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Effect of Gradual Mobilization with Bed Activity on 
Hemodynamic Parameters in Patients Undergoing 
Sleeve Gastrectomy
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Aims Among different treatments for obesity, sleeve gastrectomy has been more effective. 
Despite the positive effect of this surgery on the treatment of obesity, sleeve gastrectomy, 
like other invasive interventions, results in an imbalance in hemodynamic parameters. The 
aim of this study was to investigate the effect of gradual mobilization with bed activity on 
hemodynamic parameters in patients undergoing sleeve gastrectomy.
Materials & Methods In this randomized clinical trial, 88 patients candidate for sleeve 
gastrectomy in Ghadir Mother and Child Hospital affiliated to the Shiraz University of 
Medical Sciences, who were eligible, were selected by convenience sampling method and 
divided into the intervention and control groups (44 subjects in each group) using random 
block allocation. Hemodynamic parameters, including systolic blood pressure, diastolic 
blood pressure, and arterial oxygen saturation of all patients were recorded at the time of 
admission to the ward immediately, 6, 12 and 24 h after withdrawal from the bed. Data were 
analyzed by SPSS 21 software and descriptive and inferential statistics.
Findings The changes of hemodynamic parameters in the intervention group were 
significantly different at each time point of measurement after the interventions compared 
to these changes in control group (p<0.05).
Conclusion The effect of gradual mobilization with bed activity is more than the conventional 
procedure for patients’ mobilization after gastrectomy on balancing of systolic blood 
pressure, diastolic blood pressure, and arterial oxygen saturation.
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Introduction	
Obesity	 and	 overweight	are	 a	 serious	 public	 health	
challenge	worldwide	[1].	Obesity	is	the	accumulation	
of	excess	body	 fat	 that	can	have	detrimental	effects	
on	health	[2].	Obesity	is	regulated	by	factors,	such	as	
metabolism,	 appetite,	 diet	 and	 physical	 activity.	
Although	 these	 factors	 are	 influenced	 by	 genetic	
characteristics,	 they	 are	 often	 associated	 with	
environmental	changes	[3].	The	prevalence	of	obesity	
in	 adulthood	 is	 between	10%	and	40%	worldwide.	
In	Iran,	the	prevalence	of	overweight	and	obesity	in	
adults	 has	 been	 reported	 to	 be	 30%	 and	 40%,	
respectively	 [4].	 The	 World	 Health	 Organization	
estimates	 that	 by	 2030,	 the	 number	 of	 overweight	
people	will	 reach	1.35	 billion	and	 over	 573	million	
adults	will	become	obese	[5].	
Weight	 loss	 in	 patients	 with	 morbid	 obesity	 can	
improve	 quality	 of	 life,	 mental	 health	 and	 social	
functioning	 [6].	Medical	treatments	for	patients	with	
severe	 obesity	 include	 reduced	 calorie	 intake,	
increased	 physical	 activity,	 changing	 eating	 habits,	
and	the	use	of	drugs	and	foods	that	reduce	weight	[7].	
Many	therapeutic	approaches	with	different	efficacy	
have	 been	 proposed	 to	 address	 this	
multidimensional	 and	 pervasive	 phenomenon	 [8].	
According	 to	 the	 National	 Institutes	 of	 Health	
consensus,	 bariatric	 surgery	 has	 been	 more	
successful	 than	 the	 various	 methods	 of	 treating	
obesity	 for	patients	with	Body	Mass	Index	 (BMI)	of	
above	35	[9].		
Bariatric	 surgery	 has	 other	 benefits	 besides	weight	
loss,	including	improving	cardiovascular	disease	and	
a	 35%	 reduction	 in	 mortality	 [10].	 In	 the	 last	 two	
decades,	 bariatric	 surgery	 has	 been	 the	 second	
abdominal	 surgery	 in	 terms	 of	 prevalence	 [11].	
Bariatric	 surgery	 involves	 several	 surgical	
procedures	 performed	 in	 obese	 patients.	 According	
to	 the	 National	 Institute	 of	 Health	 guidelines,	
patients	 with	 BMI	 of	 equal	 to	 or	 greater	 than	 40	
kg/m2	or	equal	to	or	greater	than	35	and	has	other	
life‐threatening	conditions,	 such	as	diabetes	 type	2,	
hypertension	 and	 cardiovascular	 disease,	 they	 are	
candidates	 for	 bariatric	 surgery.	 Of	 the	 three	
common	 bariatric	 surgeries,	 two	 methods	 of	
laparoscopic	adjustable	gastric	banding	(LAGB)	and	
laparoscopic	Roux‐en‐Y	gastric	bypass	 (LRYGB)	are	
more	common	[12].	Laparoscopic	sleeve	gastrectomy	
(LSG)	 is	a	newer	method	 that	has	been	used	as	 the	
most	common	treatment	for	obesity	since	2014	 [13].	
In	 this	 procedure,	 by	 removing	 the	 large	 stomach	
bent,	the	volume	of	the	stomach	reaches	100‐150	cc	
and	the	remainder	forms	a	tube.	In	addition,	serum	
ghrelin	 (appetite	 regulator)	 decreases	 due	 to	 the	
removal	 of	 its	 producing	 cells	 [14,	 15].	 Bariatric	
surgeries	 are	 on	 the	 rise	 in	 the	 world	 due	 to	 the	
long‐term	 effects	 of	 weight	 loss.	 In	 addition,	 it	 has	
been	very	effective	 in	 treating	obesity	disorders	 [16‐
18].	Following	the	bariatric	surgery,	the	prevalence	of	
autonomic	 system	 dysfunction	 has	 increased,	

