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Application and efficacy evaluation of an NBASS-APS pain
management model in postoperative analgesia for gastric

cancer patients
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Summary

Purpose: Postoperative pain is a complex physiological and
psychological response caused by noxious stimulation and
almost occurs in every patient. The purpose of this study
was to investigate the outcome of an NBASS-APS pain
management model, which refers to nurse-based, anaes-
thesiologist and specialist-supervised (NBASS) acute pain
services (APS), in postoperative analgesia for gastric cancer
patients.

Methods: 228 patients were included and were randomly
divided into an observation group of 113 individuals and
a control group of 115 individuals. The observation group
subjects were provided with an NBASS-APS pain manage-
ment model; the control group subjects were provided with
customary APS (C-APS), which included postoperative anal-
gesia services managed by pain care nurses and physicians.
In addition, a comparative study was performed to examine
the postoperative analgesic outcome, postoperative recovery
of physiological function, and the patient satisfaction levels
of the two groups.

Introduction

Postoperative pain is the most common acute
pain that occurs immediately after surgery and re-
quires the highest level of emergency treatment. It
has been reported that 91.4% of surgical patients
experienced some medium to several levels of post-
operative pain [1, 2]. With the rapid development
of medicine, the mechanisms of postoperative pain

Results: The observation group had significantly lower
values for the postoperative visual analogue score (VAS)
after return to the ward compared with those in the control
group (p<0.05), the postoperative VAS mean, duration of
the maximal VAS value, and duration of the VAS value >3
than those in the control group (p<0.05), and the patients in
the observation group exhibited the same effect in the first
ambulation time and postoperative hospital stay (p<0.05).
The observation group had a significantly greater sleep du-
ration within the first postoperative 48 hrs (p<0.05), and
also showed a significantly greater score in the satisfaction
level for the postoperative analgesic effect (p<0.05).

Conclusion: These findings suggest that the NBASS-APS
pain management model effectively reduced the postopera-
tive pain of gastric cancer patients, benefited their recovery
of physiological functions, and improved their satisfaction
with the postoperative analgesic effect.

Key words: gastric cancer, model of acute pain services,
pain

have been thoroughly investigated and many anal-
gesic drugs and technologies are being clinically
applied [3]. However, the postoperative pain of
50-70% surgical patients cannot be effectively al-
leviated [4]. Such inadequate quality of postopera-
tive pain care lies mainly in the improper use and
management of analgesic drugs and treatments

Correspondence to: Ye Zhang, MD. Anesthesia Department, the Second Hospital of Anhui Medical University, 678 Furong Road,
Hefei Economic and Technological Development Zone, Hefei 230601, Anhui, China.
Tel and fax: +86 0551 63869485, E-mail: zhangy_sina@163.com

Received: 27/02/2018; Accepted: 14/03/2018



NBASS-APS pain management model in postoperative analgesia for gastric cancer

1427

[5]. Although the nurse-based, anaesthesiologist-
supervised acute pain service (NBAS-APS) allows
nurses to fully play their roles and is regarded as
a good postoperative pain management model [0],
there still exist some problems, evidenced by the
insufficient number of anaesthesiologists employ-
ing it and the poor coordination between ward
nurses and anaesthesiologists [7-9], and no acute
pain management model has been reportedly used
in postoperative analgesic management for gas-
tric cancer patients so far. Hence, we modified the
NBAS-APS to establish nurse-based, anaesthesiol-
ogist- and specialist-supervised APS (NBASS-APS)
and applied it in the postoperative analgesic treat-
ment for gastric cancer patients who underwent
radical gastrectomy to investigate the influence of
this new model on the postoperative pain care of
such patients.

Methods

Ethics

All this study’s protocols were approved by the
Second Hospital of Anhui Medical University and in ac-
cordance with the guidelines provided by the CPCSEA
and World Medical Association Declaration of Helsinki
on Ethical Principles for Medical Research. Written in-
formed contents and permissions were obtained from
all participants.

