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Abstract	
Work	fatigue	is	a	common	occupational	health	problem	among	nurses	and	may	negatively	affect	work	performance	
and	the	quality	of	health	services.	Occupational	and	physiological	factors	such	as	physical	workload,	work	shifts,	blood	
glucose	 level,	 uric	 acid	 level,	 cholesterol	 level,	 and	nutritional	 status	may	 contribute	 to	 fatigue	 and	 reduced	nurse	
performance.	This	study	aimed	to	analyze	the	effects	of	these	factors	on	nurse	performance	through	work	fatigue	as	an	
intervening	variable.	This	study	used	a	quantitative	cross-sectional	design	and	was	conducted	at	Stella	Maris	Hospital	
Makassar,	 South	 Sulawesi,	 Indonesia,	 in	 2025.	 A	 total	 of	 120	 nurses	were	 included	 using	 a	 technique.	 Data	were	
collected	through	physiological	measurements,	body	mass	index	assessment,	and	structured	questionnaires	related	to	
workload,	work	 shifts,	work	 fatigue,	 and	 nurse	 performance.	Data	were	 analyzed	 using	 univariate,	 bivariate,	 path	
analysis,	and	Sobel	test	analysis.	The	results	showed	that	physical	workload,	cholesterol	level,	nutritional	status,	and	
work	shift	significantly	affected	work	fatigue.	Cholesterol	level	also	significantly	affected	nurse	performance	directly.	
Work	 fatigue	 significantly	 affected	 nurse	 performance	 and	 mediated	 relationships	 between	 physical	 workload,	
cholesterol	level,	nutritional	status,	work	shifts,	and	nurse	performance.	However,	blood	glucose	and	uric	acid	levels	
did	not	show	significant	indirect	effects	on	nurse	performance.	In	conclusion,	work	fatigue	plays	an	important	role	in	
the	 relationship	 between	 occupational	 and	 physiological	 factors	 and	 nurse	 performance.	 Appropriate	 workload	
management,	nutritional	monitoring,	shift	scheduling,	and	health	screening	are	recommended	to	reduce	fatigue	and	
maintain	optimal	nurse	performance.	
Keywords:	Metabolic	Indicators,	Nurse	Performance,	Nutritional	Status,	Physical	Workload,	Work	Fatigue.	
	

Introduction	
Nursing	services	are	an	essential	part	of	hospital	
health	care	systems	because	nurses	provide	direct	
patient	 care	 for	 twenty-four	 hours	 every	 day.	
Nurses’	 performance	 greatly	 influences	 service	
quality,	 patient	 safety,	 treatment	 outcomes,	 and	
patient	satisfaction	with	hospital	services.	Nurses	
are	responsible	for	monitoring	patient	conditions,	
administering	 medications,	 documenting	 clinical	
information,	 communicating	 with	 patients	 and	
families,	and	responding	to	emergency	situations.	
These	 responsibilities	 require	 good	 physical,	
mental,	 and	 emotional	 abilities.	However,	 nurses	
often	 face	 job	 demands	 such	 as	 high	 workloads,	
shift	schedules,	prolonged	standing,	time	pressure,	
and	 limited	 rest	 periods.	 These	 conditions	 may	
increase	the	risk	of	occupational	fatigue,	which	can	
negatively	 affect	 nurses’	 health	 and	 work	
performance.	 Therefore,	 maintaining	 optimal	

