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ABSTRACT

Introduction: Several research studies have started to investigate the health conditions of
medical doctors and nurses in order to find a relationship if any between their work environ-
ment, their usually heavy duties and the result of these two parametric on patients’ health
Aim: The present research study is an effort to investigate the relationship between the phys-
ical activity and sleep disorders among health care professionals, particularly among medi-
cal doctors and nurses. Methods: Participants of the study were asked to fill a questionnaire
which was a mixture of other internationally accredited questionnaires regarding physical
activity level as well as sleeping functions. Data were collected among 204 physicians and
nurses. The statistical analysis revealed a correlation between physical activity and some as-
pects of sleep disorders. Results: A total number of 204 questionnaires have been distributed
to medical doctors and nurses working in public hospitals in Athens Greece from the middle
of February until the middle of April 2020. The hospitals were assigned by the health author-
ities to the fight of the pandemic of COVID 19. The majority of the participants were women
71,3% and 28,7% were men. From a total of 204 half of them were medical doctors and half
of them were nurses. 43% were married, 49% were single and 8% were divorced and there
were no widows. Regarding the participant nurses, 43% had a university degree and 38,4%
had a technological education degree. The results of the statistical analysis showed that there
are positive correlations between the level of physical activity during the daily work and the
free time of the participants with parameters that are related to sleep disorders. Conclusion:
The sample of the study was not a large one but nevertheless a stressful situation such as is
the epidemic of COVID19 can provide useful information in order to better understand the
relationship between physical activity and sleeping disorders in such working conditions.
Keywords: physical activity, sleep, MD’s nurses.

1. INTRODUCTION

Several research studies have started to investigate the health conditions of
medical doctors and nurses in order to find a relationship if any between their
work environment, their usually heavy duties and the result of these two para-
metric on patients’ health (1). A research study undertaken in 2010 focusing
on the attitudes of the medical doctors towards physical activity and the pro-
tection of their personal health in Estonia indicated that women physicians
are far more prone to physical activity than their male colleagues. 92% of the
participating women mentioned that they had at least an adequate physical
activity during the week. The level of the physical activity was not related to
age to BMI, to residence location or to the time they sleep sit or do paper-
work. Additionally, the majority of the participants pointed out that physical
activity is strictly related to their everyday duties. Five years later another
study with the assumption that the habit of medical doctors to spent time
for physical activity is related to their tendency to promote the usefulness of
the physical activity to their patients. A study in India (2015) with 146 physi-
cians investigating their participation in physical activities indicated that only
37.7% of the sample had a mediocre physical activity, meanwhile the 63.2%
of the sample had none. Additionally the results of another research study in
300 health professionals (medical doctors and nurses) in Nigeria showed that
the 79.2% of the participants were engaged in a low-level physical activity,
the 9.7% in a mediocre level and finally only the 11.1% were engaged in an
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intense physical activity, a fact that indicates a high level
of stress for health professionals.

Several other research studies are focusing on physi-
cal activity of physicians and nurses. In a recent study
(2014) involving 40 Registered nurses and 31 nurses aids
indicated that their physical activity level is matching
the one proposed by WHO. But in the above-mentioned
research there should be some bias due to the fact that
nurses are not allowed to sit and relax for a long time
during the performance of their everyday duties (1). An-
other parameter that seems to play an important role is
the interchange of shifts in the nursing job. According
to Peplonska B et al (2) the total job physical activity
of nurses working in nightshifts is an intense one and
this fact is inversely related to the adoption of physical
activity during their free time (2). Related studies also
indicated that nurses in Saudi Arabia feel the same way
about physical activity. On the country in England 75%
of nurses indicated that they are engaged in physical ac-
tivity during their free time and half of them are under-
going a physical activity during their daily work (3).