Study subjects

Recruited patients had undergone radical gastrec-
tomy in the Second Hospital of Anhui Medical Univer-
sity between July 2015 and June 2016. The inclusion cri-
teria were as follows: i) patients with American Society
of Anesthesiologists (ASA) physical status classification
of I-III(10); ii) patients diagnosed with gastric cancer
based on clinicopathological examination; iii) patients
scheduled for radical gastrectomy; iv) patients receiving
intravenous general anaesthesia; v) patients 18 years
of age or older; vi) patients with education levels of el-
ementary school or above; vii) patients receiving 2 days
of intravenous analgesic administration of Sufentanil
(1.5 pg/kg/d) + Granisetron hydrochloride (2 mg) after
their operation; viii) patients being monitored in an
anaesthesia recovery room after the operation; and ix)
patients who signed informed consent. The exclusion
criteria included the following: i) patients with a history
of chronic pain and a long history of taking analgesics;
ii) patients with a history of drug addiction; iii) patients
with history of concurrent diabetes, hypertension, and
cardiovascular diseases; iv) patients with history of con-
current liver diseases, kidney diseases, and bleeding/co-
agulation dysfunction; and v) patients with cognitive
impairment and mental illness.

A total of 228 patients who met the inclusion cri-
teria were randomly divided into a control group (113
subjects) and an observation group (115 subjects). The

control group was cared with customary acute pain
services (C-APS), whereas the observation group with
NBASS-APS. Patients in both groups were subjected to
intravenous general anaesthesia. Subjects of the obser-
vation group, consisting of 32 females and 81 males,
had an age range of 35-75 years and an average age of
64.84+6.17 years. Among them, there were 35 individu-
als with ASA I, 57 with ASA II, and 23 with ASA III
scores. The mean duration of surgery was 258.76+13.51
min. Subjects of the control group, consisting of 31 fe-
males and 84 males, had an age range of 35-80 years
and an average age of 64.94+5.94 years. Among them,
there were 27 individuals with ASA I, 60 with ASA II,
and 26 with ASA III scores. The mean duration of sur-
gery was 240.50+13.35 min. The two groups showed no
significant differences in age, gender, disease diagno-
sis, anaesthesia means, ASA classification, or duration
of surgery (p>0.05), thus, they were comparable.

Research methods
Control group (C-APS group)

The control group was provided with C-APS, a post-
operative analgesic management model managed by
ward pain care nurses and physicians. When a patient
felt apparent pain and reported to a surgeon via a ward
nurse, the surgeon provided the patient with analgesic
medication according his/her conditions.

Observation group (NBASS-APS group)

Establishment of a postoperative analgesic management
panel

A postoperative analgesic management panel was
established in the Department of Anaesthesia, which
included anaesthesiologists, ward physicians, and ward
pain care nurses. Among them, there were four pain
care nurses who were trained with pain management
knowledge, including pain identification, assessment,
non-drug analgesic methods, drug-based analgesic
methods, and surveillance and treatment for side ef-
fects of common analgesic medications. The pain care
nurses were trained to use VAS to assess the postopera-
tive pain intensity of the patients such that minor pain
corresponded to VAS scores of 1-3, intermediate pain
corresponded to VAS scores of 4-6, and severe pain cor-
responded to VAS scores of 7-10.

Implementation of postoperative analgesic management

A 24-h pain hot-line was established in the Depart-
ment of Anesthesia. When a patient returned to the ward,
the patient and his/her family members were trained by
pain care nurses on pain cognition, pain assessment,
and non-drug analgesic methods. Subsequently, postop-
erative analgesic assessment was performed by a panel
composed of pain care nurses and surgeons for the pa-
tient using the VAS, with 10 as the maximum score.
If a VAS score was below 3, a surgeon would advise a
nurse to perform non-drug analgesic care and psycho-
logical care based on patient conditions. If a VAS score
was above 3, a surgeon would consult an APS anaes-
thesiologist and use appropriate analgesic drugs under
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the guidance of the anaesthesiologist. In addition, APS
anaesthesiologists were responsible for directing the
ward surgeons to treat intermediate and severe pain, to
perform one ward round daily for the postoperative an-
algesic patients, to determine the efficacy and safety of
analgesic treatment, and to modify a patient’s analgesic
plan if necessary.

Observation indices

We designed a questionnaire of analgesic effects
for the patients, which included the following contents:
i) general information, such as age, gender, disease di-
agnosis, anaesthesia means, surgical duration, and ASA
classification; ii) VAS score (within the first 72 hrs after
a patient returned to the ward, he/she was documented
every 4 hrs; the score was simplified into four indices
based on the method reported by Brooks [11], namely,
maximal postoperative VAS, postoperative VAS mean,
duration of maximal VAS, and duration of VAS>3); iii)
recovery of physiological function, including first am-
bulation time, sleep duration in the first postoperative
48 hrs, and postoperative hospital stay; and iv) satisfac-
tion with postoperative analgesic outcome evaluated on
a scale of 4 (very unsatisfactory, unsatisfactory, satisfac-
tory, very satisfactory).

