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Orthostatic Intolerance Ambulation in Patients 
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Background: 

Opioid analgesics are widely used to reduce postoperative pain and to enhance post-operative recovery. 
However, orthostatic intolerance (OI) induced by opioid containing intravenous patient controlled analgesia 
(IPCA) may hinder postoperative recovery. This study investigated factors that affect OI in patients receiving 
IPCA for postoperative pain control.

Methods: 

OI was instantly evaluated at the time of first ambulation in 175 patients taking opioid containing IPCA 
after open and laparoscopic subtotal gastrectomies. Patients were classified as having OI if they experienced 
dizziness, nausea/vomiting, blurred vision, headache, somnolence and syncope. Factors contributing to OI were 
assessed with logistic regression analysis. 

Results: 

Out of 175 patients, 61 (52.6%) male and 44 (74.6%) female patients experienced OI at the time of first 
ambulation. The frequency of OI related symptoms were dizziness (97, 55.4%), nausea (46, 26.3%), headache 
(9, 5.1%), blurred vision (3, 1.7%) and vomiting (2, 1.1%). Significant risk factors for OI were gender (P=0.002) 
and total amount of opioids administered (P=0.033).

Conclusions: 

The incidence of OI is significantly higher in male than in female patients and is influenced by the opioid 
dose.  (Korean J Pain 2013; 26: 277-285)
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INTRODUCTION

The key strategy in promoting postoperative recovery 

is early ambulation after surgery [1]. However, early am-

bulation is difficult when there is orthostatic intolerance, 

which is characterized by having difficulty maintaining a 

sitting and/or upright position due to symptoms from cer-

ebral hypoperfusion, such as dizziness, nausea, feeling of 

heat, blurred vision, and syncope [2]. In the sitting and/or 

upright position, gravity pulls blood towards the abdomen 

or legs, and it is easy for postoperative patients to have 

a reduced central blood volume when maintaining a sitting 

and/or upright position due to an insufficient amount of 

fluids or blood during surgery. Especially, use of premed-

ication, anesthesia, postoperative analgesia, and drugs 

can reduce arterial pressure, cerebral blood flow, and oxy-

genation; therefore, it can further affect orthostatic intol-

erance [3].

In ambulatory surgery, temporary instability during 

first ambulation after surgery is the largest cause for ex-

tending a hospital stay [4]; however, there is only a small 

amount of research regarding the occurrence and duration 

of orthostatic intolerance developing in patients after ma-

jor surgery. There is minimal research in Korea regarding 

orthostatic intolerance in surgical patients using patient 

controlled analgesia, while most of the research has been 

on the prevention and treatment of nausea and vomiting 

caused by the administration of drugs when using patient 

controlled analgesia [5]. In research done in other coun-

tries, there has only been research on orthostatic intoler-

ance for early ambulation and cardiovascular response [1] 

and on orthostatic intolerance occurring 1 hour after anes-

thesia related to sex and age [6], and after an exhaustive 

search, no studies were found on the relationship of ortho-

static intolerance with opioid analgesics used in patient 

controlled analgesia. Especially, there is nearly no research 

on the orthostatic intolerance of postoperative patients 

using patient controlled analgesia. 

Hence, the aims of this study were to investigate the 

factors related to the manifestation and frequency of or-

thostatic intolerance in surgical patients using patient con-

trolled analgesia, to examine how orthostatic intolerance 

can be prevented and to determine whether appropriate 

nursing management is necessary.

MATERIALS AND METHODS

This research was approved by the Institutional Review 

Board and carried out on 175 adult patients that underwent 

an open or laparoscopic gastrectomy as elective surgery 

who were managing postoperative pain with patient con-

trolled analgesia.

Patients who had headache, dizziness, nausea, vomit-

ing, double vision, and postural hypotension before surgery 

were excluded from the study as well as patients who stop-

ped the use of patient controlled analgesia during the in-

vestigation period, patients who were unable to stand up, 

patients who used beta-blockers, patients who were ASA 

III or above, patients who were alcoholics, and patients who 

developed cardiac arrest. 

All patients were IV injected midazolam 2 mg and lido-

caine 40 mg as premedication before inducing anesthesia. 

