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Abstract

Background. Physical effort related to work is a specific type of human activity. Nurses are a professio-
nal group that is particularly at risk of overloading the musculoskeletal system resulting from fulfilling ba-
sic duties.

Objectives. Determining the value of hand strength before and after work in women working as nurses in
12-hour-shift work system and verifying whether in the course of work the physical strength of the nur-
ses” hands changes.

Material and methods. As part of the study, the strength of the hand muscles was measured among
nurses employed in one of hospitals in Silesian voivodeship (province) in Poland. The research group con-
sisted of 65 women. The maximum gripping strength was measured by means of a hydraulic hand dyna-
mometer. In addition, the respondents” hands were measured and a short interview was collected among
them to characterize the research group. The accrued data was analyzed using STATISTICA, v. 10.0 software
(StatSoft Polska, Cracow, Poland).

Results. Measurements of the grip strength before and after the 12-hour shift of nurses showed a statisti-
cally significant (p < 0.001) reduction in the mean strength values of both hands compared to the level befo-
re the shift. In the case of the right hand, the average value decreased by 2.4 kg, and in the left hand by 1.7 kg.
In addition, the difference between the average strength of the right and left hand was demonstrated. The
righthand showed higher strength values both before and after the working shift compared to the left hand.
The analysis showed a statistically significant relationship between the age of nurses and the strength of the
left hand before and after the working shift (p = 0.0125).

Conclusions. The effort during the working shift has an effect on changing the average strength of the
hand. Physical load during nursing work affects the strength of the hands of nurses they present before and
after the working shift.

Key words: nurses, muscular strength of the hands, shift work



260 D. Wisniowska, et al. Hand strength in nurses before and after work

Streszczenie

Wprowadzenie. Wysitek fizyczny zwigzany z pracg zawodowa jest specyficznym rodzajem aktywnosci cztowieka. Pielegniarki to grupa zawodowa szczegélnie
narazona na przeciazenia ukfadu ruchu wynikajace z wypetniania podstawowych obowigzkow stuzbowych.

Cel pracy. Okreslenie wartosci sity dtoni kobiet zatrudnionych jako pielegniarki w 12-godzinnym systemie zmianowym przed pracg i po niej oraz zweryfikowanie,
czy w zwiazku z obciaZeniem fizycznym podczas pracy nastepuje zmiana wartosci sity dtoni pielegniarek.

Materiat i metody. W ramach badan przeprowadzono pomiar sity miesni dtoni pielegniarek zatrudnionych w jednym ze slaskich szpitali. Grupe badang stano-
wito 65 kobiet. Maksymalna sita chwytu zostata zmierzona za pomocg hydraulicznego dynamometru recznego. Dodatkowo wykonano pomiary dtoni responden-
tek i zebrano krétki wywiad w celu scharakteryzowania grupy badanej. Pozyskane dane poddano analizie statystycznej w programie STATISTICA 10.0 (StatSoft Pol-
ska, Krakow, Polska).

Wyniki. Pomiary wtasciwe sity chwytu pielegniarek przed 12-godzinng zmiang robocza i po niej wykazaty istotne statystycznie (p < 0,001) zmniejszenie $red-
nich wartosci sity obu dtoni po catym dniu pracy. W przypadku dtoni prawej wartos¢ Srednia zmniejszyta sie 0 2,4 kG, a w dfoni lewej 0 1,7 kG. Dodatkowo wyka-
zano roznice pomiedzy $rednia sit3 dtoni prawej i lewej. Diori prawa wykazywata wyzsze wartosci sity zaréwno przed zmiang robocza, jak i po niej w poréwnaniu
7 dtonia lewa. Przeprowadzona analiza wykazata istotng statystycznie zaleznos¢ pomiedzy wiekiem pielegniarek a sitg dfoni lewej przed zmiang robocza i po niej
(p=10,0125).

Wnioski. Wysitek w trakcie zmiany roboczej ma wptyw na zmiane Sredniej sity dtoni. ObciaZenie fizyczne podczas pracy pielegniarskiej wptywa na wartosc sity

dtoni pielegniarek, jakg dysponujg przed rozpoczeciem pracy oraz po skoriczonej zmianie roboczej.