nurse	 performance	 is	 an	 important	 aspect	 of	
hospital	 management	 and	 occupational	 health	
programs.	 Occupational	 fatigue	 is	 a	 multidimen-
sional	 condition	 involving	 physical,	 mental,	 and	
emotional	exhaustion	caused	by	continuous	work	
demands	 and	 insufficient	 recovery	 time.	 Fatigue	
among	 nurses	 may	 reduce	 concentration,	
alertness,	thinking	ability,	reaction	time,	and	work	
efficiency.	 This	 condition	 may	 also	 increase	 the	
risk	of	medical	 errors,	 reduce	patient	 safety,	 and	
decrease	the	quality	of	nursing	services.	Previous	
studies	 have	 shown	 that	 occupational	 fatigue	 is	
one	 of	 the	 most	 common	 occupational	 health	
problems	 experienced	 by	 nurses	 in	 many	
countries.	Nurses	with	high	fatigue	 levels	 tend	to	
experience	 lower	 work	 motivation,	 impaired	
communication,	 and	 decreased	 quality	 of	 patient	
care	(1,	2).	In	addition,	prolonged	fatigue	may	lead		
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to	 burnout,	 absenteeism,	 and	 turnover	 intention,	
ultimately	affecting	hospital	service	effectiveness.	
One	 of	 the	 main	 factors	 associated	 with	
occupational	fatigue	is	workload.	Nurses	are	often	
required	to	complete	multiple	tasks	within	limited	
time,	especially	in	inpatient	wards	and	units	with	
high	 patient	 numbers.	 Heavy	 workload	 may	
involve	physical	activities	such	as	 lifting	patients,	
prolonged	standing,	and	repetitive	movements,	as	
well	 as	 mental	 demands	 related	 to	 clinical	
decision-making	 and	 patient	 monitoring.	 Exces-
sive	 workload	 may	 increase	 physical	 and	
psychological	 pressure,	 leading	 to	 occupational	
fatigue.	Previous	research	has	shown	that	nurses	
with	 higher	 workloads	 are	 more	 likely	 to	
experience	 fatigue	 and	 decreased	 performance	
compared	with	nurses	who	have	lighter	workloads	
(3).	 Besides	 workload,	 shift	 work	 is	 another	
important	 factor	 affecting	 nurses’	 physical	 and	
mental	conditions.	Hospitals	operate	continuously	
for	 twenty-four	 hours,	 requiring	 nurses	 to	 work	
morning,	evening,	and	night	shifts.	Night	shifts	and	
rotating	schedules	may	disrupt	circadian	rhythms	
and	normal	sleep	patterns.	Nurses	working	night	
shifts	often	experience	insufficient	sleep	and	poor	
sleep	 quality,	 resulting	 in	 inadequate	 physical	
recovery.	 This	 condition	 may	 decrease	 concen-
tration,	 alertness,	 and	 cognitive	 performance	
during	work.	Previous	studies	have	reported	that	
shift	 work	 is	 associated	 with	 increased	 fatigue,	
stress,	 and	 decreased	 work	 productivity	 among	
nurses	 (4).	Limited	 recovery	 time	between	shifts	
may	 further	 worsen	 fatigue	 among	 nursing	 staff	
(5).	 In	 addition	 to	 occupational	 factors,	
physiological	and	metabolic	health	conditions	may	
also	 influence	 occupational	 fatigue	 and	 nurse	
performance.	 Physiological	 indicators	 such	 as	
blood	 glucose	 level,	 uric	 acid	 level,	 cholesterol	
level,	and	nutritional	status	are	important	markers	
of	 individual	 health	 conditions.	 Disturbances	 in	
these	 indicators	 may	 affect	 energy	 metabolism,	
physical	 endurance,	 and	 cognitive	 function.	
Abnormal	 blood	 glucose	 levels	 may	 cause	
weakness	 and	 reduced	 concentration.	 High	
cholesterol	 levels	 may	 increase	 the	 risk	 of	
cardiovascular	 disorders	 and	 reduce	 physical	
fitness.	Meanwhile,	 elevated	 uric	 acid	 levels	may	
cause	 musculoskeletal	 problems	 and	 joint	 pain	
that	can	interfere	with	work	activities.	Therefore,	
poor	 physiological	 conditions	 may	 contribute	 to	
occupational	 fatigue	 among	 nurses.	 Nutritional	

status	 is	 also	 an	 important	 factor	 in	maintaining	
work	ability.	Nurses	with	undernutrition	may	have	
lower	 energy	 reserves	 and	 physical	 endurance,	
while	 overweight	 and	 obesity	 may	 increase	
physical	 strain	 during	 work	 activities.	 Previous	
studies	have	shown	 that	unhealthy	eating	habits,	
irregular	 meal	 schedules,	 and	 lack	 of	 physical	
activity	among	shift	workers	may	increase	the	risk	
of	 metabolic	 disorders	 and	 nutritional	 problems	
(6,	7).	Nurses	working	night	shifts	often	experience	
difficulties	 maintaining	 healthy	 dietary	 patterns	
due	to	irregular	work	schedules.	These	conditions	
may	increase	the	risk	of	metabolic	syndrome	and	
non-communicable	 diseases,	 eventually	 affecting	
work	productivity.	
Several	 previous	 studies	 have	 discussed	 the	
relationship	between	workload,	shift	work,	fatigue,	
and	metabolic	health	among	nurses.	A	systematic	
review	 reported	 that	 most	 nurses	 experience	
moderate	 to	 high	 levels	 of	 acute	 and	 chronic	
fatigue	 with	 inadequate	 recovery	 time	 between	
shift	(8).	Other	studies	have	shown	that	shift	work	
is	 associated	 with	 increased	 risk	 of	 metabolic	
disorders	such	as	altered	lipid	profiles,	body	mass	
index,	and	glucose	regulation.	Occupational	fatigue	
has	 also	 been	 associated	 with	 decreased	
performance,	 impaired	 cognitive	 function,	 and	
increased	risk	of	service	errors	among	nurses	(9).	
However,	 most	 previous	 studies	 have	 examined	
occupational	and	physiological	factors	separately.	
Research	 integrating	 occupational	 factors,	
physiological	conditions,	occupational	fatigue,	and	
nurse	 performance	 within	 one	 analytical	 model	
remains	limited,	particularly	in	hospital	settings.	
This	 research	 gap	 is	 important	 because	
occupational	 fatigue	 may	 act	 as	 an	 intervening	
variable	 linking	 occupational	 and	 physiological	
factors	 with	 nurse	 performance.	 Understanding	
the	 relationships	 among	 these	 variables	 may	
provide	 a	 more	 comprehensive	 explanation	 of	
occupational	 health	 problems	 among	 nurses	 and	
serve	as	a	basis	for	developing	fatigue	prevention	
programs.	 Based	 on	 this	 background,	 this	 study	
aims	 to	 analyze	 relationships	 between	 physical	
workload,	shift	work,	blood	glucose	level,	uric	acid	
level,	 cholesterol	 level,	 nutritional	 status,	
occupational	 fatigue,	 and	 nurse	 performance	
among	 nurses	 at	 Stella	Maris	 Hospital	Makassar.	
This	 study	 also	 aims	 to	 determine	 whether	
occupational	fatigue	plays	a	role	in	the	relationship	
between	 occupational	 and	 physiological	 factors	
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and	nurse	performance.	The	findings	are	expected	
to	support	the	development	of	occupational	health	
programs	and	hospital	management	strategies	 to	
improve	 nurses’	 health,	 reduce	 occupational	
fatigue,	and	maintain	nursing	service	quality	(10).	
	