characterized	 by	 orthostatic	 intolerance	 with	 an	
unknown	 cause.	 However,	 its	 cause	 is	 weight	 loss	
following	 surgery	 [19,	 20].	 Orthostatic	 intolerance	
refers	 to	 a	 group	 of	 heterogeneous	 hemodynamic	
regulatory	 abnormalities	 characterized	 by	
inadequate	 brain	 perfusion	 after	 changing	 from	
sleeping	 to	 sitting	 or	 standing	 positions.	 Syncope,	
syncope‐related	 fatigue,	 palpitations,	 exercise	
intolerance,	 cognitive	 impairment,	 headache,	 and	
fatigue	are	symptoms	of	orthostatic	 intolerance	 [21].	
Different	 forms	 of	 orthostatic	 intolerance	 include	
postural	 orthostatic	 tachycardia	 and	 postural	
hypotension	 that	 occur	 after	 bariatric	 surgery.	
Postural	tachycardia	can	be	defined	as	an	increase	in	
heart	 rate	 while	 standing	 without	 orthostatic	
hypotension	[22].	Orthostatic	hypotension	is	referred	
to	 as	 hypotension	 in	 standing	 posture	 with	
tachycardia	[21].	
	

Orthostatic	 hypotension	 is	 a	 decrease	 in	 systolic	
blood	pressure	(20	mmHg)	or	a	decrease	in	diastolic	
blood	 pressure	 (10	 mmHg)	 within	 3	 minutes	
following	 standing	 position	 relative	 to	 blood	
pressure	levels	in	sitting	or	lying	down	[23].	
	