Data collection

The questionnaire of analgesic effects was used to
evaluate the observation indices. Before implementa-
tion, pain care nurses were all trained by the postop-
erative analgesic management panel; the questionnaire
of analgesic effects was surveyed by pain care nurses.
Within the first 72 hrs after a patient returned to the
ward, his/her VAS score was recorded every 4 hrs. Re-
covery of physiological function was also documented,
including first ambulation time, sleep duration in the
first postoperative 48 hrs, and postoperative hospital
stay. After the first 72 hrs of returning to the ward, the
patient’s satisfaction with their analgesic efficacy was
evaluated. Lastly, the postoperative analgesic manage-
ment panel inspected the analgesic outcome question-
naires filled out by the pain care nurses every day to
avoid missing any items. The questionnaires were col-
lected every week. A total of 228 valid questionnaires
were collected in this study.

Statistics

Microsoft Excel was used to establish a database.
Data input was performed by two researchers. SPSS 20.0
statistical software (IBM, Armonk, NY, USA) was used
for statistical analyses. Measurement data with normal
distribution were all expressed as means+standard devi-
ations (x+s); those data that did not match a normal dis-
tribution were expressed as medians and interquartile
ranges. Comparisons of measurement data between the
two groups were accomplished with the two-sample t-
test if the data matched normal distribution or with the
rank-sum test if the data was not normally distributed.
Comparison of count data between the two groups was
accomplished with the x2 test. p<0.05 indicated statisti-
cal significance.
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Results

General characteristics of the study subjects

As shown in Table 1, there were no significant
differences in age, gender, operation time and ASA
classification (p>0.05).

Comparison of the two groups in VAS scores after re-
turn to the ward

As shown in Table 2, the VAS scores of the
observation group after return to the ward were
significantly lower from 4 hrs to 32 hrs than those
in the control group (p<0.05).

Comparison of the two groups in postoperative anal-
gesic VAS scores and pain duration

As shown in Table 3, the maximal postopera-
tive VAS, the mean postoperative VAS, duration of
maximal VAS and duration of VAS >3 of the ob-
servation group were all significantly lower than
those of the control group (p<0.05).

Comparison of the two groups in postoperative recov-
ery of physiological functions

As shown in Table 4, the comparisons of post-
operative recovery of physiological functions re-
vealed that the first ambulation time and the post-
operative hospital stay of the observation group
were both significantly lower than those of the
control group (p<0.05). In addition, the sleep dura-
tion in the first postoperative 48 hrs of the obser-
vation group was significantly longer than that of
the control group (p<0.05).

Comparison of the two groups in terms of patient sat-
isfaction over their postoperative analgesic outcomes

As shown in Table 5, the observation group
showed a significantly superior satisfaction over
postoperative analgesic outcome compared with
that of the control group (p<0.05).

Discussion

Postoperative pain is a common condition after
surgery that not only agonizes patients mentally
but may also affect disease progression and com-
promise treatment outcome [12]. The NBAS-APS
postoperative pain management model is currently
regarded as a relatively good choice. However, in
practice, the model still has some limitations. First,
this model of postoperative analgesia was based
on the duty of ward nurses and was supervised by
anaesthesiologists. China is in great short supply
of anaesthesiologists, which is common even in
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the top tier (Tertiary Class A) hospitals [13]. The
insufficient number of anaesthesiologists can re-
sult in tremendous difficulties in fully perform-
ing postoperative analgesia for surgical patients.
In addition, it is not always easy to coordinate the
duty of ward nurses and anaesthesiologists. Fur-
thermore, although pain care nurses receive train-
ing from anaesthesiologists in pain management
knowledge, they still need guidance from special-
ist clinicians in executing the advised medication
and handling the side effects of certain drugs [14].

On the basis of the NBAS-APS, this study
introduces specialist surgeons into the panel of

postoperative analgesic management, fully inte-
grating human resources in anaesthesia, surgery
and nursing to provide comprehensive and reli-
able postoperative analgesia for the patients. This
NBASS-APS model overcomes the current situa-
tion of inadequate human resources of anaesthe-
siologists and improves the coordination between
specialist clinicians and pain care nurses. As a con-
sequence, the enthusiasm of specialist clinicians
in postoperative analgesic management is encour-
aged, which makes this model superior to C-APS
and NBAS-APS. Postoperative pain is a nocicep-
tive stimulation that may cause gastrointestinal

Table 1. Demographic and clinical characteristics of all participants (observation group and control group)