Methodology	
Study	Design	and	Setting	
This	 study	 used	 a	 quantitative	 research	 design	
with	a	cross-sectional	approach.	The	research	was	

conducted	at	Stella	Maris	Hospital	Makassar,	South	
Sulawesi,	Indonesia,	in	2025.	Figure	1	showed	the	
GPS	 of	 the	 hospital	 which	 is	 located	 at	
approximately	 5.1456°	 S	 and	 119.4045°	 E.	 This	
design	 was	 used	 to	 examine	 the	 relationship	
between	 physical	 workload,	 work	 shifts,	
physiological	health	 indicators,	nutritional	status,	
work	fatigue,	and	nurse	performance	at	one	point	
of	data	collection.	

	

	
Figure	1:	GPS	of	Stella	Maris	Hospital	Makassar	

	

Population	and	Sample	
The	population	in	this	study	consisted	of	all	nurses	
working	 at	 Stella	 Maris	 Hospital	 Makassar.	 The	
total	population	was	120	nurses,	 and	all	 of	 them	
were	 included	 as	 respondents	 using	 a	 total	
sampling	 technique.	 Therefore,	 the	 final	 sample	
consisted	 of	 120	 nurses.	 The	 inclusion	 criteria	
were	nurses	who	were	actively	working	during	the	
data	 collection	 period,	 were	 involved	 in	 nursing	
services,	 and	 were	 willing	 to	 participate	 in	 the	
study.	Nurses	who	were	not	present	during	data	
collection	 or	 had	 incomplete	 data	were	 excluded	
from	the	analysis.	
Data	Collection	and	Measurement	
Primary	 data	 were	 collected	 through	 direct	
measurements	 and	 structured	 questionnaires.	
Physiological	 health	 indicators	 included	 random	
blood	glucose	level,	serum	uric	acid	level,	and	total	
cholesterol	 level.	Nutritional	 status	was	 assessed	
using	 Body	 Mass	 Index	 (BMI),	 which	 was	

calculated	 based	 on	 body	 weight	 and	 height	
measurements.	 Physical	 workload	 was	 assessed	
through	 direct	 observation	 or	 measurement	
according	to	the	study	procedure,	while	work	shift	
data	 were	 obtained	 based	 on	 the	 nurses’	 work	
schedule.	 Work	 fatigue	 was	 measured	 using	 the	
KAUPK2	 questionnaire,	 and	 nurse	 performance	
was	 assessed	 using	 a	 structured	 performance	
questionnaire.	Secondary	data	were	obtained	from	
hospital	documents,	including	information	related	
to	 the	 number	 of	 nurses	 and	 work	 shift	
arrangements.	Before	data	collection,	respondents	
were	 informed	about	 the	purpose	and	procedure	
of	the	study,	and	participation	was	based	on	their	
consent.	
Data	Analysis	
Data	 analysis	 consisted	 of	 univariate,	 bivariate,	
and	multivariate	analysis.	Univariate	analysis	was	
used	 to	 describe	 respondent	 characteristics	 and	
the	 distribution	 of	 each	 research	 variable.	
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Bivariate	 analysis	was	 conducted	 to	 examine	 the	
relationship	 between	 physical	 workload,	 blood	
glucose	 level,	 uric	 acid	 level,	 cholesterol	 level,	
nutritional	 status,	 work	 shifts,	 work	 fatigue,	 and	
nurse	 performance.	 Multivariate	 analysis	 was	
performed	 using	 path	 analysis	 to	 examine	 the	
direct	and	indirect	effects	among	variables.	In	this	
model,	 physical	 workload,	 work	 shifts,	 blood	
glucose	level,	uric	acid	level,	cholesterol	level,	and	

nutritional	 status	 were	 treated	 as	 independent	
variables.	 Work	 fatigue	 was	 positioned	 as	 an	
intervening	variable,	while	nurse	performance	was	
treated	 as	 the	 dependent	 variable.	 The	 indirect	
effect	 of	 each	 variable	 on	 nurse	 performance	
through	work	 fatigue	was	 tested	using	 the	 Sobel	
test.	Statistical	significance	was	determined	using	
a	p-value	of	<0.05.	