In	 a	 retrospective	 study	 by	 Billakanty	 et	 al.,	 the	
incidence	of	orthostatic	intolerance	was	evaluated	in	
15	 patients	 with	 a	mean	weight	 of	 124.22	 pounds	
undergoing	 bariatric	 surgery.	 They	 examined	 the	
autonomic	 response	 of	 patients	 using	 a	 gradient	
table	test	and	found	that	53%	had	neurocardiogenic	
reactions,	20%	had	autonomic	dysfunction,	and	20%	
had	postural	tachycardia	[20].	
The	 complications	 of	 this	 surgery	 are	 divided	 into	
long‐	 and	 short‐term	 complications.	 Short‐term	
complications	 include	 imbalance	 in	 hemodynamic	
parameters,	 including	 hypoventilation	 and	
decreased	 arterial	 oxygen	 saturation	 (SPO2)	 and	
blood	pressure	imbalance	[15,	24].	The	usual	care	after	
surgery	is	resting	in	bed	until	vital	signs	persist	and	
the	patient	regains	consciousness,	whereas	absolute	
and	prolonged	 rest	 does	 not	 have	 a	 scientific	 basis	
and	 is	 mostly	 based	 on	 experience	 and	 taste	 [25].	
Inactivity	 and	 prolonged	 resting	 may	 cause	 heart	
failure,	 which	 affects	 the	 central	 and	 peripheral	
cardiovascular	 system.	 The	 stroke	 volume	 during	
the	 first	month	of	 rest	 is	 reduced	by	30%,	which	 is	
associated	 with	 an	 increase	 in	 resting	 heart	 rate.	
Symptoms	of	orthostatic	intolerance	develop	within	
the	 first	 72	 hours	 of	 inactivity.	 The	 progression	 of	
atelectasis	 and	 the	 increased	 likelihood	 of	
respiratory	complications	are	also	negative	effects	of	
immobility	 on	 the	 respiratory	 system	 [26].	
Accordingly,	 patients	 undergoing	 long	 surgeries	 or	
patients	 with	 high	 body	 mass	 and	 who	 have	
undergone	 sleeve	 gastrectomy	 are	 encouraged	 for	
mobilization	 after	 surgery	 [27].	 In	 several	 relevant	
studies,	 after	 abdominal	 surgery,	 patients	 are	
encouraged	to	a	gradual	mobilization	in	to	minimize	
surgical	 effects	 on	 hemodynamic	 parameters	 [28].	
One	 of	 the	 simplest	 and	 cheapest	 interventions	 to	
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combat	 these	complications	 is	physical	activity	 that	
increases	 blood	 flow	 and	 improves	 heart	 function,	
enhances	 patients'	 quality	 of	 life,	 and	 reduces	
hospital	stay	[29].	
Given	 that	 unique	 nursing	 considerations	 and	 the	
use	 of	 critical	 thinking	 skills	 are	 essential	 to	 meet	
the	 needs	 of	 patients	 after	 bariatric	 surgery,	 the	
challenges	 of	 the	 healthcare	 team	 are	
understandings	 of	 bariatric	 surgery	 and	 its	
complications	and	they	should	plan	carefully	to	care	
for	 these	 patients	 to	 achieve	 optimal	 results.	 As	
many	 patients	 choose	 bariatric	 gastric	 surgery	 to	
treat	 morbid	 obesity,	 skill	 in	 intensive	 care,	
advanced	care,	and	general	nursing	care	will	have	a	
profound	effect	on	the	outcome	of	these	patients	[30].	
Therefore,	 it	 is	 necessary	 to	 use	 routine	 care	 that	
accelerates	 post‐operative	 hemodynamic	 indices,	
and	also	since	no	study	has	been	conducted	 in	 this	
field,	 the	 purpose	 of	 this	 study	was	 to	 evaluate	 the	
effect	 of	 gradual	 mobilization	 with	 bed	 activity	 on	
hemodynamic	 parameters	 in	 patients	 undergoing	
sleeve	gastrectomy	to	achieve	better	care.	
	

Materials	and	Methods	
This	 study	is	a	 randomized	clinical	 trial,	which	was	
performed	 on	 volunteer	 patients	 of	 sleeve	
gastrectomy	 in	 Ghadir	 Mother	 and	 Child	 Hospital	
affiliated	to	the	Shiraz	University	of	Medical	Sciences	
in	 2016.	 Sample	 size	was	 calculated	 88	 individuals	
(n=44	 per	 group)	 based	 on	 an	 alpha	 of	 0.01	 (99%	
confidence	level),	beta	of	20%	(80%	test	power)	and	
10%	probability	of	reduction.	According	to	the	four‐
block	 random	 allocation	 process,	 a	 number	 was	
assigned	 to	 each	 of	 the	 24	 possible	 arrangements	
that	 by	 matching	 22	 random	 numbers	 with	 these	
numbers,	 the	method	 of	 arranging	 88	 samples	 and	
assigning	 each	 number	 from	 one	 to	 88	 to	 the	
intervention	 (gradual	mobilization)	and	 the	control	
groups	 and	 random	 block	 allocation	 list	 were	
developed.	 Then	 88	 patients	 undergoing	 sleeve	
gastrectomy	 referred	 to	 Ghadir	 Mother	 and	 Child	
Hospital	affiliated	to	the	Shiraz	University	of	Medical	
Sciences	 who	 were	 eligible	 based	 on	 inclusion	
criteria,	 such	 as	 willingness	 to	 participate	 in	 the	
study,	 the	 age	 of	 18‐55	 years,	 reading	 and	writing	
literacy,	body	mass	index	of	30	Kg/m2	and	above,	no	
history	 of	 respiratory	 disease,	 no	 history	 of	mental	
disorders	and	no	history	of	smoking	and	drugs	were	
selected	 through	 available	 sampling	 method	 and	
after	 obtaining	 informed	 consent,	 based	 on	
randomized	block	allocation	list,	were	assigned	into	
the	 intervention	 and	 control	 groups.	 According	 to	
the	 inclusion	 criteria,	 none	 of	 the	 intervention	 and	
control	 groups	 had	 musculoskeletal	 pain	 due	 to	
postoperative	 conditions,	 abnormalities	 during	
surgery,	 such	as	 vascular	 damage	and	 extra	 gastric	
bypass,	intolerance	to	the	intervention	protocol,	and	
gastric	leak	after	surgery.		
In	 this	 study,	 all	 aspects	 of	 research	 ethic	 were	
observed,	 for	 example,	 obtaining	 informed	 consent	