Stowa kluczowe: pielegniarki, sita miesnirak, praca zmianowa

Background

In the available literature, more and more attention is
being paid to the problem of nurses’ physical strain.!-®
Nurses are an occupational group particularly vulnerable
to motor system overload resulting from their basic du-
ties. The process of patient care and the associated mul-
titude of activities require not only good physical condi-
tion, but also manual dexterity and muscle strength.*-°

Work-related physical effort is a specific type of hu-
man activity. In connection with the work performed, the
body incurs a certain energy and physiological expendi-
ture. It depends on the nature of work, i.e., the magnitude
of the physical or psychosocial strain and the individual’s
physical aptitude and performance.”

The assessment of physical performance is made to de-
termine how the body copes with changes that occur as
a result of physical effort, and how compensation mecha-
nisms work in this situation. One of the instruments used
for this purpose, in addition to aerobic and anaerobic ca-
pacity tests, are measurements of human muscle force.
Muscle force is determined by several factors, many
of which are individual in nature. It is determined by,
among other things, muscle structure, stimulus strength,
frequency of stimulations, as well as age and weight. Cir-
cadian rhythm and workload also have an impact. The
assessment of human muscle force is possible using dyna-
mometers which determine its maximum value. Due to
its high availability and ease of measurement, it is a com-
monly used method for assessing static strength levels.®?

The process of patient care involves many activities,
such as health evaluation, monitoring of vital signs and
symptoms, nursing, daily toilet and feeding, administra-

tion of medication, collection of biological material for
laboratory tests, treating wounds, changing dressings, or
anesthesia.*~® The multidimensionality and complexity
of work means that a person employed as a nurse must
have high manual skills. Depending on the specialization
of the department, there are some changes in the scope of
duties, which relate to different profiles of patients. The
workload is therefore different. During the study con-
ducted among nurses of 2 hospitals in Bydgoszcz, Poland,
there were significant differences in energy expenditure
incurred by nurses working in surgical departments and
outpatient departments.!® Official duties of a surgical de-
partment nurse are classified as medium work, whereas
the work of an outpatient department nurse is light. In
turn, a survey conducted among 350 nurses employed in
Silesian healthcare institutions showed that nurses con-
sider work in the neurology, intensive care unit (ICU),
surgery, and oncology departments as the heaviest.!!

Forced body posture during nursing activities, trans-
porting, lifting, and carrying patients with reduced mo-
bility, as well as prolonged standing work lead to motor
system pains. They are the result of numerous micro-
injuries associated with these activities or as a result
of a single strain, e.g., when carrying patients or heavy
medical equipment. Therefore, one of the main risks as-
sociated with this profession is the occurrence of muscu-
loskeletal disorders.!!

This is confirmed by a survey carried out at stationary
healthcare institutions in the Silesian voivodeship (prov-
ince) in Poland among 1,299 nurses, which showed that
more than half of the respondents complain about pain
in the motor system and 1/10 of them is chronically ill.12
Additionally, these ailments intensify after a completed
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working shift, which indicates that they are directly re-
lated to the way they work and the physical strain accom-
panying nursing activities.

The aim of this paper was to determine the value of
hand strength of women employed as nurses in a 12-hour
shift system before and after working shift and to verify
whether there is a difference in these values due to physi-
cal work.

Material and methods

The study included the measurement of hand muscle
force of nurses employed at one of Silesian hospitals. The
study group consisted of 65 women aged 25-60 years
employed as nurses in a 12-hour shift system in 6 de-
partments: Internal Diseases I, Internal Diseases II, Gen-
eral Surgery, Obstetrics and Gynecology, Oncology, and
Emergency Room (ER).

The maximum grip strength was measured with the
Kern MAP 130K1 Series hydraulic hand dynamometer
with springs of a 40 kilo-load. After having heard the
instructions, each nurse squeezed the dynamometer bar
twice, with both right and left hand. The 2! trial was
considered to be the correct measurement. The sur-
vey consisted of 2 measurements — before and after the
working shift. After the measurement was completed,
each nurse was asked to take part in a short interview to
answer questions regarding age, height, body weight, job
seniority, number of nurses per shift, number of patients
per 1 nurse, and type of shift (day/night). In addition, the
length of a forearm, hand and fingers was measured.

The Bioethics Committee of the Medical Univer-
sity of Silesia in Katowice (decision No. KN'W/0022/
KB1/155/1/12) gave its consent for the study. The data
from the survey protocol, i.e., the interview along with
the measurement results of each participant, were encod-
ed in a database created in Microsoft Excel program (Mi-
crosoft Corp., Redmond, USA) and subjected to statisti-
cal analysis using STATISTICA, v. 10.0 software (StatSoft
Polska, Cracow, Poland). Statistical evaluation of the ob-
tained values was performed using the Student’s ¢ test for
dependent variables, non-parametric test for indepen-
dent variables (Kruskal-Wallis test) and Mann—Whitney
U test, with the assumption of statistical significance in
case of the result p < 0.05.

