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Abstract
Background: Inadequate postoperative pain management poses unique challenges for anesthesiologists. The transition from
epidural analgesia to other analgesic drugs has its own challenges. Increasing pain during this period is defined as analgesia gap.
Objectives: This study aimed at determining the incidence of analgesia gap and its associated factors, such as type of surgery, analgesic drugs, and timing of analgesic administration.
Methods: This was a prospective cohort among acute pain service patients at a tertiary hospital from July to October 2018. There were
220 subjects included in this study. All subjects were scheduled for elective surgery with epidural analgesia. Following last epidural
regimen administration, the pain scale was assessed using VAS. If the patient had VAS more than four, then they were classified as
having analgesia gap. Type of surgery, type of analgesic drugs, and timing of drugs administration were measured as the associating
factors.
Results: The incidence of analgesia gap in this tertiary hospital was 26.6%. Type of surgery was not significantly associated with
the incidence of analgesia gap (P = 0.057). However, type of analgesic drugs and timing of analgesic administration were related to
incidence of analgesic gap (P = 0.016 and P < 0.001).
Conclusions: The incidence of analgesia gap in this study was 26.6%. Type of analgesic drugs and timing of analgesic administration
had a significant association with the incidence of analgesia gap. However, type of surgery did not have a significant association with
the incidence of analgesia gap.
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1. Background
Postoperative pain management remains a challenge
for anesthesiologist in the past decade (1). The incidence of
postoperative pain ranged from 56% to 80% (1-3). Postoperative pain is one of the most common problems that causes
prolonged hospital stay. If it is not handled properly, postoperative pain will cause more problems for the patient
and lead to further medical (wound infections, deep vein
thrombosis, and pneumonia) and psychological (depression) complications (2).
At the tertiary hospital, postoperative pain was handled by the acute pain service (APS) team. They consisted
of a multi-disciplinary team specifically to manage acute
pain, especially postoperative pain. The main goal of
this program was to achieve pain-free patients, postoperatively. The APS program is focused on anesthesiologists and nurses, emphasized on modern analgesia therapy, such as the use of patient controlled analgesia (PCA),

regional anesthesia, the concept of multimodal analgesia, and latest analgesia therapy (4). Furthermore, the
APS team works for 24 hours and ensures that patients
feel comfortable postoperatively, considering lower drug’s
side effects. Tighe mentioned that the APS program can reduce two days of postoperative pain (3). Epidural analgesia remains as the most common choice of postoperative
analgesia management since it can be used for both intraoperative and postoperative analgesia.
However, the focus of pain management has shifted
due to the APS program. Based on some case reports, it
was found that about 12% of patients complained of pain
after 48 hours post-APS. This gap is due to the transition
from advance pain management, such as epidural analgesia, to standard analgesia treatment provided in the ward.
Increased pain due to gaps in the transition period is called
analgesia gap (5). Ng et al. found that a total of 18 patients
(20%) and nine patients (10%) experienced an increase in
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pain on the first and second day post-APS (5). Chen et al.
found that 33% requested the use of PCA at 24 hours postAPS, since this method is considered more effective than
oral therapy (6). Both studies showed that approximately
one-third of patients experienced analgesia gap.
Many factors can influence the occurrence of analgesia
gap; pain care management factor is the most influential
factor (2). Factors of medical administration are related
to analgesia management during APS and post-APS. Giving
APS less than 48 hours was associated with an increase of
analgesia gap incidence (5). Types of drugs and adherence
of drugs administration in the ward influence the risk of
pain, 24 hours postoperatively (7).

2. Objectives
Currently, there are limited studies analyzing the analgesia gap in clinical practice. This study aimed at determines the incidence of analgesia gap and its associated factors, such as type of surgery, analgesic drugs given, and
timing of analgesic administration.