Regarding the sleeping habits and the sleep disorders
of health professionals they have been undertaken sev-
eral studies regarding this subject around the world.
In a research study held in Island in 2006 regarding a
self-evaluation of sleep habits their have been encourag-
ing results with no disturbance of the kirkadic rhythm of
nurses (4). In contrast in another research study in Japan
held in 2003 regarding the same subject (self- evaluation
of sleep) there was a 26% of nurses who mentioned an
intense feeling of drowsiness during the day. The same
results were found in other countries like in Turkey (5)
and in N. Taiwan (6). Similar research studies in Norway
showed a positive relationship between the quick inter-
change of shifts and the occurrence of drowsiness, or the
feeling of being sleepy and tired during the daily work
(7) with the nurses who have worked at the night shift
to have a higher sensation of drowsiness and fatigue (8).
Nurses who were working with an interchange of two
twelve — hour shifts seemed to have less sleep distur-
bances compared to the ones with 3 eight hours consec-
utive shifts (9, 10, 11) and to the ones who had a day shift.
Regarding physicians a research study by Mota in 2013
in medical doctors (52 women and 20 men) undergoing
specialty training revealed a high level of sleep distur-
bances and drowsiness during the day (12). In Hungary
125 medical doctors filled an accredited questionnaire
regarding their sleeping quality in a study undertaken in
2015. The results showed that a 78% of them felt drows-
iness during the day and a 70% had no sleep at all (13).
In contrast, in France a research study among anesthe-
siologists, pointed out that there were differences in the
occurrence of sleep disorders between physicians and
the general population (14) in 2015.

As a matter of fact, sleep disorders among health pro-
fessionals are common in several countries around the
world with the principal manifestation being the one of
daily drowsiness, while the major problem causing this
feeling is the interchange of shifts.
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2. AIM

In the present study, an attempt was made to investi-
gate the sleep disorders.

3. MATERIAL AND METHODS

Total number of 204 questionnaires have been distrib-
uted to medical doctors and nurses working in public
hospitals in Athens Greece from the middle of February
until the middle of April 2020. The hospitals were as-
signed by the health authorities to the fight of the pan-
demic of COVID 19. The majority of the participants
were women 71,3% and 28,7% were men.

The present research study used a combination of 3
different internationally tested questionnaires for the
investigation of sleep disorders. These are the Jenkins
sleep Scale, the Athens Insomnia Scale and the Sleep_50
Questionnaire. For the investigation of the physical ac-
tivity of physicians and nurses has been used the Phys-
ical Activity Questionnaire. The Jenkins sleep Scale is
composed only of 4 questions focusing on several issues
such as: the difficulty of getting asleep, the frequency of
getting up during the night, the difficulty to remain in a
sleepy condition and finally the experiencing of a feeling
of intense fatigue or drowsiness even after a good night
sleep. The participants had to respond by filling a scale
from O to 5 (0 meaning no problem and 5 the maximum
problem) the previous month. This is a good method to
start the investigation of sleep disorders (15).

The second questionnaire (the Athens Insomnia
Scale) is a psychometric method of self-evaluation for
the quantification of sleep problems based on ICD-10
{International Classification of Diseases} is composed
of 8 questions The first five are referring to the upcom-
ing of sleep, to the times of remaining awake during the
sleep , to the total duration of sleep and to the quality of
sleep. The last 3 questions are referring to the wellbeing,
to the participants working ability and to the presence of
drowsiness during the day. This is a very valuable ques-
tionnaire (16). Finally, the Sleep-50-Questionnaire is
comprised of 50 questions designed to investigate sleep
disorders in the general population.

There are five subscales in the Questionnaire to in-
vestigate the sleep disorders and the diagnostic param-
eters of the DSM-IV (Diagnostic and Statistical Manual
of Mental Disorders). These symptoms are comprised
of the experience of the loss of respiration during the
sleep, the drowsiness, the narcolepsy, the syndrome of
uneasy kicking feet, the alteration of the kirkadic rhythm
of the sleep, the situation of walking asleep, the night-
mare, the parameters that affect the sleep as well as the
consequences of a low quality sleep to the completion
of the daily duties of a person. The participants have to
respond by using a scale from 0 to 4 (0 is no disturbance
and 4 is a great deal of disturbances), referring to the
above-mentioned facts occurred during the last month.
Finally, the international Physical Activity Question-
naire for the investigation of the Physical activity of the
physicians and nurses is a very valuable questionnaire
composed for the first time in 1998. This questionnaire
is suitable to be used in diverse populations speaking
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different languages and having different code of ethics.
The questionnaire is comprised of five different sections
of interest (17).

4. RESULTS

From the total of 204 participants in the study half of
them were medical doctors and half of them were nurs-
es. and 43% were married, 49% were single and 8% were
divorced and there were no widows. Regarding the par-
ticipant nurses, 43% had a university degree and 38,4%
had a technological education degree.