Target controlled infusion pump (Orchestra, France) was 

used to inject propofol (induction 2 mg/kg/hr, plasma con-

centration 1-1.7 ug/ml) and remifentanil (plasma concen-

tration 5 ng/ml). Vecuronium 0.1 mg/kg was IV injected to 

enable endotracheal intubation, and 0.01-0.015 mg/kg was 

administered in 30 minute intervals as a maintenance dosage. 

Thirty minutes before the end of the surgery, fentanyl 100 

ug was IV injected to prevent pain, while ondancetron 4 mg 

was IV injected to prevent nausea and vomiting. At the end 

of surgery, glycopyrrolate 0.4 mg and neostigmine 15 mg 

were IV injected to recover from muscle relaxants. To 

manage pain in the recovery room, fentanyl 50 mcg was 

administered from 0 to 3 times depending on the degree 

of pain. The mixture of drugs in the patient controlled an-

algesia used by the subjects after surgery was as follows. 

Fentanyl 1,500 ug, ketorolac 180 mg, and ondansetron 8 mg 

were mixed with normal saline made up to a total volume 

of 100 ml for normal adults. Subjects who were 65 years 

or older or subjects with a weight of 50 kg or lower were 

provided with a mixture of fentanyl 1,300 ug, ketorolac 180 

mg, and ondansetron 8 mg made up to a total volume of 

100 ml with normal saline. When there were problems in 

liver or kidney function, fentanyl 1,600 ug and ondansetron 

8 mg were mixed with normal saline made up to a total vol-

ume of 100 ml. Finally, subjects who were 65 years or older 

or weighed 50 kg or lower together with liver or kidney 

function problems, were provided with a mixture of fentan-

yl 1,400 ug and ondansetron 8 mg made up to a total vol-

ume of 100 ml with normal saline. The patient controlled 
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Table 1. Comparison of Variables Between Non-OI and OI Group 

Variables Categories

Frequency (%) or MSD

χ2 or t PTotal
(n = 175)

Non-OI
(n = 70)

OI
(n = 105)

Gender

Age
Weight
Diabetes mellitus

Pre-medication

ASA

Anesthesia time (min)
Laparoscopic surgery

Time until the first ambulation (hr)
Resting pain for first ambulation
Movement pain for first ambulation
Opioid (ug/hr)

Total opioid (ug)

Male
Female

Yes
No
Yes
No
1
2

Yes
No

Male
Female
Male
Female

116 (66.3)
 59 (33.7)

58.2 ± 12.6
62.2 ± 10.2
 23 (13.1)
152 (86.9)

15 (8.6)
160 (91.4)
 54 (30.9)
121 (69.1)

148.7 ± 42.0
 76 (43.4)
 99 (56.6)

17.8 ± 2.9
2.4 ± 2.4
5.7 ± 1.9

34.6 ± 9.9
31.1 ± 8.1

611.9 ± 183.8
551.2 ± 164.6

55 (47.4)
15 (25.4)

59.6 ± 11.8
63.7 ± 12.0

10 (43.5)
60 (39.5)
 8 (53.3)
62 (38.8)
21 (38.9)
49 (40.5)

146.7 ± 41.8
27 (35.5)
43 (43.4)

18.1 ± 3.0
1.9 ± 2.4
5.3 ± 2.3

32.4 ± 8.4
29.2 ± 8.1

593.8 ± 179.3
499.7 ± 145.1

61 (52.6)
44 (74.6)

57.4 ± 12.9
61.3 ± 8.7

13 (56.5)
92 (60.5)
 7 (46.7)
98 (61.3)
33 (61.1)
72 (59.5)

150.1 ± 42.3
49 (64.5)
56 (56.6)

17.6 ± 2.9
2.6 ± 2.4
5.9 ± 1.7

36.5 ± 10.8
31.8 ± 8.1

628.3 ± 187.7
568.8 ± 168.7

7.880

1.034
1.513
0.133

1.215

0.040

−0.532 
1.120

1.075
−1.969 
−1.977 
−2.234 
−1.063 
−1.009 
−1.415 

 0.006*

0.303
0.132
0.820

0.284

0.869

0.596
0.351

0.284
0.051
0.050

 0.027*
0.292
0.315
0.162

Data are mean ± SD. OI: orthostatic intolerance. *Significant difference between OI and non-OI group, P ＜ 0.05.

analgesia (Automed, Korea) was set at basal rate of 1 ml/hr, 

bolus rate 1 ml/dose, and a lockout-time of 15 minutes. The 

pain until first ambulation at the ward was measured by the 

NRS (Numerical Rating Scale), and when the patient com-

plained of pain at 4 points or more, tramadol 50 mg was 

IV injected.