Results

The most numerous group were nurses working in the
Gynecology and Obstetrics Department (23%). Most of
the respondents were 40—45 years old. Forty-three per-
cent of the total number of respondents had a healthy
body mass index (BMI); however, an equally large group
were women, whose BMI indicated overweight — 40%.

Obesity occurred in 17% of respondents. The average
BMI was 26.4 +5.1. The vast majority of nurses (65%) took
part in the study during the day shift and only 35% of
them during the night shift. The average length of service
of the respondents was 22 +8.75 years. Most of the nurses
surveyed worked in the profession for 25-35 years (43%
of the total number of the surveyed), while the fewest un-
der 15 years (23%). The Surgical and Internal Medicine
II Departments were characterized by the highest per-
centage of women with the longest job seniority, while
the Gynecological and Obstetrics Department and ER
were had the highest number of nurses with the shortest
job seniority. Most often nurses worked in 2- and 3-man
teams (77% of the respondents). Most often there were
15-20 patients per 1 nurse (34% of cases), while the rar-
est number was over 20 patients (14%). On average, there
were 15.55 +5.32 patients per nurse (Table 1).

The measurements of selected anthropometric values
showed that the forearm length of 24.5-25.5 cm was the
most frequent among the surveyed nurses (26% of the
study population). The palm length among the respon-
dents was rarely 15-16 cm (14%) and most often 17-18 cm
(34%). Less than half of the respondents (46%) had a hand
width of 7.5-8.0 cm. The most common hand spread of
the surveyed nurses was 18.5-19.5 cm (31%). The length
of the thumb was most often 11.0-11.5 cm (39% of the to-
tal), while rarely less than 10.5 cm (9.2%), and the length
of the middle finger of the nurses was mainly in the range
of 7.5-8.0 cm and 8.0—8.5 cm (37% of the study popula-
tion), respectively (Table 2).

The proper grip strength measurements before and af-
ter a 12-hour nurses’ working shift showed a statistically
significant (p < 0.001) decrease in the average strength
of both hands compared to the level before the working
shift. In the case of the right hand, the average value de-
creased by 2.4 kg, and in the left hand by 1.7 kg. Addi-
tionally, the difference between the average strength of
the right and left hand was shown. The right hand was of
higher strength values both, before and after the working
shift compared to the left hand (3 kg before work; 2.3 kg
after work) — Table 3.

Analyzing the results of the hand strength values be-
fore and after the shift, it was found that the highest aver-
age values in the right hand were held by nurses working
in the ER, who obtained 29.5 kg and 27.6 kg, respectively.
In the left hand, before the shift, the highest average value
was obtained by nurses from the Gynecology and Obstet-
rics Department (26.1 kg), and after the shift — by nurses
employed in the ER (24.7 kg) — Table 4.

The difference in the right- and left-hand strength
before and after the shift is independent of the depart-
ment where the surveyed nurse works (p = 0.9432 and
p = 0.6572 respectively). Although the Kruskal-Wallis
test did not show statistically significant differences in
the hand strength before and after the shift in relation
to the type of department, a small disproportion can be
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seen, which may be due to the specificity of the tasks en-
trusted to the given female workers (Fig. 1).

The analysis showed a statistically significant relation-
ship between the age of nurses and the left-hand strength
before and after the shift (p = 0.0125). With increasing
age, the strength of the nurses’ left-hand grip decreases,

Table 1. Study population characteristics

Tabela 1. Charakterystyka badanej populacji

Variable Categories n %

<40 14 21

Age [years 40-45 20 31

46-50 18 28

>50 13 20

Internal Diseases | 9 14

Internal Diseases Il 1 17

Surgery " 17

Department Oncology 7 1

* Comernes oo

Emergency Room 12 18

healthy 28 43

BMI overweight 26 40

obesity 1 17

i day 42 65

night 23 39

<15 years 15 23

Job seniority 15-25 22 34

26-35 28 43

1-man 9 14

Team 2-man 26 39

composition 3-man 25 38

4-man 5 9

<10 15 23

Number of 10-15 19 29
patients per 1

nurse 16-20 22 34

>20 9 14

n —number of the analyzed characteristic in the sample.