The results regarding the physical activity of the par-
ticipants were as follows: 5 days a week healthcare pro-
fessionals were walking as part of their daily work and
166 on a daily basis, and approximately 3 days a week
they were having an intense physical activity and 39 of
them every single day. For their transportation they used
public or private transportation for the time period of
one hour and a half. Regarding walking for transporta-
tion, they mentioned approximately 2 hours per day or
28’ per day. The use of a bicycle for transportation was
not a preferred way of transportation for them. As far as
walking for amusement during the free time of MD’s and
nurses this incident was not very popular. The partici-
pants mentioned that they were not walking more than
half an hour per day. The majority of them mentioned
that they were not engaged in an intense or mediocre
physical activity more than one hour per day. Regard-
ing the time that physicians and nurses had to be sited
during the working— time is 40’ per day, meanwhile the
same time during the weekend amounted to 77’ approx-
imately.

Results for sleep disturbances

In a high percentage (52,6%) were not roaring. 37.1%
mentioned a mediocre appearance of this symptom
while in 3% of the sample appeared to be intense. Re-
garding the sweating during the night sleep 51% men-
tioned none, a little in 34,8% and only 1% mentioned
a very intense sweating but the majority of the sample
mentioned to have no problem with sweating

Sleep disorders

More than half of them (52,3%) mentioned that did
not have any problem to get asleep; 3,7% reported to
experience a mediocre difficulty to get asleep and only
the 1,5% reported an intense problem to get asleep.
The 54,8% mentioned that they get up several times
during the night sleep, but they didn’t have any prob-
lem to sleep afterwards. Only a 8,9% reported the fact
that they were awaken more than 3 times during the
night sleep. Regarding the hours of sleep 33,7% report-
ed that the hours of sleeping were not enough, mean-
while the 24,1% mentioned to have an inadequate time
of sleeping. The 19,6% reported to sleep 5 hours and
the 14,1% only 3 hours. Regarding the sleeping hours
during the night shift the 24,2% reported a four-hour
sleeping time, meanwhile the 27,8% reported to sleep
only 2-3 hours during night shifts. The majority of the
sample reported that they didn’t kick their feet during
the night sleep (64,1%) and they didn’t walk during the
night sleep (93,4%), meanwhile 6,1% of the sample men-
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tioned to walk during the night sleep. 55,3% mentioned
not to have terrifying dreams and 43,8% reported to
have sometimes such dreams but not very often. 56,9%
mentioned to experience sorrow and 29,4% reported
depression. The 41,9% mentioned to feel a little tired
when they got up during the morning, the 8,2% to feel
very tired, the 14,1% to feel exhausted and only the 7,1%
didn’t feel any tiredness. 23,2% of the participants didn’t
feel sleepy during the daily work, meanwhile the 43,4%
felt a little sleepy with this percentage to get higher with
consecutive night shifts. The 18,2% reported to experi-
ence dizziness during the day due to lack of sufficient
sleep meanwhile the 9,6% of physicians and the 5,6% of
the nurses mentioned that they were making a lot of ef-
fort to remain awake during the daily work. As a result
a 27,3% of the physicians mentioned that they needed
more physical energy during the day, meanwhile the
30,8% of the nurses needed a larger amount of energy
and a 23,7% of both medical doctors and nurses needed
a very high level of energy for accomplishing the dai-
ly work. Regarding their behavior the 35,4% reported
that they had never being criticized for their behavior
during the daily work, a 17,7% of the physicians report-
ed that they have received some criticism regarding a
misconduct in some cases, a 10,1% of nurses reported
to have received some criticism quite often and a 3% of
physicians mentioned to have received criticism for bad
behavior at a 3%. 45,5% of the physicians reported that
they had never experience a difficulty in accomplishing
their daily work and a 46% of nurses mentioned also that
this factor was never a major problem in accomplishing
their daily work.

A 38,2% of the physicians reported to have a good
night sleep or a mediocre quality of sleep (38,2% both
physicians and nurses}: In the question asking to vali-
date the quality of sleep in numbers (in a scale of 1-10)
the 1 being the worst kind and the 10 the best quality of
sleep the majority of the answers were between 5 and 8
The average number of hours the medical doctors and
nurses sleep are between 5-6 hours per night, with the
majority of them reporting that the sleeping hours were
between 12 at night and 5 am to 6 am in the morning.

Correlations between physical activity and sleep
disorders

An important interrelationship is found between the
intense physical activity during the daily work and the
time the sample is sitting and relaxing during the week-
ends (rho=0.194; p=0.36).

Meanwhile a negative correlation (rho=-0.157;
p=0.047) is found between the intense physical activity
during the daily work and the sleep duration. The cor-
relation indicates that an intense physical activity during
the working time leads to a diminution of the duration
of the sleep.