To compare the degree of orthostatic intolerance, the 

minimal sample size for logistic regression analysis was a 

minimum of 100 or a larger sample size 10 times the value 

of the independent variable plus 1 [7]. Since there are 11 

independent variables, it was set as 120, and including a 

50% possibility of failure, the sample size was calculated 

as 180 subjects. The research subjects were 175 patients 

from a total of 194, excluding 19 cases where patient con-

trolled analgesia was removed or stopped (8 patients) and 

subjects refusing to participate in the investigation (11 pa-

tients) due to dizziness, nausea, vomiting, headache and 

hypotention before postoperative first ambulation.

The degree of dizziness, nausea, vomiting, blurred vi-

sion, headache, drowsiness, and syncope at first ambula-

tion after surgery was measured by yes or no, and if any 

of the above 7 symptoms occurred, it was defined as or-

thostatic intolerance. The total amount of opioid analgesia 

used included the amount of fentanyl administered in the 

recovery room and the amount of opioid analgesia ad-

ministered through the patient controlled analgesia.

Data analysis was performed with the SPSS 12.0 

program. General characteristics were analyzed with fre-

quency, percentage, mean, and standard deviation. The 

difference in general and clinical characteristics between 

groups with and without symptoms of orthostatic intoler-

ance was compared with the x2 test and t-test. A logistic 

regression analysis using the forward selection method was 

performed to identify the factors affecting the occurrence 

of orthostatic intolerance. Here, the input level for the in-

dependent variables was 0.05 and the removal level 0.10, 

and the cross ratio for each factor and 95% confidence in-

terval and accuracy of the classification were obtained.

RESULTS

The general characteristics of all the subjects who re-

ceived a gastrectomy were as follows. One hundred sixteen 

subjects were male (66.3%) and 59 subjects were female 
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Table 2. Analysis for Orthostatic Intolerance (n = 175)

No (Frequency (%)) Yes (Frequency (%))

Dizziness
Nausea
Vomiting
Blurred vision
Headache
Drowsiness
Syncope
Orthostatic dizziness

 78 (44.6)
129 (73.7)
173 (98.9)
172 (98.3)
166 (94.9)
174 (99.4)
175 (100)

70 (40)

97 (55.4)
46 (26.3)

2 (1.1)
3 (1.7)
9 (5.1)

 1 (0.6)
0 (0)

105 (60)

Table 3. Comparison of Variables Between Laproscopic Gastrectomy and Open Gastrectomy

Variables Categories

Frequency (%) or M ± SD

χ2 or t PLaparoscopic gastrectomy
 (n = 76)

Open gastrectomy
 (n = 99)

Gender

Age
Weight
Diabetes mellitus

Pre-medication

ASA

Anesthesia time (min)
Time until the first ambulation (hr)
Resting pain for first ambulation
Movement pain for first ambulation
Opioid (ug/hr)

Total opioid (ug)

Male
Female

Yes
No
Yes
No
1
2

Male
Female
Male
Female

44 (37.9)
32 (54.2)

56.7 ± 12.7
62.2 ± 9.4

11 (47.8)
65 (42.8)
 5 (33.3)
71 (44.4)
25 (46.3)
51 (42.1)

144.9 ± 44.9
18.2 ± 2.9

2.4 ± 2.4
5.6 ± 1.9

33.0 ± 8.8
32.5 ± 8.3

606.3 ± 181.6
582.7 ± 171.0

72 (62.1)
27 (45.8)

59.4 ± 12.3
62.2 ± 10.8

12 (52.2)
87 (57.2)
10 (66.7)
89 (55.6)
29 (53.7)
70 (57.9)

151.6 ± 39.5
17.4 ± 2.9

2.2 ± 2.3
5.7 ± 1.9

35.6 ± 10.5
29.5 ± 7.6

615.4 ± 186.3
513.9 ± 151.3

4.233

1.414
0.016
0.208

0.681

0.261

1.044
−1.856 
−0.442 

0.368
1.353
−1.379 

0.257
−1.622 

 0.029*

0.159
0.987
0.406

0.409

0.609

0.298
0.065
0.659
0.713
0.179
0.173
0.798
0.110

*P ＜ 0.05.

