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Acute postoperative pain prevalence and intensity
in the first 72 hour in Dessie Comprehensive
Specialized Hospital, Ethiopia: a prospective single
center observational study
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I Cross-sectional Study

Background: Postoperative pain is poorly studied in developing countries. Severe pain after surgery remains a major problem,\
occurring in 50-70% of the patients. Differences exist across countries. Despite numerous published studies, the degree of pain
following many types of surgery in everyday clinical practice is unknown. To improve postoperative pain-treatment and develop
procedure-specific, optimized pain-treatment protocols, the prevalence and severity of postoperative pain must first be identified.
Objective: This study aimed to determine the prevalence and intensity of acute postoperative pain and the practice of postoperative
pain management.

Methods: A total of 180 patients were enrolled in the study, with 160 calculated using a single population proportion formula and a
10% attrition rate added, with proportionate stratification according to the size of each ward to obtain the number of participants from
each specialty ward. A multistage sampling with stratified proportionate at the initial stages and a simple random sampling technique
at the final stage was used. The patients completed a numerical pain rating scale for pain immediately after surgery for the first 72 h
after surgery. The prevalence of mild, moderate, or severe pain was calculated. The evaluation was performed at eight time points
including immediately after surgery: T2, T4, T8, T12, T24, T48, and T72.

Result: The prevalence of severe pain in patients who underwent elective surgery in the study period measured by numeric rating
scale was 21.6, 43.9, 45.6, 28.9, 39.4, 10.5, and 13.4% at 2nd, 4th, 8th, 12th, 24th, 48th and 72 h, respectively.

Conclusion: The prevalence of moderate-to-severe pain within 72 h postoperatively was slightly lower than that other studies
conducted in Ethiopia reported. This was still high, indicating better pain management in the postoperative period. Involvement of the
anesthetist in pain management is crucial for better patient management.
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experience moderate to severe postoperative pain. This shows
that pain management practices remains challenging in the
surgical field™!,

Introduction

Background

Pain is the most common distressing aspect of the surgery. The
prevalence of postoperative pain is high, with an increasing
number of annual surgical procedures worldwide'!. Despite
an increased understanding of pain and the development of
new technological advances in the treatment of pain, many

The intensity of postoperative pain depends on several factors,
including patient and surgery-dependent factors. The intensity
and rate of postoperative pain vary depending on the type of
analgesic/anesthetic intervention used, surgery performed, and
the time elapsed after surgery. Postoperative pain can consist of a

. . . . . . . . . 3
surveys over a long period have shown that many patients still  mixture of nociceptive, neuropathic, and visceral paint>!.
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Inadequate pain relief in the postoperative phase is a well-
known global problem. It may be associated with harmful phy-
siological and psychological consequences, resulting in negative
clinical and economical outcomes such us increased post-
operative morbidity, reduced quality of life, delayed recovery,
discharge to home, the development of persistent postsurgical
pain, and increased resource utilization. More aggressive anes-
thesia/analgesia methods are needed to reduce the incidence and
intensity of acute pain during and immediately after surgery to
minimize the associated complications of postoperative pain.
Globally, the prevalence of postoperative pain varies among
studies. From the results of the literature search, it was clear that
there is limited research on postoperative pain prevalence and
management. Most studies have aimed to evaluate postoperative
pain!*81,

Efforts to identify and implement effective interventions at
the patient, health and policy levels to manage postoperative
pain are ongoing. During the past two decades, there has been
increased attention on improving postoperative pain manage-
ment because of several new guidelines and improvements in
techniques for managing perioperative pain. Despite these
improvements, the postoperative pain management is often
unsatisfactory. Recent studies have revealed a high incidence
of moderate or severe postoperative pain in both developed
(41-61%) and developing (60-80%) countries. The American
Pain Society suggests that prevalence has remained consistently
high with more than 80%3:*-19],

Numerous factors may be responsible for inadequate pain
management, including inadequate staff training, insufficient
knowledge of nurses and physicians, unhelpful staff and
patient attitudes, fear of analgesic side effects, a lack of
accountability, and poor pain assessment. There is a need to
improve the treatment of acute postoperative pain by admin-
istering effective methods of analgesic control through orga-
nized and systematized care, consistent with the requirements
of each hospital®1=13!,

Studies have shown gaps or inconsistencies between prac-
tices for acute pain management and have proposed updates
and recommendations for these best practices. Further studies
are required to develop a better understanding of the
mechanisms of pain, preventive measures, and medications to
prevent postoperative pain and its associated complications.
However, a lack of sufficient data regarding its magnitude
leads to an underestimation of the adverse effects of
postoperative pain.