3. Methods
This study was a prospective cohort study that identified the incidence of analgesia gap and its associated factors, including type of surgery, analgesic drugs given, and
analgesic drug adherence. It was held at a tertiary hospital in Indonesia from July to October, 2018. There were 220
subjects included, following the inclusion and exclusion
criteria. The study began after the approval of the research
ethics committee.
Inclusion criteria were being an adult patient, fully
aware and conscious, having undergone elective surgery
with epidural analgesia (thoracic or lumbar epidural), willingness to enter the APS program and still in the care of
at least 1 × 24 hours post-APS. Exclusion criteria were being unable to assess pain using the visual analogue scale
(VAS) and decreased consciousness, postoperatively. All
subjects, who agreed to participate, signed the consent
form. All subjects underwent anesthesia management in
accordance with the preoperative plan. Epidural analgesia was administered for all patients postoperatively in accordance with the anesthesiologist in charge. The dose
and duration of epidural analgesia administered was determined by the anesthesiologist.
This study defined analgesia gap as any increased pain
scale during the transition period, from the discontinuance of epidural analgesia to oral analgesia. Epidural
analgesia was stopped if the patient had VAS less than
four. Once the last epidural regimen was administered,
2

pain measurement was conducted using VAS at twelve
hours post-APS. If the patient had VAS more than four, then
the subject was classified as having analgesia gap. The
type of surgery, type of analgesic drugs prescribed, and
medication adherence were charted as influencial factors.
The type of analgesic drugs prescribed was classified into
NSAIDs, acetaminophen, opioids, any combination of two
drugs, and patient who received no drug. Meanwhile, timing of analgesic administration was classified as given appropriate timing (after the epidural analgesia has been
stopped), not in appropriate timing, and no drug administration.
All data were processed using the program Statistical
Package for Social Scientist (SPSS) version 21.0. Bivariate
tests were conducted to observe any association between
independent and dependent variables.
4. Results
There were 220 subjects included in this study with two
drop outs; hence, there were 218 subjects analyzed. Demographic characteristics of subjects in the two groups
included gender, age, education level, occupation, physical status based on American Society of Anesthesiologists
(ASA), and surgical duration (Table 1).
The incidence of analgesia gap was 26.6% (58 out of 218
subjects). The incidence of analgesia gap that occurred in
thoracic surgery was 40%, the upper abdominal operations
amounted to 44.8%, in the lower abdominal surgery the incidence was 25.8% and on the operation of the lower extremities, incidence was 18.3%. Table 2 showed that type
of surgery was not significantly associated with analgesia
gap.
Table 3 showed an association between type of analgesics administered and analgesia gap. Type of analgesic drugs was significantly associated with analgesia
gap. Meanwhile, Table 4 showed the association between
medication adherence and analgesia gap.
5. Discussion
Appropriate pain management is an essential component in the treatment of postoperative patients. Effective
pain management provides comfort to the recovery process and prevents the occurrence of patient morbidity. The
occurrence of postoperative analgesia gap will increase
morbidity. Analgesia gap is defined as increasing pain during the transition period, especially from the discontinuance of epidural analgesia to oral analgesic drug. This
study aimed at determining the incidence of analgesia gap
and its associated factors, such as type of surgery, analgesic
drugs, and timing of analgesic administration.
Anesth Pain Med. 2019; 9(3):e91756.
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Table 1. Baseline Characteristics of Research Subjects

Table 3. Association Between Type of Analgesic Drugs Prescribed and Analgesia Gap
a

Characteristics

Values, N = 218

Gender
Man
Woman
Age, y

Analgesia Gapa

Type of Analgesic
Drugs

Yes

No

90 (41.3)

NSAIDs

11 (15)

62 (84.9)

128 (58.7)

Acetaminophen

24 (28)

62 (72)

46 (17 - 79)

Opioids

4 (50)

4 (50)

Any combination of
two drugs

1 (12.5)

7 (87.5)

Age category, y
18 - 29

33 (15.1)
25 (58.1)

28 (12.8)

No drug
administered

18 (41.9)

30 - 39
40 - 49

70 (32.1)

Total

58 (26.6)

160 (73.4)

50 - 59

39 (22.5)

a

> 60

28 (16.2)

P Valueb

0.016

Values are expressed as No. (%).
b
Pearson chi-square, P < 0.05.

Level of education
Table 4. Association Between Medication Adherence and Analgesia Gap
Middle school

33 (15.1)

High school
University

Analgesia Gapa

Adherence

119 (54.6)

Yes

No

Given in
appropriate time

23 (19.0)

98 (81.0)

Given not in
appropriate time

13 (26.5)

36 (73.5)

No drug
administered

22 (54.2)

26 (45.8)

58 (26.6)

160 (73.4)

P Valueb

65 (29.8)

Employment
Employee

61 (35.3)

Workers/farmers

22 (12.7)

Housewives

50 (28.9)

Student

5 (2.9)

Total

Does not work

17 (9.8)

a

Entrepreneur

18 (10.4)

< 0.0001

Values are expressed as No. (%).
b
Pearson chi-square, P > 0.05.