(33.7%). The mean age and weight were 58.2 ± 12.6 and 

62.2 ± 10.2 kg, respectively. The anesthesia time was 

148.7 ± 42.0 minutes, and 76 patients had laparoscopic 

surgery (43.4%) while 99 patients had open surgery 

(56.6%). The time until first ambulation after surgery was 

17.8 ± 2.9 hours; resting pain immediately before first 

ambulation was 2.4 ± 2.4 points, and movement pain at 

first early ambulation was 5.7 ± 1.9 points. From the re-

covery room to first ambulation, the total administered 

drug dose was 591.5 ± 179.4 ug; a mean dose of 33.4 ± 

9.5 ug was administered per hour (Table 1).

The comparison results of the differences in the gen-

eral and clinical characteristics of the group who developed 

symptoms of orthostatic intolerance and the group who did 

not are as follows. The orthostatic intolerance symptoms 

group was 52.6% (61 patients) in male patients, and 74.6% 

(44 patients) in female patients. For the amount of drug 

used by patient controlled analgesia per hour in male pa-

tients, the group with orthostatic intolerance symptoms 

(OISs) significantly used more drug (36.5 ± 10.8 ug/hr) 

than the group without OISs (32.4 ± 8.4 ug/hr) (t = 

-2.234, P = 0.027). There were no significant differences 

in age, history of diabetes, premedication, ASA, anesthesia 

time, use of laparoscope, time from end of surgery to first 

early ambulation, resting pain at first early ambulation, 

movement pain, amount of drug used by patient controlled 

analgesia per hour in female patients, and total amount 

of drug used in both male and female (Table 1). 

The orthostatic intolerance symptoms (OISs) presented 

by the patients were as follows. Dizziness and nausea oc-

curred in 97 (55.4%), and 46 patients (26.3%), respectively. 

Vomiting and blurred vision presented in 2 (1.1%) and 3 pa-

tients (1.7%), respectively. Nine patients (5.1%) complained 

of headache; drowsiness appeared in 1 patient (0.6%), and 
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Table 4. Comparison of Variables Between Non-OI and OI Group After Laparoscopic Gastrectomy

Variables Categories

Frequency (%) or M ± SD

χ2 or t PNon-OI
 (n = 27)

OI
 (n = 49)

Gender

Age
Weight
Diabetes mellitus

Pre-medication

ASA

Anesthesia time (min)
Time until the first ambulation (hr)
Resting pain for first ambulation
Movement pain for first ambulation
Opioid (ug/hr)

Total opioid (ug)

Male
Female

Yes
No
Yes
No
1
2

Male
Female
Male
Female

19 (43.2)
 8 (25.0)

57.5 ± 12.6
64.4 ± 12.1

 2 (18.2)
25 (38.5)
 2 (40.0)
25 (35.2)
 9 (36.0)
18 (35.3)

147.8 ± 43.7
18.6 ± 3.2

2.0 ± 2.3
5.1 ± 2.2

32.3 ± 8.3
31.6 ± 7.9

605.6 ± 192.5
575.8 ± 144.2

25 (56.8)
24 (75.0)

56.2 ± 13.0
61.0 ± 7.4

 9 (81.8)
40 (61.5)
 3 (60.0)
46 (64.8)
16 (64.0)
33 (64.7)

143.3 ± 45.9
18.0 ± 2.7

2.6 ± 2.5
5.9 ± 1.7

33.5 ± 9.2
32.7 ± 8.6

606.8 ± 177.0
585.0 ± 181.9

2.674

0.425
1.526
1.689

0.047

0.004

0.420
0.845
−1.163 
−1.696 
−0.417 
−0.321 
−0.022 
−0.129 

0.081

0.672
0.131
0.170

0.587

0.574

0.676
0.401
0.248
0.094
0.679
0.751
0.982
0.898

Data are mean ± SD. OI: orthostatic intolerance. Significant difference between OI and non-OI group.

no patients showed syncope. For the seven symptoms, 

some of them appeared exclusively and some together, and 

the group with OISshad105 patients (60%) and group with-

out had 70 patients (40%) (Table 2).

