Thus, it is very important for
        students regardless of their programme to have a good quality of sleep to achieve better
        academic performance.

      CONCLUSION

      Majority of the pre-clinical medical students in UPM and UM had poor sleep
        quality. The prevalence of poor sleepers in UM was slightly higher than UPM. However, there
        was no significant difference between PSQI score among respondents from both universities.
        The average sleep duration per night among these students were also inadequate. Only a small
        number of students practiced recommended sleep value per night. Future studies should be
        performed to gather information on the causes or effects of poor sleep quality among medical
        students. It is also recommended for the students to be exposed to the importance of having
        a good sleep quality and better time management. Better sleeping habit practices can improve
        their sleep quality and eventually their academic performance.
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