Characteristics Observation group Control group p value
(n=113) (n=115)
n (%) n (%)
Age,years (mean+SD) 64.84+6.17 64.94+5.94 0.694
Sex 0455
Female 32 (28.3) 31 (27.0)
Male 81 (71.7) 84 (73.0)
Operation time, min (mean+SD) 258.76+13.51 240.50+13.35 0.219
ASA grading 0.187
I 23 (20.3) 21 (18.3)
I 73 (64.6) 82 (71.3)
111 17 (15.1) 12 (104)
Table 2. Comparison of the two groups in VAS scores after return to the ward
Characteristics Observation group Control group p value
(n=113) (n=115)
VAS scores after return to the ward (time/h), mean+SD
0 3.74+0.74 3.81+0.71 0.995
4 3.51+1.10 5.32+0.79 <0.001
8 3.31+0.67 3.70£0.69 0.007
12 3.19+0.68 3.70+0.50 0.008
16 3.11+0.57 3.49+0.52 0.025
20 3.04+0.56 3.48+0.74 0.037
24 2.95+0.32 3.05+0.26 0.044
28 2.09+0.29 2.90+0.32 0.009
32 2.07+0.26 2.30+0.48 0.017
36 2.00+0.00 2.02+0.16 0.077
40 2.00+0.00 2.00+0.00 0477
44 2.00+0.00 2.00+0.00 0478
48 2.00+0.13 1.99+0.16 0.359
52 1.91+0.29 1.93+0.26 0.081
56 1.51+0.50 1.69+047 0.059
60 1.16+0.37 1.37+0.50 0.041
64 0.92+0.50 1.16+0.59 0.037
68 0.68+0.62 0.91+0.67 0.020
72 0.09+0.40 0.42+0.61 0.009
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Table 3. Comparison of the two groups in postoperative analgesic VAS scores and pain duration

Characteristics Observation group Control group p value
(n=113) (n=115)
Mean+SD Mean+SD
Maximal VAS score 4.49+0.50 5.55+0.60 0.003
Mean of postoperative VAS 1.70+0.33 2.67+0.35 0.003
Duration of maximal VAS (h) 2.51+0.25 4.20+0.23 0.007
Duration of maximal VAS>3 (h) 3.58+0.61 5.47+0.65 0.003
Table 4. Comparison of the two groups in postoperative recovery of physiological functions
Characteristics Group A (%) Group B (%) p value
(n=113) (n=115)
mean £ SD mean + SD
First ambulation time (h) 50.70£13.27 75.67£10.56 0.004
Postoperative 48-h sleep duration (h) 15.23+2.41 10.56+2.15 0.007
Postoperative hospital stay (d) 10.52+1.25 14.27+1.27 0.004

Table 5. Comparison of the two groups in terms of patient satisfaction over their postoperative analgesic outcomes

Characteristics Observation group Control group p value
(n=113) (n=115)
n n
<0.001
Satisfactory 32 32
Unsatisfactory 3 29
Very unsatisfactory 14

dysfunction, weakened urethral and bladder move-
ment and complications such as sleep disorders
in the affected patient [15]. As a consequence, if
postoperative pain is not properly managed, pa-
tients may experience prolonged hospital stays
and larger medical bills. It has been reported that
the popularization of analgesic knowledge could
markedly improve patients’ awareness of pain
control, ameliorate their postoperative analgesic
demand, improve their acceptance of postopera-
tive analgesia, and effectively control postopera-
tive pain [16]. In this study, the pain care nurses
were first trained with pain management knowl-
edge, which helped them to better educate patients
on postoperative pain. Correspondingly, patients
exhibited increased acceptance of postoperative
analgesia and willingness to cooperate with medi-
cal staff, which ultimately translated into a variety
of benefits, including early ambulation time, im-
proved sleep, faster recovery of physiological func-
tions, and shortened postoperative hospital stay.
Patient satisfaction is a crucial index to evalu-
ate nursing performance. It has been previously
reported that utilizing satisfaction surveys with
hospitalized patients can boost continuous im-
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provements in nursing quality [17]. In tradition-
al acute pain services, patients have to endure
postoperative pain until it becomes unbearable,
when they inform physicians to receive medical
advice that is executed by nurses. In comparison,
the NBASS-APS enlists multidisciplinary human
resources of anaesthesiologists, specialists and
nurses to proactively prevent patients’ pain and
provide them with postoperative analgesic pain
management. This strategy decreased patients’
postoperative pain and improved their satisfaction.
As such, the NBASS-APS offered great safety and
comfort to postoperative patients, improved the
safety of perioperative patients, and augmented
the quality of anaesthesia nursing. This approach
fully embodies the concept of humanized holistic
nursing.