The comparison results of the differences in the gen-

eral and clinical characteristics between the group who un-

derwent laparoscopic surgery and the group who under-

went open surgery are as follows (Table 3). Females re-

ceived laparoscopy (32 patients, 54.2%) more than open 

surgery (27 patients, 45.8%), while males received open 

surgery (72 patients, 62.1%) more than laparoscopy (44 

patients, 37.9%) (X2 = 4.233, P = 0.029). There were no 

significant differences in age, history of diabetes, premed-

ication, ASA, anesthesia time, time from end of surgery 

to first early ambulation, resting pain at first early ambu-

lation, movement pain, amount of drug used by patient 

controlled analgesia per hour, and total amount of drug 

used between the laparoscopy group and open surgery 

group (Table 3).

Within subjects who underwent laparoscopic gas-

trectomy, the comparison results of the differences in the 

general and clinical characteristics between the group with 

OISs and group without were as follows. The orthostatic 

intolerance symptoms group was 56.8% (25 patients) in 

male patients, and 75.0% (24 patients) in female patients. 

There were no significant differences in age, history of 

diabetes, premedication, ASA, anesthesia time, time from 

end of surgery to first early ambulation, resting pain at 

first early ambulation, movement pain, amount of drug 

used by patient controlled analgesia per hour, and total 

amount of drug used (Table 4).

Within subjects who underwent open gastrectomy, the 

comparison results of the differences in the general and 

clinical characteristics between the group with OISs and 

group without were as follows. The orthostatic intolerance 

symptoms group was 74.1% (20 patients) in female 

patients. The frequency of male patients with OISs (36 pa-

tients, 50.0%) was the same without OISs (36 patients, 

50.0%). For the amount of drug used by patient controlled 

analgesia per hour in male patients, the group with OISs 

significantly used more drug (38.6 ± 11.5 ug/hr) than the 

group without OISs (32.5 ± 8.5 ug/hr) (t = -2.558, P = 

0.013). Total amount of drug used in female patients, the 

group with OISs significantly used more drug (549.3 ± 

153.7 ug) than the group without OISs (412.7 ± 91.0 ug) 

(t = -2.203, P = 0.037). There were no significant differ-
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Table 5. Comparison of Variables Between Non-OI and OI Group after Open Gastrectomy

Variables Categories

Frequency (%) or M ± SD

χ2 or t PNon-OI
 (n = 43)

OI
 (n = 56)

Gender

Age
Weight
Diabetes mellitus

Pre-medication

ASA

Anesthesia time (min)
Time until the first ambulation (hr)
Resting pain for first ambulation
Movement pain for first ambulation
Opioid (ug/hr)

Total opioid (ug)

Male
Female

Yes
No
Yes
No
1
2

Male
Female
Male
Female

36 (50.0)
 7 (25.9)

60.6 ± 11.6
63.2 ± 12.1

 8 (66.7)
35 (40.2)
 6 (60.0)
37 (41.6)
12 (41.4)
31 (44.3)

145.9 ± 40.9
17.7 ± 2.8

1.8 ± 2.4
5.4 ± 2.2

32.5 ± 8.5
26.4 ± 7.9

587.6 ± 174.4
412.7 ± 91.0

36 (50.0)
20 (74.1)

58.4 ± 12.8
61.5 ± 9.8

 4 (33.3)
52 (59.8)
 4 (40.0)
52 (58.4)
17 (58.6)
39 (55.7)

156.1 ± 38.2
17.2 ± 2.9

2.6 ± 2.3
5.9 ± 1.5

38.6 ± 11.5
30.6 ± 7.4

643.1 ± 195.9
549.3 ± 153.7

4.632

0.856
0.751
3.000

1.242

0.070

−1.268 
0.900
−1.549 
−1.189 
−2.558 
−1.258 
−1.271 
−2.203 

 0.026*

0.394
0.454
0.078

0.218

0.485

0.208
0.370
0.125
0.237

 0.013*
0.220
0.208

 0.037*

Data are mean ± SD. OI: orthostatic intolerance. *Significant difference between OI and non-OI group, P ＜ 0.05.