	

Results	and	Discussion	
Table	1:	Distribution	of	Respondents	Based	on	Age,	Gender,	and	Working	Hours	
Characteristics	 Frequency	(n)	 Percentage	(%)	
Age	(years)	 	 	
24–28	 57	 47.5	
29–33	 35	 29.2	
34–38	 20	 16.7	
39–43	 8	 6.7	
Total	 120	 100.0	
Gender	 	 	
Female	 104	 86.7	
Male	 16	 13.3	
Total	 120	 100.0	
Working	hours	 	 	
<8	hours	 91	 75.8	
>8	hours	 29	 24.2	
Total	 120	 100.0	
	

Based	on	Table	1,	most	respondents	were	aged	24–
28	 years,	 with	 57	 nurses	 (47.5%),	 followed	 by	
those	 aged	29–33	years	with	35	nurses	 (29.2%),	
34–38	years	with	20	nurses	 (16.7%),	 and	39–43	
years	with	8	nurses	(6.7%).	Based	on	gender,	the	
majority	 of	 respondents	 were	 female,	 with	 104	

nurses	 (86.7%),	 while	 male	 respondents	
accounted	 for	 16	 nurses	 (13.3%).	 In	 terms	 of	
working	 hours,	 91	 nurses	 (75.8%)	 worked	 less	
than	 8	 hours,	 while	 29	 nurses	 (24.2%)	 worked	
more	than	8	hours.

	

Table	2:	Bivariate	Analysis	of	Factors	Associated	with	Nurse	Performance	
Variables	 Category	 Low	n	(%)	 Moderate	n	(%)	 High	n	(%)	 Total	n	(%)	 p-

value	
Physical	workload	 Light	 34	(85.0)	 4	(10.0)	 2	(5.0)	 40	(100.0)	 <0.001		

Moderate	 14	(20.3)	 49	(71.0)	 6	(8.7)	 69	(100.0)	
	

	
Heavy	 6	(54.5)	 3	(27.3)	 2	(18.2)	 11	(100.0)	

	
	

Total	 54	(45.0)	 56	(46.7)	 10	(8.3)	 120	(100.0)	
	

Blood	glucose	 Low	 2	(100.0)	 0	(0.0)	 0	(0.0)	 2	(100.0)	 0.399		
Normal	 47	(42.7)	 53	(48.2)	 10	(9.1)	 110	(100.0)	

	
	

High	 5	(62.5)	 3	(37.5)	 0	(0.0)	 8	(100.0)	
	

	
Total	 54	(45.0)	 56	(46.7)	 10	(8.3)	 120	(100.0)	

	

Uric	acid	 Normal	 29	(41.4)	 33	(47.1)	 8	(11.4)	 70	(100.0)	 0.564		
High	 24	(51.1)	 21	(44.7)	 2	(4.3)	 47	(100.0)	

	
	

Very	high	 1	(33.3)	 2	(66.7)	 0	(0.0)	 3	(100.0)	
	

	
Total	 54	(45.0)	 56	(46.7)	 10	(8.3)	 120	(100.0)	

	

Cholesterol	 Normal	 46	(74.2)	 9	(14.5)	 7	(11.3)	 62	(100.0)	 <0.001		
Borderline	high	 3	(6.8)	 39	(88.6)	 2	(4.5)	 44	(100.0)	

	
	

High	 5	(35.7)	 8	(57.1)	 1	(7.1)	 14	(100.0)	
	

	
Total	 54	(45.0)	 56	(46.7)	 10	(8.3)	 120	(100.0)	

	

Nutritional	status	 Underweight	 14	(100.0)	 0	(0.0)	 0	(0.0)	 14	(100.0)	 <0.001		
Normal	 28	(36.8)	 46	(60.5)	 2	(2.6)	 76	(100.0)	
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Overweight	 12	(40.0)	 10	(33.3)	 8	(26.7)	 30	(100.0)	

	
	

Total	 54	(45.0)	 56	(46.7)	 10	(8.3)	 120	(100.0)	
	

Work	shift	 Morning	 39	(83.0)	 7	(14.9)	 1	(2.1)	 47	(100.0)	 <0.001		
Afternoon	 7	(15.9)	 37	(84.1)	 0	(0.0)	 44	(100.0)	

	
	

Night	 8	(27.6)	 12	(41.4)	 9	(31.0)	 29	(100.0)	
	

	
Total	 54	(45.0)	 56	(46.7)	 10	(8.3)	 120	(100.0)	

	

	

Based	 on	 Table	 2,	 physical	 workload	 was	
significantly	 associated	 with	 nurse	 performance	
(p<0.001).	 Blood	 glucose	 level	 was	 not	
significantly	 associated	 with	 nurse	 performance	
(p=0.399),	 and	 uric	 acid	 level	 also	 showed	 no	

significant	 association	 with	 nurse	 performance	
(p=0.564).	 Meanwhile,	 cholesterol	 level,	
nutritional	 status,	 and	 work	 shift	 were	
significantly	 associated	 with	 nurse	 performance,	
with	p-values	of	<0.001	for	each	variable.	