Table 2. Selected anthropometric measures of studied population (n = 65)

Tabela 2. Wybrane miary antropometryczne badanej populadji (n = 65)

Percentage

of total
[%]

Feature

Length of a forearm 24.5-25.5 26
Length of a palm 17-18 34
Width of a palm 75-8 46
Palm spread 18.5-19.5 31
Length of a thumb 11-11.5 39
Length of a middle finger 75-85 74

both before and after work. However, no significant cor-
relations were found between the right- and left-hand
strength and BMI, job seniority, number of patients per
nurse, type of shift and department, forearm length,
palm length, palm width, palm spread, thumb length, and
middle finger length (Table 5).

Table 3. Comparison of hand muscle strength before and after workshift

Tabela 3. Poréwnanie sity miesni rak przed zmiang robocza i po niej

Right arm Leftarm
FRramESt after shift
25-30kg  25-30kg  25-30kg  20-25kg
Max. 389kg 36.1 kg 35kg 33 kg
M 28 kg 256 kg 25kg 233 kg
>35 kg 6 persons 0 persons 2 persons 0 persons

Max. — maximum value; M — mean.

Table 4. Average values of hand strength before and after workshift

Tabela 4. Wartosci srednie sity dtoni przed zmiang robocza i po niej

Left arm

Rightarm

Departments

Surgery 26.6 24.1 23.8 21.8
Internal Diseases | 281 244 24.2 21.8
Internal Diseases Il 286 264 254 240
(G){)Zfect?i'g—:’y and 280 259 261 241
Emergency Room 295 276 26.0 24.7
Oncology 271 24.7 24.8 225

Table 5. Difference in hand strength values relative to selected variables

Tabela 5. Roznica wartosci sity dtoni wzgledem wybranych zmiennych

Variable p-value
leftarm
Age 04417 0.0125
BMI 0.2982 0.2163
Working shift (day/night) 0.3297 0.6408
Job seniority 04868 0.2072
Number of patients per 1 nurse 0.4940 0.2251
Length of a forearm 0.5663 0.1361
Length of a palm 0.3815 04073
Width of a palm 0.0854 0.5905
Palm spread 0.3613 04874
Length of a thumb 0.2859 0.5144
Length of a middle finger 0.2006 0.9321

p — level of statistical significance.
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Fig. 1. The average difference between left and right hand strength
in relation to the type of ward (n = 65)

Ryc. 1. Srednia réznica sity dtoni prawej i lewej a rodzaj oddziatu (n = 65)

Discussion

The assessment of the workload in the professional
group of nurses is still an important and frequently re-
searched topic. While performing their professional du-
ties, nurses are exposed to motor system overloads to
varying degrees, within the same job, which is mainly due
to the specifics of the department where they work.13-1>
As shown in this study, physical effort associated with
work reduces nurses’ hand strength and, consequently,
the precision of manual activities. It was found that the
average strength of nurses’ right hand before the shift was
28 kg and of the left hand — 25 kg. In turn, after the shift,
a significant decrease in the right hand strength, by 2.4 kg
on average, and of the left hand by 1.7 kg, was noted. The
obtained results are consistent with the study carried out
by Kosiniska et al.,'®!7 in which the average strength of
the nurses” hands was in the range of 13.85-31.47 kg, and
a higher value of strength was found in right hands.

The study also showed a correlation between age and
the left-hand strength before and after the shift. Other
variables did not show any correlation with the nurses’
grip strength. However, the literature documented the ef-
fect of age and nurses’ BMI on hand strength,'®!%! indi-
cating that women with a higher BMI had higher values of
right- and left-hand strength.®~18 Similar results were ob-
tained by Merchaoui et al.,?° who studied hand strength
among Tunisian nurses. They showed that the aver-
age value of hand strength increased with a higher BMI
(p = 0.015). Researchers also stressed that hand dyna-
mometer tests are a useful tool for assessing strength
and operational capability at work among healthcare pro-
fessionals. Despite numerous evidence confirming this
dependence, there are also publications'”!® in which no

influence of the age of nurses and their length of service
on the value of hand strengthwas noted; therefore, it is
difficult to clearly determine the accuracy of the results.

The subjective perception of work is also important in
assessing workload among nurses. A study by Merchaoui
et al.,2% quoted earlier, showed that the grip strength was
higher in nurses (p < 0.001) who perceived work as physi-
cally light (p = 0.0001). However, as Wyderka?' proved,
79% of nurses believe that work becomes more and more
burdensome as the years go by.