Furthermore, almost all studies on this topic have been con-
ducted in well-resourced settings. Due to the obvious variances in
healthcare across settings, the same risk factors, clinical practice,
and magnitude of acute postoperative pain cannot be assumed.
Interpatient variability exists in pain perception, which is affected
by genetic, social, cultural, and cognitive factors. Again, there is
interprofessional variability in the assessment and recognition of
postoperative pain. Due to inter-individual and interprofessional
variability, patients’ experiences of postoperative pain vary.
Therefore, extrapolating the results of studies conducted in the
other areas is difficult because of the variability. Therefore, this
study is relevant to the society because it provides a voice for
postoperative patients.

HIGHLIGHTS

e Acute postoperative pain is the most common distressing
aspect of the surgery.

e The prevalence of severe postoperative pain in DCSH was
21.6,43.9, 28.9, 39.4, 10.5, and 13.4% at 2nd, 4th, 8th,
12th, 24th, 48th and 72 h, respectively.

e Acute postoperative pain that is not appropriately mana-
ged has multiple short-term adverse effects include physical
limitation, emotional status, and mood disturbance.

e Patients postoperative satisfaction is dependent on pain
management.

Objective

The objective of this study aimed to assess the status of post-
operative pain and the practice of postoperative pain
management.

Hypothesis

We hypothesized that 50% of the patients undergoing surgery
would have moderate to severe pain (score 6-10 on the VAS) after
the surgical procedure within the first 72 h.

Methodology
Study design and setting

The study design was a prospective hospital-based descriptive
observational study. Adult patients who underwent elective
major surgery during the study period were recruited. Patients
who satisfy the screening inclusion criteria were invited to par-
ticipate in the study.

The study was conducted at a public hospital. The hospital is
located in which is 400 km from. It is intended to serve 5 million
populations and there are more than 300 beds. The hospital
performs all the major surgical and medical activities. It has nine
operation tables, including obstetric surgery. All patients who
underwent major surgery and were hospitalized for 72 h post-
surgery were included in the study. On an average, 1012 patients
per day undergo surgery with an average length of stay of
3-5 days.

This prospective observational study was conducted between
February 2023 and April 2023.

Study population

All eligible patients who underwent elective surgery during the
study period were included.

Sample size and sampling procedure

The sample size was calculated using the magnitude of post-
operative pain from the previous study'”! using a single popula-
tion proportion formula with a 95% CI, 5% level of significance,
and 5% margin of error. The sample size calculated as follows as:
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(Zal2)* P(1-—
N 2( p)
Zal2 = 196(f0r5 Alevelofsigniﬁcance)

P = prevalenceorproportionofeventofinterest

d = Precision(ormarginoferror)

_ (Za/2)* P(1 - p)
= =

N

_(1.96)* 0.882(0.118)

N
0.5

N = 160Participant

In order to ensure a minimum of 160 patients were required, an
additional 20 patients (~10%) were enrolled to account for
potential protocol violations and missing data.

Sampling method and data collection procedures

The study population included patients who were admitted to the
surgical wards. From the records obtained in the statistics office;
2850 patients will be admitted to surgical wards in different
surgical specialties: urology, orthopedics, general surgery,
obstetrics, gynecologic, and neurosurgery within 6 months.
Considering that the wards did not have the same capacity to
accommodate patients, we calculated the sample size using pro-
portionate stratification to the size of each ward to obtain the

number of participants from each specialty ward Table 1.
Size of Total Sample

Sample size of strata = Total Population Size

tum population size)

A multistage sampling with stratified proportionate at the
initial stages and simple random sampling technique at the final
stage was used. Eligible patients were selected using the lottery
method for selection and exclusion, with a sealed, nontransparent
envelope leveled as selected or unselected.

* Layer Size (stra-

Preoperative day

The principal investigator (PI) evaluated the inclusion and
exclusion criteria of the subjects scheduled for elective major
abdominal, gynecologic, obstetric, and orthopedic surgeries
during their preoperative visit. Once subjects met the inclusion
criteria, they were discussed the study purpose, risks, benefits,
and confidentiality and provided informed consent by the PIL
Patient were asked about their level of pain before surgery and
show how to score pain using an NRS (0 =no pain, 1-3 =mild

Number of participants from each ward.

Ward by specialties Strata capacity Sample
Urology 80 13
Orthopedics 200 33
General surgery 200 33
Obstetrics 400 62
Gynecologic 200 30
Neurosurgery 20 3
ENT and maxillofacial 40 6
Total 1100 180

Annals of Medicine & Surgery

pain, 4-6=moderate pain, 7-10=severe pain) before they
underwent the surgical procedure and were asked to score pain
when back in the recovery room and ward.

On the day of surgery

A sociodemographic data were completed during the pre-
operative visit, premedication (analgesia) in the holding area
upon admission for surgery, and intraoperative and post-
operative analgesia (systemic or interventional) before arrival at
the PACU. Additionally, base-line pain scores and vital signs,
including blood pressure, heart rate, respiratory rate, and oxygen
saturation, were measured and recorded before the participant’s
arrival to the operating room.