	

	
Figure	2:	Path	Analysis	Model	

	

Figure	 2	 Path	 analysis	model	 showing	 the	 direct	
and	 indirect	 effects	 of	 physical	 workload,	 blood	
glucose,	 uric	 acid,	 cholesterol,	 nutritional	 status,	
and	work	shift	on	nurse	performance,	with	work	

fatigue	 as	 an	 intervening	 variable.	 There	 were	
direct	and	indirect	relationships	examined	in	this	
study.	 The	 direct	 effects	 among	 variables	 are	
presented	in	Table	3.	

	

Table	3:	Direct	Effects	of	Study	Variables	on	Work	Fatigue	and	Nurse	Performance	
Hypothesis	 Path	

Coefficient	
p-value	 95%	CI	 f-

square	
Effect	Size	

Lower	 Upper	
Physical	workload	→	Work	fatigue	 0.180	 0.003	 0.089	 0.329	 0.173	 Moderate	
Physical	workload	→	Nurse	
performance	

-0.090	 0.152	 -0.172	 0.156	 0.039	 Small	

Blood	glucose	→	Work	fatigue	 -0.131	 0.240	 -0.359	 0.043	 0.041	 Small	
Blood	glucose	→	Nurse	performance	 -0.102	 0.389	 -0.432	 0.020	 0.025	 Small	
Uric	acid	→	Work	fatigue	 0.093	 0.433	 -0.139	 0.276	 0.022	 Small	
Uric	acid	→	Nurse	performance	 0.006	 0.957	 -0.182	 0.270	 0.000	 Very	small	
Cholesterol	→	Work	fatigue	 0.170	 0.029	 0.042	 0.313	 0.129	 Small	
Cholesterol	→	Nurse	performance	 0.352	 0.009	 0.188	 0.646	 0.519	 Large	
Nutritional	status	→	Work	fatigue	 0.387	 0.001	 0.249	 0.713	 0.507	 Large	
Nutritional	status	→	Nurse	
performance	

-0.081	 0.138	 0.013	 0.444	 0.015	 Very	small	

Work	shift	→	Work	fatigue	 0.344	 0.003	 0.205	 0.584	 0.485	 Large	
Work	shift	→	Nurse	performance	 0.124	 0.277	 0.201	 0.664	 0.045	 Small	
Work	fatigue	→	Nurse	performance	 0.685	 <0.001	 0.288	 0.963	 0.495	 Large	
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Based	 on	 Table	 3,	 physical	 workload	 had	 a	
significant	direct	effect	on	work	fatigue	(β=0.180;	
p=0.003),	 but	 did	 not	 have	 a	 significant	 direct	
effect	on	nurse	performance	(β=-0.090;	p=0.152).	
Blood	 glucose	 did	 not	 significantly	 affect	 either	
work	 fatigue	 (β=-0.131;	 p=0.240)	 or	 nurse	
performance	 (β=-0.102;	 p=0.389).	 Similarly,	 uric	
acid	 did	 not	 significantly	 affect	 work	 fatigue	
(β=0.093;	 p=0.433)	 or	 nurse	 performance	
(β=0.006;	 p=0.957).	 Cholesterol	 had	 a	 significant	
direct	 effect	 on	 both	 work	 fatigue	 (β=0.170;	

p=0.029)	 and	 nurse	 performance	 (β=0.352;	
p=0.009).	Nutritional	 status	 significantly	 affected	
work	 fatigue	 (β=0.387;	 p=0.001),	 but	 did	 not	
significantly	 affect	 nurse	 performance	 (β=-0.081;	
p=0.138).	Work	shift	also	had	a	significant	direct	
effect	on	work	fatigue	(β=0.344;	p=0.003),	but	did	
not	 have	 a	 significant	 direct	 effect	 on	 nurse	
performance	 (β=0.124;	 p=0.277).	 Work	 fatigue	
showed	 a	 significant	 direct	 effect	 on	 nurse	
performance	(β=0.685;	p<0.001).	

	

Table	4:	Indirect	Effects	of	Study	Variables	on	Nurse	Performance	through	Work	Fatigue	
Hypothesis	 Path	

Coefficient	
p-

value	
95%	CI	 Z-Sobel	 Interpretation	

Lower	 Upper	
Physical	workload	→	Work	fatigue	
→	Nurse	performance	

0.123	 0.011	 0.060	 0.241	 2.596	 Significant	

Blood	glucose	→	Work	fatigue	→	
Nurse	performance	

-0.090	 0.267	 -0.301	 0.023	 1.116	 Not	significant	

Uric	acid	→	Work	fatigue	→	Nurse	
performance	

0.063	 0.443	 -0.062	 0.193	 0.770	 Not	significant	

Cholesterol	→	Work	fatigue	→	
Nurse	performance	

0.116	 0.041	 0.046	 0.250	 2.067	 Significant	

Nutritional	status	→	Work	fatigue	→	
Nurse	performance	

0.265	 0.013	 0.140	 0.504	 2.521	 Significant	

Work	shift	→	Work	fatigue	→	Nurse	
performance	

0.236	 0.015	 0.108	 0.433	 2.470	 Significant	

	