In this article, the type of shift did not show statistically
significant differences in hand strength values. A study as-
sessing hand strength among 1,181 nurses and assistants
at 2 university hospital centers in Sahel indicates that
the maximum grip strength was greater in shift workers
(p = 0.0001).2% Kosiniska et al., however, stress that the
night shift may be associated with a disturbance of a cir-
cadian rhythm, leading to a decrease in activity and lower
concentration, and thus faster muscle fatigue.'*'® Anoth-
er problem may be a large number of patients per nurse on
the night shift, which may further increase fatigue. Such
an approach is in line with the results of a Canadian study
that assessed how nurses perceive physical strain during
their routine professional activities. These results de-
scribe teamwork as a significant reduction in workload.??

Motor system strain resulting from workload is one of
the important issues related to nursing profession due to
fast pace of work, nature of the activities performed and an
extremely high level of responsibility.?* Despite increasing
efforts in the field of the ergonomics of working positions,
there is still an insufficient number of preventive measures,
including those related to work organization, which could
reduce the risks associated with the motor system strain in
nursing work. This is all the more important because the
excessive workload of nurses can result in a decrease in the
quality of services provided and in the efficiency of work.?®

Conclusions

Left- and right-hand strength differs among the sur-
veyed nurses.

The right hand showed higher strength values both be-
fore and after shift compared to the left hand.

The muscle effort during a working shift affects the
change in mean hand strength. Physical strain during
nursing affects the value of hands strength before and
after the shift.

There is a correlation between the age of the nurses and
the left-hand strength and after the shift.

ORCID iDs
Dominika Wisniowska @ https://orcid.org/0000-0002-3678-3399
Sylwia Duda @ https://orcid.org/0000-0002-0979-2548

Aleksandra Kulik
Przemystaw Nowak

https://orcid.org/0000-0002-8795-4960
https://orcid.org/0000-0002-0269-5382


https://orcid.org/0000-0002-3678-3399
https://orcid.org/0000-0002-0979-2548
https://orcid.org/0000-0002-8795-4960
https://orcid.org/0000-0002-0269-5382

264

D. Wisniowska, et al. Hand strength in nurses before and after work

Martyna Waliczek
Damian Nowak

https://orcid.org/0000-0001-5544-2904
https://orcid.org/0000-0002-3490-4943

References

1.

. Kutagowska E,

Kosinska M, Kutagowska E. Stanowisko pracy pielegniarki. Aspe-
kty organizacji i ergonomii. Katowice, Poland: Slaska Akademia
Medyczna; 2003.

Jézwiak Z. Obcigzenie uktadu ruchu w praktyce pielegniarskiej. £6dz,
Poland: Instytut Medycyny Pracy im. prof. dr med. Jerzego Nofera;
2000.

Kosinska M, Kutagowska E. Wybrane zagadnienia bezpieczeristwa
i higieny pracy na stanowisku pielegniarki. Katowice, Poland: Slaska
Akademia Medyczna; 2005.

Bilski B, Sykutera L. Uwarunkowania obcigzerr uktadu ruchu
i ich konsekwencje zdrowotne wsréd pielegniarek czterech
poznanskich szpitali. Med Pr. 2004;55(5):411-416. http:/www.imp
lodz.pl/upload/oficyna/artykuly/pdf/full/Bil5_05_04.pdf.
Accessed on November 8, 2019.

Kwiecien-Jagus K, Wujtewicz M. Analiza obcigzenia praca persone-
lu pielegniarskiego oddziatéw anestezjologii i intensywnej terapii
na podstawie polskojezycznej wersji kwestionariusza japonskiego.
Probl Hig Epidemiol. 2015;96(1):128-137.

Mynarski W, Grabara M, Nawrocka A, Niestrdj-Jaworska M,
Wotkowycka B, Cholewa J. Rekreacyjna aktywnos¢ fizycz-
na i dolegliwosci miesniowo-szkieletowe pielegniarek. Med Pr.
2014;65(2):181-188. d0i:10.13075/mp.5893.2014.018

Debska G, Pasek M, Wilczek-Ruzyczka E. Obcigzenia psychiczne
i wypalenie zawodowe u pielegniarek pracujacych w réznych
specjalnosciach zawodowych. Hygeia Public Health. 2014;49(1):
113-119.  http://www.h-ph.pl/pdf/hyg-2014/hyg-2014-1-113.pdf.
Accessed on November 8, 2019.