from	 legal	authorities	 of	 the	 samples,	making	 them	
informed	 about	 the	 possibility	 of	 withdrawal	 from	
the	 study	 at	 any	 time,	 confidentiality	 of	 data,	 no	
changes	in	medications	used,	and	deprivation	of	the	
subjects	 from	 standard	 treatments	 and	 care.	 After	
selecting	the	subjects,	demographic	and	background	
characteristics	 including	 age,	 sex,	 body	mass	 index	
and	their	hemodynamic	parameters,	such	as	systolic	
blood	pressure,	 diastolic	 blood	pressure,	 and	mean	
arterial	pressure	were	measured	and	recorded	using	
the	S740	Bladder	Monitor	(Saadat;	Iran).	
The	 necessary	 trainings	 were	 given	 by	 to	 two	
research	assistants,	a	male	and	a	female	nurse	with	
more	than	five	years	of	working	experience	in	teach‐
back	method.	They	provided	research	interventions	
using	an	executive	protocol	for	patients	with	a	same	
gender.	 In	 the	 control	 group,	 patients	 were	
encouraged	to	walk	on	a	routine	basis,	at	least	once	
on	the	first	day,	and	three	times	on	the	second	day,	
depending	 on	 the	 patient's	 mood	 and	 willingness,	
regardless	of	the	time.	During	hospitalization	and	at	
the	 considered	 time,	 the	 complications	 of	 surgery,	
including	 arterial	 oxygen	 saturation	 and	 blood	
pressure,	were	assessed.	
In	 the	 intervention	 group,	 after	 sleeve	 gastrectomy	
and	gaining	full	consciousness,	gradual	mobilization	
with	 activity	 in	 bed	 was	 performed	 during	 the	
following	 procedure:	 After	 entering	 the	 ward,	 the	
patient	was	initially	placed	on	back.	During	the	first	
two	 hours,	 the	 patient's	 bed	 was	 raised	 about	 15	
degrees.	Then,	at	the	third	and	fourth	hours,	the	bed	
head	height	increased	to	30	degrees	and	45	degrees,	
respectively.	At	the	fifth	and	sixth	hours,	as	the	bed	
head	was	returned	to	15	degrees,	the	patients	were	
encouraged	 to	 move	 to	 the	 left	 and	 right.	 After	
successful	 movement,	 they	 were	 asked	 to	 change	
their	 upper	 and	 lower	 extremities	 in	 the	 normal	
range	 of	motion.	 At	 the	 seventh	 hour,	 the	 patients	
were	seated	for	5	minutes.	They	were	then	allowed	
to	 sit	 on	 the	 bedside	 chair	 for	 about	 10	 to	 15	
minutes.	Eventually,	after	this	step,	if	the	patient	had	
no	 problem,	 he	 or	 she	 would	 walk	 around	 the	
corridor	 assisted	 by	 patient’s	 companion,	 after	
which	the	patients	would	walk	as	the	routine.	
While	walking,	one	person	cared	 the	patient	all	 the	
time	 to	 prevent	 the	 patient	 from	 falling.	 After	 this	
stage,	during	admission	and	at	specified	times,	i.e.	at	
the	 entering	 the	 ward	 (first	 time),	 after	 the	 first	
mobilization	 (second	 time),	 6	 hours	 after	
mobilization	 (third	 time),	 12	 hours	 after	
mobilization	 (fourth	 time)	 and	 24	 hours	 after	
mobilization	(fifth	time),	hemodynamic	parameters,	
including	 arterial	 oxygen	 saturation,	 systolic	 blood	
pressure	 and	 diastolic	 blood	 pressure	 were	
evaluated.	
Data	 collection	 began	 in	 late	 June	 2016	 and	
continued	 until	 the	 sample	 size	 was	 completed	 in	
late	September	of	that	year.	In	order	to	prevent	bias,	
the	 researcher	 at	 the	 baseline	 was	 blinded	 to	 the	
intervention	 and	 did	 not	 know	 about	 assigning	 to	
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the	 intervention	 or	 control	 groups.	 Through	 the	
research,	 he	 was	 also	 blinded	 to	 the	 intervention	
and	 did	 not	 know	 about	 assigning	 to	 the	
intervention	 or	 control	 groups	 and	 recorded	
hemodynamic	 parameters,	 including	 systolic	 blood	
pressure,	 diastolic	 blood	 pressure,	 and	 arterial	
oxygen	 saturation	 of	 all	 patients	 at	 the	 time	 of	
arrival	 to	 the	ward	 and	 immediately,	 6,	 12	 and	 24	
hours	 after	 mobilization.	 In	 addition	 to	 the	
researcher,	 the	 statistical	 specialist	 was	 blinded	 to	
the	intervention	and	control	groups	until	the	end	of	
the	analysis.	
Data	 were	 analyzed	 by	 SPSS	 21	 software	 using	
descriptive	 statistics	 and	 inferential	 statistics	 tests	
according	 to	 the	 normal	 distribution	 of	 study	
variables	 (Parametric	 tests,	 including	 chi‐square,	
independent	 t‐test	 and	 analysis	 of	 variance	 with	
repeated	measures	 for	normal	distributed	data	and	
nonparametric	 tests,	 such	 as	 Mann‐Whitney,	
Kruskal‐Wallis	and	Friedman	 tests	 for	data	with	no	
normal	distribution).	
	