Based	 on	 Table	 4,	 work	 fatigue	 significantly	
mediated	 the	 relationship	 between	 physical	
workload	 and	 nurse	 performance	 (β=0.123;	
p=0.011;	 Z-Sobel=2.596).	 However,	 work	 fatigue	
did	 not	 significantly	 mediate	 the	 relationship	
between	 blood	 glucose	 and	 nurse	 performance	
(β=-0.090;	 p=0.267;	 Z-Sobel=1.116),	 nor	 the	
relationship	 between	 uric	 acid	 and	 nurse	
performance	 (β=0.063;	 p=0.443;	 Z-Sobel=0.770).	
Furthermore,	work	 fatigue	significantly	mediated	
the	 relationship	 between	 cholesterol	 and	 nurse	
performance	 (β=0.116;	 p=0.041;	 Z-Sobel=2.067),	
nutritional	 status	 and	 nurse	 performance	
(β=0.265;	p=0.013;	Z-Sobel=2.521),	and	work	shift	
and	 nurse	 performance	 (β=0.236;	 p=0.015;	 Z-
Sobel=2.470).	 These	 findings	 indicate	 that	 work	
fatigue	 served	 as	 an	 important	 intervening	
variable	 in	 the	 effects	 of	 physical	 workload,	
cholesterol,	 nutritional	 status,	 and	work	 shift	 on	
nurse	performance,	but	not	in	the	effects	of	blood	
glucose	and	uric	acid.	
Nursing	staff	are	an	important	part	of	health	care	
services	 because	 nursing	 care	 must	 be	 provided	
continuously	 to	 maintain	 the	 quality	 of	 hospital	
services	 (11).	 Nursing	 management	 needs	 to	
ensure	that	patient	needs	are	fulfilled	and	that	the	

quality	of	hospital	 services	 remains	optimal.	One	
common	 problem	 in	 nursing	 services	 is	 an	
imbalanced	physical	workload,	which	may	lead	to	
fatigue,	 reduced	 service	 quality,	 patient	 safety	
risks,	and	psychological	strain	among	nurses	(12).	
Fatigue	 Work	 can	 lower	 motivation,	 quality	
interaction	with	patients,	 as	well	 as	ability	nurse	
fulfil	standard	Work	(13).	Work	fatigue	can	reduce	
motivation,	the	quality	of	interaction	with	patients,	
and	the	ability	of	nurses	to	meet	established	work	
standards	 (14).	 Therefore,	 work	 shift	 arrange-
ments,	workload	management,	and	adequate	rest	
periods	 need	 to	 be	 considered	 by	 hospital	
management	 to	 maintain	 nurse	 performance.	 In	
this	 study,	 physical	 workload	 had	 a	 significant	
indirect	effect	on	nurse	performance	through	work	
fatigue,	as	indicated	by	a	p-value	of	0.011	and	a	Z-
Sobel	 value	 of	 2.596.	 This	 finding	 indicates	 that	
work	 fatigue	 acted	 as	 a	 significant	 intervening	
variable	 in	 the	 relationship	 between	 physical	
workload	 and	 nurse	 performance.	 A	 non-
significant	 relationship	 between	 physical	
workload	 and	 work	 fatigue	 among	 night-shift	
nurses	 has	 been	 reported	 in	 previous	 research.	
However,	a	significant	effect	of	physical	workload	
on	 work	 fatigue	 has	 also	 been	 found	 in	 other	
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studies.	 Physical	 workload,	 such	 as	 prolonged	
standing,	 lifting	 patients,	 and	 pushing	 heavy	
medical	 equipment,	may	 increase	 physical	 strain	
and	reduce	nurse	performance	if	it	is	not	properly	
managed.	
Blood	 glucose	 levels	 play	 an	 important	 role	 in	
maintaining	body	function	during	work,	especially	
among	 nurses	 who	 are	 required	 to	 perform	
activities	 involving	 both	 physical	 endurance	 and	
mental	 concentration.	 Unstable	 blood	 glucose	
levels	may	affect	energy	balance,	 focus,	and	daily	
work	 ability	 (15).	 Fatigue	 may	 also	 become	 a	
pathway	 through	which	physiological	 conditions,	
including	blood	glucose	levels,	are	related	to	nurse	
performance.	 Nurses	 working	 in	 shift	 systems,	
particularly	 night	 shifts,	 may	 be	 vulnerable	 to	
blood	glucose	fluctuations	due	to	irregular	eating	
patterns	and	limited	rest	periods.	Therefore,	blood	
glucose	 stability	 needs	 to	 be	 supported	 through	
adequate	nutritional	intake	and	proper	regulation	
of	rest	 time	(15,	16).	 In	 this	study,	blood	glucose	
did	not	have	a	significant	indirect	effect	on	nurse	
performance	through	work	fatigue,	as	shown	by	a	
p-value	of	0.267	and	a	Z-Sobel	value	of	1.116.	This	
result	 indicates	 that	 work	 fatigue	 did	 not	
significantly	 mediate	 the	 relationship	 between	
blood	glucose	and	nurse	performance.	Although	a	
relationship	 between	 glucose	 levels	 and	 fatigue	
has	been	reported	in	previous	studies,	most	nurses	
in	 this	 study	had	blood	 glucose	 levels	within	 the	
normal	 range	 of	 80–144	 mg/dL,	 although	 some	
respondents	had	values	below	or	above	the	normal	
limit.	Therefore,	blood	glucose	was	not	 identified	
as	a	dominant	factor	influencing	work	fatigue	and	
nurse	 performance	 among	nurses	 at	 Stella	Maris	
Hospital	Makassar.	
Uric	acid	is	the	end	product	of	purine	metabolism	
and	 may	 function	 as	 an	 antioxidant	 at	 normal	
levels.	However,	high	uric	acid	 levels	may	trigger	
inflammation,	 joint	 pain,	 and	 decreased	 physical	
condition	 (17).	 Theoretically,	 increased	 uric	 acid	
levels	 may	 contribute	 to	 prolonged	 fatigue	 and	
reduced	 ability	 to	 perform	 work	 optimally,	
although	this	effect	may	vary	depending	on	health	
status	and	work	characteristics	(18).	In	this	study,	
uric	acid	did	not	have	a	significant	 indirect	effect	
on	 nurse	 performance	 through	 work	 fatigue,	 as	
indicated	by	a	p-value	of	0.443	and	a	Z-Sobel	value	
of	 0.770.	 This	 result	 shows	 that	 uric	 acid	 level	
could	 not	 be	 considered	 a	 determinant	 factor	 of	
nurse	 performance	 through	 work	 fatigue.	