Physical status
ASA 1

19 (8.7)

ASA 2

132 (60.6)

ASA 3

67 (30.5)
297 (90 - 890)

Surgical duration, min
a

Values are expressed as No. (%) or median (min - max).

Table 2. Association Between Type of Surgery and Analgesia Gap
Analgesia Gapa

Type of Surgery

Thoracic

Yes

No

2 (40)

3 (60)

Upper abdomen

13 (44.8)

16 (55.2)

Lower abdomen

32 (25.8)

91 (74.2)

Extremity
Total
a
b

11 (18.3)

49 (81.7)

58 (26.6)

160 (73.4)

P Valueb

0.057

Values are expressed as No. (%).
Chi-square, P > 0.05.

Baseline characteristics showed that the majority of
subjects were in the productive age. In addition, duration
Anesth Pain Med. 2019; 9(3):e91756.

of surgery had an important role with regards to surgery
stress level (8). Education and employment levels have
been associated with pain perception. In this study, 54.6%
of the sample had high school education and 35.3% worked
as employees. All subjects in this study received education
regarding VAS to measure their pain scale before surgery.
This study found that type of surgery had no significant association with the incidence of analgesia gap. However, there were uneven types of surgery distribution in
this study. The majority of the research subjects underwent lower abdomen and extremities surgeries. However, the incidence of analgesia gap was found highest in
thoracic surgery (40%) and in upper abdominal surgery
(44.8%). Clinically, thoracic and abdominal surgery had
higher postoperative pain scale compared to surgery on
the limbs and other organs (9). Thoracic surgery was associated with chronic pain due to extensive nerve damage.
Therefore, this might explain why the incidence of analgesia gap was found highest in thoracic and upper abdominal surgeries. This might imply that oral analgesic drugs
were inadequate to bridge the gap between epidural analgesia to oral medication.
Based on Table 3, it was shown that there was no signifi3
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cant association between type of analgesic drug prescribed
and the incidence of analgesia gap. This finding was also
consistent with studies of Ng et al., which showed that
analgesia gap could occur with any type of analgesic prescribed, especially in providing analgesic, as low as NSAIDs,
acetaminophen or in a combination of two groups of mild
and moderate analgesic. Hence, type of analgesic drug did
not guarantee that the patient would be pain free. Hence,
additional method of pain management should be considered in order to achieve comprehensive postoperative
pain management. In this study, the incidence of analgesia gap was found to be lowest with combination of opioids and NSAIDs or acetaminophen, with only one case of
analgesia gap. A similar study mentioned that any drug
combinations with moderate strength opioid was highly
effective to reduce postoperative pain (10). However, patients with prediction of mild postoperative pain usually
received non-opioid analgesics. Based on the recommendations of the World Federation of Societies Anesthesiologists, the requirement for parenteral opioids in postoperative patients would be lowered by addition of NSAIDs or
acetaminophen.
Timing of analgesic administration was significantly
associated with the incidence of analgesia gap. Based on
Table 4, it was shown that the incidence of analgesia gap
was most prevalent in subjects with no analgesic administered. Unavailability of drugs, due to many reasons, should
be handled as soon as possible as this would increase the
incidence of analgesia gap. A similar study by Bergeron et
al. mentioned that the risk of analgesia gap was increased
by withholding of analgesic medications within the first
three hours after discontinuation of IV-PCA (11). This study
also found that patients, who received analgesics at the appropriate time, had less incidence of analgesia gap. Therefore, timing of analgesics administration was essential to
reduce the incidence of analgesia gap. Based on the Institute for safe medication practices (ISMP), provision of
maintenance drugs administered over 30 minutes behind
schedule would have negative impact on patients and provide suboptimal results (12, 13). This study had several limitations. There were limited variables analyzed in this study.
There were other factors, which could influence postoperative pain, such as mobility of the patients, surgical site infection, and others. Additionally, history of past surgery,
any psychological conditions, such as opioid addiction,
the extent of surgery should be included in a future study.
5.1. Conclusions
The incidence of analgesia gap in this study was 26.6%.
Type of analgesic drugs and timing of analgesic administration had a significant association with the incidence of
4

analgesia gap. However, type of surgery did not have a significant association with the incidence of analgesia gap.
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