Findings	
Hospitalized	 patients	 included	 24	 men	 and	 64	
women	 with	 a	 mean	 age	 34.6±8.2	 years	 and	 BMI	
44.4±4.8	kg/m2.	They	underwent	sleeve	gastrectomy	
for	 155.1±34.9	 min	 and	 were	 transferred	 to	 the	
surgical	 ward	 after	 89.8±35.4	 min.	 Patients	 in	 the	
intervention	 and	 control	 groups	 were	 withdrawn	
from	 bed	 after	 417.6±39.1	 and	 361.0±78.0	 min,	
respectively.	
At	 baseline,	 there	 was	 no	 significant	 difference	
between	 the	 intervention	 and	 control	 groups	 in	
terms	 of	 qualitative	 demographic	 variables,	
including	 sex,	 marital	 status,	 education	 level	 and	
occupation	(p>0.05;	Table	1).	
Also,	 the	 intervention	 and	 control	 groups	 were	
homogenized	 in	 terms	 of	 quantitative	 demographic	
variables,	 including	 mean	 age,	 body	 mass	 index,	
duration	 of	 operation,	 length	 of	 stay	 in	 recovery	
room,	 and	 arterial	 oxygen	 saturation	 percentage	
after	 surgery	 and	 were	 not	 significantly	 different	
(p>0.05).	 However,	 dependent	 variables,	 such	 as	

systolic	 and	 diastolic	 blood	 pressure	 had	 a	
statistically	 significant	 difference	 at	 baseline	
(p<0.05).	 Accordingly,	 these	 two	 dependent	
variables	 were	 considered	 as	 covariates	 in	 the	
statistical	 analysis,	 and	 the	 effect	 of	 this	
inconsistency	 eliminated	 in	 the	 reported	 results	 of	
intergroup	 comparisons	 using	 repeated	 measures	
analysis	of	variance.	
There	was	 a	 significant	 difference	 in	 systolic	 blood	
pressure	 between	 the	 intervention	 and	 control	
groups	 (p<0.05).	 Also,	 changes	 in	 systolic	 blood	
pressure	 in	 the	 intervention	 group	 were	
significantly	 different	 from	 those	 in	 the	 control	
group	(p<0.05;	Table	2).	
Diastolic	blood	pressure	was	significantly	decreased	
in	 the	 intervention	 group	 compared	 to	 the	 control	
group	 (p<0.05).	 In	 the	 intra‐group	 comparison,	
diastolic	 blood	 pressure	 showed	 a	 statistically	
significant	difference	(p<0.05),	although	a	decrease	in	
diastolic	 blood	 pressure	 was	 significant	 at	 different	
measurement	 times	 in	 the	 intervention	 group	
(p<0.05),	 but	 in	 the	 control	 group,	 there	 was	 no	
statistically	significant	difference	between	its	value	at	
different	measurement	times	(p>0.05;	Table	3).	
Inter‐group	comparison	showed	that	the	increase	in	
arterial	 oxygen	 saturation	 immediately	 after	
mobilization	and	6	h	after	mobilization	was	similar	
in	 the	 intervention	 and	 control	 groups	 (p>0.05).	
However,	 at	 12	 and	 24	 h	 after	 the	 initial	
mobilization,	 these	 differences	 were	 statistically	
significant	 between	 the	 intervention	 and	 control	
groups	(p<0.05).	Intera‐group	comparison	showed	a	
statistically	 significant	 difference	 between	 the	 two	
groups	 in	 different	 measurement	 times	 of	 arterial	
oxygen	saturation	(p<0.05;	Table	3).	
The	 rate	 of	 systolic	 and	 diastolic	 blood	 pressure	
decrease	 and	 their	 descending	 slope	 were	
significantly	 higher	 in	 the	 intervention	 group	 than	
the	 control	 group.	 Also,	 the	 increase	 and	 the	
ascending	 slope	 of	 arterial	 oxygen	 saturation	were	
significantly	 higher	 in	 the	 intervention	 group	 than	
the	control	group	(Diagram	1	to	3).	