Although	high	uric	acid	levels	have	been	associated	
with	 physical	 discomfort,	 pain,	 and	 reduced	
productivity	 in	 several	 health	 conditions,	 the	
variation	 in	uric	acid	 levels	among	nurses	 in	 this	
study	was	not	strong	enough	to	 influence	 fatigue	
and	performance.	Other	occupational	factors,	such	
as	 workload,	 shift	 duration,	 sleep	 quality,	 rest	
adequacy,	and	physical	fitness,	may	have	a	greater	
role	 in	 determining	 work	 fatigue	 and	 nurse	
performance	 (19).	 In	 line	with	 the	 results	of	 this	
study,	 uric	 acid	 level	 was	 not	 found	 to	 be	 a	
significant	 factor	 affecting	 nurse	 performance	
through	 work	 fatigue	 at	 Stella	 Maris	 Hospital	
Makassar.	
Cholesterol	 is	a	blood	 lipid	component	that	plays	
an	 important	 role	 in	 hormone	 formation,	 cell	
membrane	structure,	and	energy	metabolism	(20).	
However,	 high	 cholesterol	 levels	 may	 interfere	
with	 blood	 circulation	 and	 increase	 metabolic	
burden,	 which	 may	 contribute	 to	 fatigue	 and	
reduced	 physical	 capacity.	 Among	 nurses,	 this	
condition	 may	 reduce	 concentration,	 work	
stamina,	 and	 overall	 work	 effectiveness.	 In	 this	
study,	cholesterol	had	a	significant	 indirect	effect	
on	 nurse	 performance	 through	 work	 fatigue,	 as	
indicated	by	a	p-value	of	0.041	and	a	Z-Sobel	value	
of	 2.067.	 This	 result	 shows	 that	 work	 fatigue	
significantly	 mediated	 the	 relationship	 between	
cholesterol	 level	 and	 nurse	 performance.	 Nurses	
with	 higher	 cholesterol	 levels	 may	 experience	
greater	 fatigue,	 which	 can	 then	 affect	
concentration,	 response	 speed,	 and	 work	
effectiveness.	 The	 relationship	 between	
physiological	 condition,	 metabolic	 disturbance,	
and	 fatigue	 has	 been	 supported	 in	 previous	
studies.	 In	 the	 context	 of	 nursing	 work,	 high	
workload,	 physical	 demands,	 and	 rotating	 work	
shifts	 may	 strengthen	 the	 effect	 of	 metabolic	
conditions	on	fatigue.	Therefore,	cholesterol	level	
should	be	 considered	 as	 one	 of	 the	physiological	
indicators	that	may	contribute	to	work	fatigue	and	
nurse	 performance	 among	nurses	 at	 Stella	Maris	
Hospital	Makassar.	
Nutritional	 status	 reflects	 the	 balance	 between	
nutrient	 intake	 and	 the	 body’s	 energy	
requirements.	 Good	 nutritional	 status	 supports	
physiological	functions,	including	muscle	strength,	
concentration,	 and	 stamina,	which	 are	needed	 to	
perform	 work	 optimally.	 In	 contrast,	 poor	 or	
excessive	 nutritional	 status	 may	 disrupt	 energy	
metabolism,	 increase	 fatigue,	 reduce	 focus,	 and	
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lower	productivity	 (21).	 In	 this	study,	nutritional	
status	 had	 a	 significant	 indirect	 effect	 on	 nurse	
performance	through	work	fatigue,	as	indicated	by	
a	 p-value	 of	 0.013	 and	 a	 Z-Sobel	 value	 of	 2.521.	
This	result	indicates	that	work	fatigue	significantly	
mediated	 the	 relationship	 between	 nutritional	
status	and	nurse	performance.	Nurses	with	better	
nutritional	 status	 may	 have	 lower	 fatigue	 levels	
and	 more	 optimal	 performance	 compared	 with	
nurses	 with	 undernutrition	 or	 excessive	
nutritional	 status	 (22).	The	 relationship	between	
nutritional	 status	 and	 work	 fatigue	 has	 been	
reported	 in	 previous	 research.	 Nutritional	 status	
may	 influence	 work	 capacity	 because	 adequate	
nutrition	is	needed	to	support	energy	production,	
physical	 endurance,	 and	 cognitive	 function.	
However,	the	effect	of	nutritional	status	may	vary	
depending	 on	 work	 characteristics,	 individual	
health	 conditions,	 and	 workplace	 environment.	
Overall,	 the	 findings	 of	 this	 study	 support	 that	
nutritional	 status	 is	 an	 important	 factor	
influencing	 nurse	 performance	 through	 work	
fatigue	at	Stella	Maris	Hospital	Makassar.	
Work	 shift	 is	 a	 work-time	 arrangement	 system	
used	 to	 ensure	 the	 continuity	 of	 health	 care	
services	 for	 24	 hours.	 In	 the	 health	 sector,	 this	
system	 is	 essential,	 but	 it	 may	 disrupt	 circadian	
rhythm,	 reduce	 sleep	quality,	 trigger	 fatigue,	 and	
decrease	 concentration	 (23).	 In	 nursing	 practice,	
irregular	work	schedules	may	cause	physical	and	
mental	 fatigue,	 which	 can	 affect	 response	 speed,	
accuracy,	 and	quality	of	 care.	 In	 this	 study,	work	
shift	 had	 a	 significant	 indirect	 effect	 on	 nurse	
performance	through	work	fatigue,	as	indicated	by	
a	 p-value	 of	 0.015	 and	 a	 Z-Sobel	 value	 of	 2.470.	
This	result	indicates	that	work	fatigue	significantly	
mediated	the	relationship	between	work	shift	and	
nurse	 performance.	 Nurses	 working	 night	 shifts	
may	experience	higher	levels	of	fatigue,	which	may	
then	 contribute	 to	 lower	 performance	 compared	
with	nurses	working	morning	or	afternoon	shifts	
(24).	 The	 effect	 of	 work	 shifts	 on	 fatigue	 and	
performance	may	occur	because	night-shift	work	
can	disturb	sleep	patterns,	 reduce	recovery	 time,	
and	increase	physical	and	mental	strain.	However,	
the	impact	of	work	shifts	may	differ	depending	on	
workload,	 rest	 policies,	 time	 management,	 and	
organizational	 support.	 In	 this	 study,	 work	 shift	
was	found	to	influence	nurse	performance	through	
work	 fatigue,	 particularly	 because	 night-shift	
nurses	 may	 be	 more	 prone	 to	 reduced	