Conclusions

In conclusion, application of the NBASS-APS
in surgical patients with gastric cancer greatly de-
creased their postoperative pain, benefited their
recovery of physiological functions and improved
their satisfaction over postoperative analgesic out-
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come. Hence, this approach is suitable for clinical
application. Nevertheless, this study has several
limitations. Specifically, the model was only applied
in surgical patients with gastric cancer; in addition,
this was not a multicentric study with a large sam-
ple size. In the future, a multicentric study with a
large sample size will be conducted to further ex-
amine the performance of NBASS-APS and to apply
it in other diseases, thereby formulating a sound
protocol of postoperative analgesic management.

References

1. Maier C, Nestler N, Richter H et al. The quality of pain
management in German hospitals. Dtsch Arztebl Int
2010;107:607-14.

2. Reddi D. Preventing chronic postoperative pain. An-
aesthesia 2016;71 (Suppl 1):64-71.

3. Gordon DB, de Leon-Casasola OA, Wu CL, Sluka KA,
Brennan TJ, Chou R. Research gaps in practice guide-
lines for acute postoperative pain management in
adults: Findings from a review of the evidence for an
American Pain Society Clinical Practice Guideline. J
Pain 2016;17:158-606.

4. Weiran L, Lei Z, Woo SM et al. A study of patient ex-
perience and perception regarding postoperative pain
management in Chinese hospitals. Patient Prefer Ad-
herence 2013;7:1157-62.

5. Erlenwein J, Emons M, Hecke A et al. Standardized
treatment protocols in acute postoperative pain ther-
apy: Analysis of contents of standardized medicinal
concepts. Anaesthesist 2015;64:218-26.

6. Bardiau FM, Taviaux NF, Albert A, Boogaerts ]G,
Stadler M. An intervention study to enhance postop-
erative pain management. Anesth Analg 2003;96:179-
85.

7. Zhang M, Wang H, Pan X, Wu W et al. Efficacy of
whole-course pain intervention on health-related qual-
ity of life for patients after esophagectomy. JBUON
2016;21:1546-51.

8. Rawal N, Berggren L. Organization of acute pain ser-
vices: A low-cost model. Pain 1994;57:117-23.

9. Horowitz PK, Shemesh AA, Horev T. Is there a doctor
in the house? Availability of Israeli physicians to the
workforce. Isr J Health Policy Res 2017;6:31.

Acknowledgement

We acknowledge the financial support of this
study by the Natural Science Foundation in the
Education Department of Anhui province, China
(Grant No. KJ2016A327).

Conflict of interests

The authors declare no conflict of interests.

10. Bryson EO, Kellner CH. Psychiatric diagnosis counts
as severe systemic illness in the American Society of
Anesthesiologists (ASA) physical status classification
system. Med Hypotheses 2014;83:423-4.

11. Brooks R. EuroQol: The current state of play. Health
Policy 1996;37:53-72.

12. Boitor M, Gelinas C, Richard-Lalonde M, Thombs BD.
The effect of massage on acute postoperative pain in
critically and acutely ill adults post-thoracic surgery:
Systematic review and meta-analysis of randomized
controlled trials. Heart Lung 2017;46:339-406.

13. Liu Y, Xiao W, Meng LZ, Wang TL. Geriatric anesthe-
sia-related morbidity and mortality in China: Current
status and trend. Chin Med J (Engl) 2017;130:2738-49.

14. Huang J, Lee J. Causes of sudden death of young an-
esthesiologists in China: Response to Zhang and col-
leagues: Rising sudden death among anaethesiologists
in China. Br J Anaesth 2017;119:548-9.

15. Hou L, Xu L, Shi Y, Gu F. Effect of electric acupoint
stimulation on gastrointestinal hormones and motility
among geriatric postoperative patients with gastroin-
testinal tumors. J Tradit Chin Med 2016;36:450-5.

16. van Dijk JF, Schuurmans M]J, Alblas EE, Kalkman CJ,
van Wijck AJ. Postoperative pain: Knowledge and be-
liefs of patients and nurses. J Clin Nurs 2017;26:3500-
10.

17. Hansen RN, Pham AT, Boing EA, Lovelace B, Wan
GJ, Miller TE. Comparative analysis of length of stay,
hospitalization costs, opioid use, and discharge status
among spine surgery patients with postoperative pain
management including intravenous versus oral aceta-
minophen. Curr Med Res Opin 2017;33:943-8.

JBUON 2018; 23(5): 1431