Table 6. Predictors of Orthostatic Intolerance by Using Stepwise Logistic Regression (n = 175)

Variables B S.E. Wald P Odd ratio 95% Confidence Interval

Gender
Time until the first ambulation
Total opioid (ug)
Constant

−1.110 
−0.107 

0.002
1.816

0.364
0.060
0.001
1.030

9.283
3.188
4.524
3.107

 0.002*
0.074

 0.033*
0.078

0.329
0.898
1.002
6.145

0.161−0.673
0.799−1.011
1.000−1.004

Correct classification (%) = 63.4. *P ＜ 0.05.

ences in age, history of diabetes, premedication, ASA, an-

esthesia time, use of laparoscope, time from end of sur-

gery to first early ambulation, resting pain at first early 

ambulation, movement pain, amount of drug used by pa-

tient controlled analgesia per hour in female patients, and 

total amount of drug used in male patients (Table 5).

A logistic regression analysis was performed to identify 

the factors which affect the occurrence of OISs in all sub-

jects who underwent gastrectomy, and it appears that sex 

(P = 0.002) and total amount of drug used (P = 0.033) 

were significant. When the occurrence of OISs in patients 

who used patient controlled analgesia was analyzed 

through odd’s ratio, male patients appear to have a lower 

possibility of presenting symptoms compared to female 

patients (95% CI = 0.161-0.673), and the occurrence of 

symptoms was 1.002 times higher for a 1 ug increase in 

the total amount of drug used (95% CI = 1.000-1.004). 

The classification accuracy regarding the occurrence of 

OISs for the model was 63.4% (Table 6).

A logistic regression analysis was performed to identify 

the factors which affect the occurrence of OISs in subjects 

who underwent laparoscopic gastrectomy, and it appears 

that all variables were not significant (Table 7).

A logistic regression analysis was performed to identify 

the factors which affect the occurrence of OISs in subjects 

who underwent open gastrectomy, and sex (P = 0.008) and 

total amount of drug used (P = 0.015) appear to be 

significant. When the occurrence of OISs in patients who 
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Table 7. Predictors of Orthostatic Intolerance by Using Stepwise Logistic Regression after Laparoscopic Gastrectomy (n = 76)

Variables B S.E. Wald P Odd ratio 95% Confidence Interval

Gender
Time until the first ambulation
Total opioid (ug)
Constant

−0.810 
−0.082 

0.001
2.164

0.513
0.095
0.002
1.618

2.492
0.738
0.217
1.788

0.114
0.390
0.641
0.181

0.445
0.921
1.001
8.706

0.163−1.216
0.764−1.111
0.998−1.004

Correct classification (%) = 64.5.

Table 8. Predictors of Orthostatic Intolerance by Using Stepwise Logistic Regression after Open Gastrectomy (n = 99)

Variables B S.E. Wald p Odd ratio 95% Confidence Interval

Gender
Time until the first ambulation
Total opioid (ug)
Constant

−1.426 
−0.141 

0.003
1.811

0.539
0.081
0.001
1.376

7.013
3.025
5.923
1.733

 0.008*
0.082

 0.015*
0.188

0.240
0.869
1.003
6.116

0.084−0.690
0.741−1.018
1.001−1.006

Correct classification (%) = 65.7. *P ＜ 0.05.

use patient controlled analgesia was analyzed through the 

odd’s ratio, male patients appear to have a lower possi-

bility of presenting with symptoms compared to female 

patients (95% CI = 0.084-0.690), and the occurrence of 

symptoms was 1.003 times higher for a 1 ug increase in 

the total amount of drug used (95% CI = 1.000-1.006). The 

classification accuracy regarding the occurrence of OISs 

for the model was 65.7% (Table 8).

DISCUSSION

This study was an investigative study identifying fac-

tors for orthostatic intolerance in general gastrectomy pa-

tients using patient controlled analgesia and discussed the 

results. 

In this study, from the orthostatic intolerance symp-

toms of surgery patients who used patient controlled an-

algesia, 97 patients showed dizziness (55.4%), which was 

more than the 46 patients with nausea (26.3%) and the 

9 patients with headache (5.1%). Other studies were mainly 

done on the changes in blood pressure because orthostatic 

intolerance is symptoms appearing from orthostatic hypo-

tension [1,6], or related to nausea and vomiting in surgery 

patients using patient controlled analgesia [8]. However, 

the symptom that most patients actually complained of and 

suffered from was dizziness; thus, it is evident that the de-

velopment and provision of nursing intervention to reduce 

dizziness is a priority. 