In particular it seemed that with the more intense
physical activity there was a sensation of having less
time to sleep both for physicians and nurses.

Additionally, based on the responses of the partici-
pants with an intense physical activity at work there was
a major feeling of tiredness during the morning wake
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Feeling of tiredness Preference of having Bad quality of

My sleep is short During wake-up inthe  more energy during quallty

. sleep
morning the day
None 57.04 57.14 72.19 65.86
LNrTva'\cl);iPHYSICAL ACTIVITY Mediocre 75.12 70.42 62.14 85.42
Enough 71.04 85.76 91.84 96.16
Days/week
(mean rank) Alot 100.43 90.02 85.81 89.25
Very-very long 93.92 102.37 97.47 -
Kruskal Wallstest 14775p-0005  13486p-0009  14200,p-0007 LY

Table 1. Correlation with intense physical activity at work

-up as is presented in Table V. The same
also positive correlation existed with the
mediocre physical activity at work and the
feeling of tiredness during the wake-up in

the morning.

Another important point was the cor-
relation between the hours of sleep and
the time spent by the sample during their
free time. A related positive correlation
also exists between the mediocre physical

activity during the free time and the hours
of sleep. The results showed that when

Preference of
My sleep is havingmore  Bad quality of
short energy during sleep
the day
None 106.95 99.19 89.46
INTENSE PHYSICAL ACTIVITY _ Mediocre 85.22 89.85 75.69
DURING THE FREE TIME Enough 74.74 70.97 93.15
minutes / day Alot 82.92 78.69 77.45
(mean rank) -
Very-very 72.02 78.24 59.00
long
. 14.032; 15.153; 10.679:
Kruskal Wallis test 0=0.007 0=0.004 p=0.030

physical activity was intense or mediocre
then the hours of sleep were going down.

The general notion between the participants regard-
ing the perception of not sleeping well seemed to be
positively correlated with the daily work and the free
time. Meanwhile the time spend sitting or relaxing in
their daily work or their free time was irrelevant regard-
ing the quality of their sleep (Tables 1 and 2).

It is important also to mention that there was no cor-
relation between the intense and the mediocre physical
activity at work and the daily drowsiness and their ef-
fort to remain awake during the day. This parameter is
not correlated either with the time medical doctors and
nurses are spending sitting down and relaxing during
the weekend or doing administrative work at the job.
It is also important to notify that the intense physical
activity of both physicians and nurses is positively cor-
related with their desire to have more energy during the
day as is pinpointed in Table VII. This finding is also pos-
itively correlated with the duration of intense physical
activity during the free time of the participants in the
study as it is shown in Table VIIL It is also worthwhile to
mention that there is no correlation with the time that
the participants spent sitting during their daily work, or
during the weekend.

The general evaluation of the sleep quality of medical
doctors and nurses has been investigated with the fol-
lowing questions:

Give a number to evaluate your sleep quality between
1: “Very bad” and 10 “Excellent” The given responses
seemed to be correlated positively with the time the
participants spent for physical activity during their free
time independently of the fact that this physical activi-
ty could be either intense or mediocre as it is shown in
Table 4.
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Table 2. Correlation with intense physical activity during the free time

Feeling of tiredness
During wake-up in the

morning
None 96.50
INTENSE PHYSICAL AC- Mediocre 26,36
TIVITY DURING WAKE-
UP IN THE MORNING Enough 71.38
(mean rank) Alot 74.23
Very-very long 82.52

Kruskal Wallis test 10.223; p=0.037

Table 3. Correlation with intense physical activity during wake-up in the
morning

Sleep evaluation  Sleep evaluation

Medical doctors Nurses

Very poor 68.00 61.50

1 68.00 82.13

INTENSE PHYS- 2 7958 7217
ICAL ACTIVITY 3 73.62 94.45
DURING WAKE-UP 4 84.58 78.18
IN THE MORNING 6 86.30 86.46
(mean rank) 7 73.55 67.01
8 86.54 83.15

Excellent 114.40 119.61

Kruskal Wallis test 18.170; p=0.033 23.772; p=0.005

Table 4. Correlation with intense physical activity during free time and
sleep evaluation