	

Table	1)	Comparison	of	absolute	and	relative	frequency	of	qualitative	demographic	variables	of	patients	undergoing	sleeve	gastrectomy	
in	 the	 intervention	 and	 control	 groups	 (44	 patients	 per	 group)	 at	 the	 baseline	 using	 chi‐square	 test	 (numbers	 in	 parentheses	 are	
percentage)	

Qualitative	variables	 Intervention	group	 Control	group	 Total	 P.	value	
Gender	
Male	 13	(29.5)	 11	(25.0)	 24	(27.3)	

0.63	
Female	 31	(70.5)	 33	(75.0)	 64	(72.7)	
Marital	status	
Single	 23	(52.3)	 15	(34.1)	 38	(43.2)	 0.09	
Married	 21	(47.7)	 29	(65.9)	 50	(56.8)	
Education	level	
Below	diploma	 3	(6.8)	 5	(11.4)	 8	(9.1)	

0.75	Diploma	 15	(34.1)	 15	(34.1)	 30	(34.1)	
Above	diploma	 26	(59.1)	 24	(54.5)	 50	(56.8)	
Occupation	
Unemployed	 8	(18.2)	 3	(6.8)	 11	(12.5)	

0.16	
Non‐governmental	 4	(9.1)	 5	(11.4)	 9	(10.2)	
Employed	 8	(18.2)	 14	(31.8)	 22	(25.0)	
Housewife	 16	(36.3)	 18	(40.9)	 	34	(38.7)	
Student	 8	(18.2)	 4	(9.1)	 12	(13.6)	
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Table	2)	Comparison	of	demographic	variables	and	quantitative	dependent	variables	of	patients	undergoing	sleeve	gastrectomy	in	the	
intervention	and	control	groups	at	the	baseline	

Quantitative	variables	 Mean	 Statistic	 P.	value	
Age	(year)	
Intervention	group	 32.9±7.1	 1.95	 *0.06	
Control	group	 36.3±8.9	
BMI	(kg/m2)	
Intervention	group	 43.5±3.1	 1.8	 *0.08	
Control	group	 45.3±5.9	
Duration	of	surgery	(min)	
Intervention	group	 150.3±38.9	

‐1.3	 **0.18	Control	group	 159.9±30.0	
Length	of	stay	in	recovery	room	(min)	
Intervention	group	 86.8±34.8	

‐1.1	 **0.26	Control	group	 92.7±36.2	
Systolic	Blood	Pressure	(mmHg)	
Intervention	group	 151.4±9.7	

‐3.2	 *0.002	
Control	group	 144.2±11.4	
Diastolic	Blood	Pressure	(mmHg)	
Intervention	group	 93.3±7.0	 ‐4.	1	 *0.0001	
Control	group	 84.9±11.9	
Arterial	oxygen	saturation	percentage	
Intervention	group	 89.0±2.0	 ‐2.	2	 **0.06	
Control	group	 88.2±1.8	
*	Independent	t‐test;	**	Mann‐Whitney	test	

	
Table	3)	Comparison	of	intra‐group	and	inter‐group	hemodynamic	parameters	of	patients	undergoing	sleeve	gastrectomy	in	the	study	
groups	according	to	the	time	of	measurement	