concentration,	 delayed	 responses,	 and	 increased	
work	errors	(25).	
	

Conclusion	
This	 study	 showed	 that	 work	 fatigue	 played	 an	
important	 role	 as	 an	 intervening	 variable	 in	 the	
relationship	 between	 several	 occupational	 and	
physiological	 factors	 and	 nurse	 performance	 at	
Stella	Maris	Hospital	Makassar.	Physical	workload,	
cholesterol	level,	nutritional	status,	and	work	shift	
had	 significant	 indirect	 effects	 on	 nurse	
performance	 through	 work	 fatigue.	 In	 contrast,	
blood	 glucose	 and	 uric	 acid	 levels	 did	 not	 show	
significant	 indirect	 effects	 on	 nurse	 performance	
through	work	fatigue.	These	findings	indicate	that	
nurse	 performance	 is	 more	 strongly	 related	 to	
physical	workload,	selected	metabolic	conditions,	
nutritional	status,	and	shift	patterns	than	to	blood	
glucose	 and	 uric	 acid	 levels.	 Therefore,	 hospital	
management	 should	 pay	 attention	 to	 workload	
distribution,	 shift	 scheduling,	 adequate	 rest	
periods,	 nutritional	 monitoring,	 and	 periodic	
health	 screening	 to	 reduce	 work	 fatigue	 and	
maintain	 optimal	 nurse	 performance.	 This	 study	
has	several	limitations.	The	cross-sectional	design	
limits	the	ability	to	determine	causal	relationships	
among	 variables.	 In	 addition,	 nutritional	 status	
was	assessed	only	using	Body	Mass	Index,	without	
a	 more	 comprehensive	 nutritional	 assessment	
such	 as	 dietary	 intake,	 body	 composition,	 or	
biochemical	 nutritional	 markers.	 Future	 studies	
are	 recommended	 to	 use	 longitudinal	 designs,	
include	 broader	 physiological	 and	 nutritional	
indicators,	and	examine	other	occupational	factors	
such	 as	 sleep	 quality,	 work	 stress,	 staffing	 ratio,	
and	 years	 of	 employment	 to	 provide	 a	 more	
comprehensive	understanding	of	nurse	fatigue	and	
performance.	
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