The sleep evaluation of the participant is correlated
with a number of other parameters such as:

a: the quantity of sleep of both physicians and nurses

b: the difficulty of getting asleep

c: the wake-up times during the night sleep

d: the feeling of sorrow and depression they may feel
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e: the feeling of tiredness during their awake-up time

f: the feeling of drowsiness during the day and their
effort to remain awake

g: the desire to have more energy during the day

h: the difficulty of concentrating in their work

i: the inner feeling of having a bad sleep

5. DISCUSSION

Based on the findings of the research is obvious that
both nurses and medical doctors are having a very de-
manding job (18) which obliged them to be in a some-
how continuous physical activity both intense or even
mediocre. In contrast during their free time they seem
not to be engaged in intense or even mediocre physical
activity as it is found in other research studies (14, 15).
The meantime they spent sitting or doing administrative
work both during their daily work or during their free
time was not different for medical doctors and nurses
(4 to 4,5 hours a day). Referring to sleep problems like
snoring or nocturnal sweating, or difficulty in getting
sleep, to terrifying dream, to the feeling of sorrow or
depression are not so important for the participants
of the study and the majority of them mentioned that
they didn't experience such symptoms. Additionally, the
majority mentioned that they didn't kick off their feet
during the night sleep. Additionally, the majority of the
participants mentioned that they had only few sleeping
hours and that felt somehow tired when they awake up
during the morning. A high percentage of the partici-
pants reported that they felt drowsiness during the daily
work and they made a great effort to remain awake and
that they would like to have more energy during the day.
Generally, they evaluated their sleeping time as good or
mediocre. To the question of a numeric evaluation of
the quality of their sleep with a scale of 1 (very poor) to
excellent (10) the majority responded as mediocre with
grades from 5 to 8. The sleep duration of nurses and phy-
sicians was between 5-6 hours per night from 12 o’clock
at night tile 5-6 in the morning.

Finally, from the correlation between physician activi-
ty and sleep disorders the following results were pointed
out. The intense physical activity during the daily work
had a positive correlation with the following parameters:

+ the time they spent sitting and relaxing health

professionals in one day during the week-end

+ the feeling of having a poor sleep (short time of

sleeping),

+ the feeling of tiredness when they got awake

during the morning,

+ the desire to have more energy during the day,

« the general perception of having a poor quality of

sleep.

As a result, the fact of an intense physical activity at
work leads to a higher degree of the above-mentioned
conditions. Additionally, the intense physical activity
during the daily work is negatively correlated with the
sleep duration the participants, meaning that an in-
tense physical activity may lead to less sleeping hours,
a fact that matches the intense physical activity with the
above-mentioned conditions.
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Another critical point to be mentioned is that a me-
diocre physical activity is positively correlated with the
feeling of tiredness during the awake up time of the par-
ticipants. As a result, as the duration of an intense phys-
ical activity is getting longer, the sleeping duration is
getting shorter as well as the feeling of tiredness during
the awake up time, the desire for more positive energy
during the day and the general perception that the qual-
ity of the sleep is very poor. In contrast a mediocre phys-
ical activity during the daily work led only to a feeling of
tiredness during the awake up time.

Regarding the physical activity held during the free
time of the health professionals has been found that the
intense physical activity is positively correlated with:

+ the feeling of having a poor sleep,

+ the feeling of tiredness during the awake up time,

+ the desire for more energy during the day,

+  the general perception of having a poor sleep,

+ the evaluation of the sleeping time.

With the last condition was also positively correlat-
ed the mediocre physical activity during the free time,
which also has a positive correlation with the feeling of
having a poor sleep.

As a matter of fact, a longer intense physical activi-
ty during the free time, led to a poorer sleep, to a feel-
ing of tiredness during the wake up time, to a desire of
more energy during the daily work and to the general
perception that a person has a poor sleep. Meanwhile
a longer mediocre physical activity led to a higher no-
tion of having a poor-quality sleep. Finally, both the in-
tense and the mediocre physical activity during the free
time of the participants was positively correlated with
the sleep evaluation of the health professionals. This fact
means that a longer intense physical activity during the
free time leads to a better sleep evaluation. This as a con-
dition which is in contrast with the correlation between
the intense physical activity during the free time and the
feeling of having a poor sleep quality. Finally, it is -advis-
able-to undertake-a study of a bigger sample to finalize
the results.

6. CONCLUSION

The data was collected from a sample of 204 nurs-
es and medical doctors working in public hospitals in
Greece. For the completion of the study a questionnaire
was used which was a merge of other validated interna-
tional questionnaires which measure the level of phys-
ical activity and the sleep disorders. The results of the
statistical analysis showed that there are positive cor-
relations between the level of physical activity during
the daily work and the free time of the participants with
parameters that are related to sleep disorders. To have
more validated results a bigger sample is needed, and a
longer period of observation is required.
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