Variables	
Immediately	after	
mobilization	

6	h	after	
mobilization	

12	h	after	
mobilization	

24	h	after	
mobilization	

Comparison	

Systolic	Blood	Pressure	(mmHg)	
Intervention	group	 142.9±8.3	 136.4±7.0	 132.0±7.4	 126.1±8.0	 F=129.3;	p=0.0001*	
Control	group	 136.5±12.2	 133.9±9.8	 131.6±11.7	 130.4±10.3	 F=31.3;	p=0.0001*	
Intergroup	comparison	*	 F=18.38;	p=0.0001	 ‐	
Diastolic	Blood	Pressure	(mmHg)	
Intervention	group	 89.2±8.7	 84.2±8.2	 82.8±7.2	 82.9±7.8	 F=26.2;	p=0.0001*	
Control	group	 80.6±11.5	 80.4±8.6	 81.0±11.2	 80.5±7.9	 F	=2.3;	p=0.07*	
Intergroup	comparison	*	 F=18.38;	p=0.0001	 ‐	
Arterial	oxygen	saturation	percentage	
Intervention	group	 90.8±1.3	 91.7±1.0	 92.7±1.3	 93.2±1.3	 χ2=135.4;	p=0.0001***	
Control	group	 90.1±1.8	 91.3±1.4	 91.9±1.8	 91.9±1.8	 χ2= 84.2;	p=0.0001***	
Intergroup	comparison	**	 χ2=2.9;	p=0.09;		 χ2=2.9;	p=0.09	 χ2=5.8;	p=0.02	 χ2=14.2;	p=0.0001	 ‐	
*Analysis	of	variance	with	repeated	measures;	**Kruskal‐Wallis	test;	***Friedman	test	
	

 
Diagram	1)	Changes	in	mean	systolic	blood	pressure	of	patients	according	to	time	of	measurement	

	

 
Diagram	2)	Changes	in	mean	diastolic	blood	pressure	of	patients	according	to	time	of	measurement	
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Diagram	3)	Changes	in	mean	arterial	oxygen	saturation	of	patients	according	to	time	of	measurement	

	
Discussion	
Results	of	the	study	indicating	a	decrease	in	systolic	
and	 diastolic	 blood	 pressure	 and	 their	 descending	
slope	 in	 the	 intervention	 group	 compared	 to	 the	
control	 group	 and	 also	 its	 significant	 difference,	 as	
since	 after	 laparoscopic	 surgery,	 intra‐abdominal	
pressure	 increases	 blood	 pressure,	 vascular	
resistance,	 and	 arterial	 hypertension	 [31],	 showed	 a	
faster	 recovery	 of	 systolic	 and	 diastolic	 blood	
pressure	 to	 normal	 level	 in	 the	 intervention	 group	
indicating	 favorable	 outcome	 of	 the	 intervention.	
However,	 the	 nonsignificant	 of	 intra‐group	
comparisons	of	diastolic	blood	pressure	at	different	
measurement	 times	 in	 the	 control	 group	 indicates	
the	effectiveness	of	intervention	and	the	necessity	of	
changes	in	routine	procedure.	
Arterial	 oxygen	 saturation	 decreases	 in	 patients	
undergoing	laparoscopic	surgery	[15,	24],	due	to	filling	
of	the	peritoneal	cavity	by	carbon	dioxide	gas	during	
surgery.	As	the	diaphragm	rises,	pressure	inside	the	
chest	also	increases,	which	also	affects	lung	capacity	
[31].	 Increasing	 the	 rate	 and	 ascending	 slope	 in	
arterial	oxygen	saturation	in	the	intervention	group	
compared	 to	 the	 control	 group	 showed	 the	
effectiveness	of	gradual	mobilization	with	activity	in	
bed	 than	 the	 control	 group.	 The	 lack	 of	 significant	
difference	 between	 the	 groups	 in	 an	 increase	 in	
arterial	 oxygen	 saturation	 immediately	 after	
mobilization	 and	 6	 h	 later	 in	 the	 intervention	 and	
control	 groups	 indicated	 distracted	 ventilation	
associated	with	 the	 filling	 of	 peritoneal	 cavity	with	
the	 gas;	 however,	 the	 gradual	 discharge	 of	 this	 gas	
caused	a	 statistically	 significant	 difference	 between	
the	 intervention	and	control	groups	at	12	and	24	h	
after	the	first	mobilization.	
Regarding	 the	 statistically	 significant	 changes	 in	
systolic	blood	pressure,	diastolic	blood	pressure	and	
arterial	oxygen	saturation,	the	findings	of	this	study	
were	comparable	with	 the	results	of	other	 relevant	
studies	as	follows:		
Regarding	systolic	and	diastolic	blood	pressure,	the	
results	 of	 a	 study	 by	 Younis	 and	 Ahmed	 were	
consistent	with	 the	 results	 of	 the	 present	 study;	 so	
that	 the	 systolic	 and	 diastolic	 blood	 pressure	
decreased	 significantly	 after	 motions	 in	 bed	 as	 a	