Gorski J. Fizjologiczne podstawy wysitku fizycznego. Warsaw, Poland:
PZWL; 2008.

Wojciech W, Szulc A, Kotodziejczyk M, Szulc A. Wybrane zagadnie-
nia dotyczace wptywu wysitku fizycznego na organizm cztowieka.
J Educ Health Sport. 2015;5(10):350-372.

. Rydlichowska D. Wybrane aspekty psychicznego i fizycznego

obciqgzenia pracq na stanowisku pielegniarki [thesis]. Torun, Poland:
Uniwersytet Mikotaja Kopernika; 2012.

Kosiniska M. Obcigzenie pracg personelu
pielegniarskiego. Ann UMCS Sec D. 2003;58(13):219-225.

. Kutagowska E, Kosinska M. Problemy zdrowotne personelu

pielegniarskiego. Ann UMCS Sec D. 2005;60(16):190-193.

. Kuriata E, Felinczak A, Grzebieluch J, Szachniewicz M. Czynni-

ki szkodliwe oraz obcigzenie praca pielegniarek zatrudnionych
w szpitalu. Czes¢ Il. Piel Zdr Publ. 2011;1(3):269-273.

. Kutagowska E. Obcigzenia uktadu miesniowo-szkieletowego

i ich uwarunkowania u pielegniarek operacyjnych. Med Pr.
2009;60(3):187-195. http://www.imp.lodz.pl/upload/oficyna
/artykuly/pdf/full/2009/3_2009/MP3_2009_Kulagowska.pdf.
Accessed on November 8, 2019.

. Kutagowska E. Obcigzenie uktadu miesniowo-szkieletowego pod-

czas pracy wykonywanej przez pielegniarke anestezjologiczna.
Med Pr. 2008;59(4):287-292.  http://www.imp.lodz.pl/upload
/oficyna/artykuly/pdf/full/2008/4_Ku%C5%82agowski.pdf. Accessed
on November 8, 2019.

. Kosinska M, Plinta R, Kutagowska E. Wartos¢ sity dtoni pielegniarek

pracujacych w systemie zmianowym. Ann UMCS Sec D. 2005;60(16):
35-42.

Kosinska M, Plinta R, Komraus J. Wartos¢ sity dtoni parame-
trem obciazenia pielegniarek pracg zawodowa. Ann UMCS Sec D.
2003;58(13):81-87.

. Kosinska M, Komraus J, Plinta R. Wzgledne wartosci energii dfoni

kobiet pracujqcych w systemie zmianowym. In: Kosiriska M, Niebroj L.
Ergonomia w opiece zdrowotnej. Katowice, Poland: Eukrasia;
2003:4,21-31.

. Klum M, Wolf M, Hahn P, Leclere F, Bruckner T, Unglaub F. Predict-

ing grip strength and key pinch using anthropometric data, DASH
questionnaire and wrist range of motion. Arch Orthop Trauma Surg.
2012;132(12):1807-1811. doi:10.1007/s00402-012-1602-8

20.

21.

22.

23.

24,

25.

Merchaoui |, Bouzgarrou L, Amri C, et al. Determinants of
grip strength in Tunisian nurses: A bicentric study. Recent Pat
Inflamm Allergy Drug Discov. 2016;10(1):54-60. doi:10.2174/187221
3X10666160607125547

Wyderka MI, Niedzielska T. Ergonomia w pracy pielegniarki. Pieleg
Pol. 2016;60(2):165-169. doi:10.20883/pielpol.2016.5

Merchaoui |, Bouzgarrou L, Mnasri A, et al. Influence of shift work
on the physical work capacity of Tunisian nurses: A cross-section-
al study in two university hospitals. Pan Afr Med J. 2017;2(26):59.
doi:10.11604/pam;.2017.26.59.11279

Gaudine AP. What do nurses mean by workload and work over-
load? Can J Nurs Leadersh. 2000;13(2):22-27.

Cisek M, Przewozniak L, Kézka M, et al. Obcigzenie praca podczas
ostatniego dyzuru w opiniach pielegniarek pracujacych w szpita-
lach objetych projektem RN4CAST. Zdr Publ Zarz. 2013;11(2):210-224.
doi:10.4467/208426270Z.14.018.1628

Kunecka D. Working time intervals and total work time on nurs-
ing positions in Poland. Med Pr. 2015;66(2):165-172. doi:10.13075
/mp.5893.00037


https://orcid.org/0000-0001-5544-2904
https://orcid.org/0000-0002-3490-4943