From the general characteristics, more female patients 

(74.6%) complained of orthostatic intolerance than male 

patients (52.6%). This partially agrees with research re-

sults which reported that the occurrence of nausea and 

vomiting was more than two times higher in females [9]. 

Therefore, before using the patient controlled analgesia, 

education regarding orthostatic intolerance should be in-

cluded or intervention to reduce the intolerance should be 

used for female patients.

In this study, there was no difference in age between 

the group with OISs (57.4 ± 12.9) and group without (59.6 

± 11.8). This contrast the results in another study [10] 

which reported that dizziness significantly increased as 

age increased in patients aged (odd ratio 2.83 (1.46-5.58); 

P = 0.002). In our study, most of the subjects who under-

went a gastrectomy were in their 60’s or younger so it was 

difficult to compare with subjects older than 75 years of 

age. Hence, in the future, it is necessary to conduct fur-

ther research with subjects grouped in different age distri-

butions.

In most studies, diabetes in patients was expected to 

have an effect on orthostatic intolerance due to its car-

diovascular influence; therefore, diabetic patients were ex-

cluded from the studies [1,6,11]. However, when planning 

our study, it was anticipated that many of the gastrectomy 

patients would be elderly and have secondary diseases 

such as diabetes or hypertension. Hence, it was included 

in the variables, and there were no differences between the 
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group with OISs and group without; thus, it was confirmed 

that diabetes did not apply as a reciprocal variable. 

Regarding ASA classification, patients of grade 3 and 

4 were excluded from our study, and when patients of 

grade 1 and 2 were compared for OISs, there were no stat-

istically significant differences. This result partially agrees 

with research regarding orthostatic hypotension during 

continual injection of chest epidural bupivacaine-morphine 

in abdominal surgery patients [12], which reported that 

grade 1, 2, and 3 from the ASA classification had no corre-

lation with orthostatic hypotension. 

There were no differences in the group who developed 

orthostatic intolerance after laparoscopic surgery (64.5%) 

and the group who developed orthostatic intolerance after 

open surgery (56.6%). This result contrasts research which 

reported that the occurrence of postoperative nausea or 

vomiting increased 40-77% after laparoscopic surgery [13] 

and research which reported that in surgery patients using 

patient controlled analgesia, nausea and vomiting in-

creased in laparoscopic surgery (43.5%) compared to open 

surgery (25.1%) [8]. Nausea and vomiting caused by lapa-

roscopic surgery can occur immediately after surgery, but 

these results show that laparoscopy is not related to nau-

sea and vomiting as symptoms of orthostatic intolerance 

during first ambulation. 

From the factors which affected the occurrence of 

OISs in all subjects who underwent a gastrectomy, sex (P 

= 0.002) and total amount of drug used (P = 0.033) appear 

to be significant. For the total amount of drug used, the 

occurrence of OISs was 1.002 times higher for each 1 ug 

increase per hour (95% CI = 1.000-1.004). This result 

contrasts research conducted on hip arthroplasty patients 

[11], which reported that there were no differences in the 

total amount of drug used between the group who devel-

oped orthostatic intolerance and group who did not. In our 

study, opioid analgesic was continually administered as well 

as by the decision of the patient whenever there was pain 

through the patient controlled analgesia; thus, it showed 

a significant difference in the amount of drug used com-

pared to the opioid analgesic prescribed according to pain 

in the precedent study. In addition, even without the pa-

tient having a sufficient understanding of pain expression, 

patients use it whenever they feel discomfort, so it is be-

lieved that the manifestation of OISs increased when the 

amount of opioid analgesic increased. Therefore, if pa-

tients have to continually use analgesics due to severe 

pain, performing a nursing intervention that has the pa-

tient gradually move to 30 degrees, 60 degrees, 90degrees 

(sitting position) and a standing position rather than sud-

den movement should reduce the symptoms of orthostatic 

intolerance. 

In conclusion, from the predictors of orthostatic intol-

erance symptoms at first ambulation of surgery patients 

who used patient controlled analgesia, total amount of 

drug used is a variable which can reduce the occurrence 

of orthostatic intolerance symptoms. Because decreasing 

the total amount of opioid drug, using other analgesics, 

and applying a nursing intervention may be helpful in re-

ducing the occurrence of orthostatic intolerance symp-

toms, further research regarding this area is necessary.
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