research	 intervention	 [32].	 However,	 in	 contrast	 to	
this	 study,	 some	 studies	 [33‐35]	 are	 not	 consistent	
with	the	findings	of	the	present	study	indicating	that	
systolic	 and	 diastolic	 pressure	 changes	 are	 caused	
by	mobilization.	Accordingly,	there	was	no	statistical	
difference	 between	 the	 intervention	 and	 control	
groups	 in	 the	 hemodynamic	 parameters	
immediately,	6,	12,	and	24	h	after	 the	 intervention.	
To	explain	this	difference,	it	can	be	noted	that	in	this	
study	 the	motions	 involved	 the	whole	 body,	 but	 in	
other	 (inconsistent)	 studies,	 the	 lower	 extremities	
were	involved.	
Comparison	 of	 the	 results	 of	 this	 study	with	 other	
studies	on	arterial	oxygen	saturation	showed	that	in	
the	present	 study,	arterial	oxygen	saturation	 in	 the	
intervention	group	increased	faster	than	the	control	
group	 and	 reached	 a	 balance,	 which	 is	 not	 in	 line	
with	 the	 results	 of	 the	 Younis	 and	 Ahmed	 study,	
which	 reported	 a	 decrease	 in	 arterial	 oxygen	
saturation.	 Difference	 in	 the	 results	 is	 probably	
because	 the	 only	 involvement	 of	 lower	 extremities	
without	a	gradual	mobilization	[32].	
	

Also	 the	 results	 of	 this	 study	were	 not	 in	 line	with	
those	of	Şenduran	et	al.,	as	there	was	no	significant	
difference	 in	heart	 rate,	 systolic	and	diastolic	blood	
pressure,	 mean	 arterial	 pressure,	 and	 peripheral	
oxygen	 saturation	 at	 three	 time	 points	 before	
mobilization,	 immediately	 after	mobilization,	and	5	
minutes	 after	 returning	 to	 bed.	 However,	 in	 the	
present	 study,	 the	 difference	 in	 hemodynamic	
factors	was	significant	at	the	mentioned	time	points. 
The	contrast	 in	 the	results	may	have	been	due	 to	a	
variety	 of	 surgeries,	 including	 upper	 abdominal	
surgery,	 liver	 transplantation,	 lower	 abdominal	
surgery,	 as	 well	 as	 upper	 and	 lower	 abdominal	
surgery,	 orthopedic	 surgery,	 and	 esophageal	
resection	surgery	[36].	
	

The	 study,	 conducted	 by	 Genc	 et	 al.,	 supports	 the	
present	 study,	 which	 found	 that	 the	 movement	 of	
obese	patients	in	intensive	care	units	was	associated	
with	 an	 increase	 in	 arterial	 oxygen	 saturation	 [37].	
However	the	study	by	Rezaeikia	et	al.	 [29],	which	did	
not	 have	 a	 statistically	 significant	 difference	 in	
arterial	 oxygen	 saturation	 and	 control	 group,	 does	
not	support	this	study.	This	may	be	due	to	inactivity	
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in	 the	 lower	 extremities,	 however,	 in	 the	 recent	
study,	movements	in	the	bed	was	performed	on	the	
entire	body.	
One	 of	 the	 uncontrolled	 limitations	was	 the	 use	 of	
specific	 medications	 or	 interventions	 that	 the	
patient	 possibly	 received	 within	 24	 h	 of	 the	
intervention	affecting	hemodynamic	parameters.	
Considering	 the	 effect	 of	 gradual	mobilization	with	
activity	 in	 bed	 on	 hemodynamic	 parameters	 in	
patients	 undergoing	 sleeve	 gastrectomy,	 it	 is	
recommended	that	the	effect	of	gradual	mobilization	
with	 activity	 in	 bed	 on	 other	 surgeries	 that	 affect	
hemodynamic	parameters	be	investigated.	
	

Conclusion		
Gradual	mobilization	with	activity	in	bed	is	effective	
in	 faster	 recovery	 of	 systolic	 blood	 pressure,	
diastolic	 blood	 pressure,	 and	 arterial	 oxygen	
saturation	 as	 hemodynamic	 parameters	 to	 normal	
range	in	patients	undergoing	sleeve	gastrectomy.	
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