At PACU arrival

Upon arrival at the PACU, the level of sedation was assessed to
identify subjects who were excluded from the study owing to their
level of consciousness. Pain assessment was performed using a
data collection form with established time intervals. Pain was
reported by the patient’s verbal response using a 0—10 numerical
scale, and the maximum pain experienced in the preceding 24 h
(‘worst pain over 24 h”) was assessed according to the Brief Pain
Inventory. Postoperatively, pain and analgesics were scored on
arrival, at 2, 4, 8, 12, 24, 48, and 72 h. Postoperative telephone
calls were made when the patients were discharged before 72 h to
assess the progress of postoperative pain while at home.
Additionally, the type or technique of postoperative analgesia
(systemic or interventional) was recorded in the PACU and
the ward.

Numerical pain rating scale

There are different types of self-reported pain rating scale. The
numerical rating scales (NRS, 0-10 used to assess pain intensity
in these studies is one of the most commonly used rating scales of
pain intensity in pain research. The NRS is often presented as a
10 cm long line where patients rate their pain by marking between
the extremes of ‘no pain at all’ (0) and ‘worst pain imaginable’
(10). Pain scores were divided into four broad categories based on
pain intensity!"*l.

1. No pain : 0.

. Mild pain: 1-3.

. Moderate pain: 4-6.

. Severe pain: 7-10.

S W

Inclusion and exclusion criteria
Inclusion criteria

1. Age >18 years old.

2. Able to provide informed consent.

3. Able to verbalize or indicate pain using a traditional verbal
scale such as the numeric rating scale (NRS) at the 2 h of
PACU arrival.

Exclusion criteria

1. Patients are unable to self-report acute pain.

2. History of chronic pain and moderate-to-high acute pain
prior to surgery.

3. Patients with a previous diagnosis of chronic cognitive
impairment (Dementia, Alzheimer).
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4. Patients with a previous diagnosis of neurologic impairment
(paraplegia, quadriplegia...).

5. The patients excluded from the study will patients with
mental and psychological problems.

Study variables
Dependent variable

1. Prevalence of postoperative pain in the first 72 h.
2. Intensity of postoperative pain in the first 72 h.
3. Patient satisfaction with postoperative pain management.

Independent variables

1. Sociodemographic variables: age, sex, weight, residence, and
educational status.
2. Preoperative clinical condition: ASA status and coexisting
diseases.

3. Intraoperative factors: type of surgery, type of anesthesia,

duration of surgery, duration of anesthesia, induction

agents, preoperative analgesia, and intraoperative analgesia.

Age (year).

Sex (M/F).

Marital status.

Ethnicity.

Education.

Occupation.

10. Induction agents.

11. Preoperative anxiety (STAI).

12. Type of anesthesia.

13. Intraoperative and postoperative
modalities.

14. Duration of the surgery.

15. Type of surgery (elective/emergency).

16. Preoperative pain intensity (NRS 0-10).

17. Preoperative chronic pain (yes/no).

0 X NN A

pain management

Statistical analysis

Pain assessment data and satisfaction scores were entered into
SPSS version 20 for analysis. Sociodemographic data, pain
intensity, and satisfaction with pain management were summar-
ized using descriptive statistics.

Data quality management

To ensure the quality of the data quality the questionnaire was
pretested on 5% of the sample. The nine peoples involved in the
pretest were selected from each group of surgery specialty and
they explained how the questionnaire was easy to understand.
The data collectors were trained and oriented regarding the
objective and process of data collection, and the collected data
were checked for completeness, accuracy, and clarity. The PI
supervised the data collection.

This research has been reported in line with the strengthening
the reporting of cohort, cross-sectional, and case—control studies
in surgery STROCSS criteria!**!.

Result

Demographical characteristics

This study included 180 participants who underwent major
surgery during the study period February 2023 and April 2023.
All the patients enrolled in this study were interviewed. The
majority of the patients enrolled were with in the 18-30 age
groups (26.7%). Forty-one percent of the patients were male. The
number of patients recruited from different surgical specialties
was stratified between the specialties; with obstetrics surgery had
the highest number of participants (34.4%), while neurosurgery
had the lowest (1.7%). Most of the patients had no preoperative
pain (73.3%) Table 2.

Prevalence of pain

The prevalence of pain in patients who underwent elective sur-
gery during the study period ranged from hours to hour (Fig. 1).
The prevalence of severe pain measured with NRS was 21.6,
43.9,45.6,28.9,39.4,10.5,and 13.4% at2,4,8,12,24, 48, and
72 h, respectively.

Socio-demographic characters.

Variables Groups Frequency (%)
Age 18-30 48 (26.7)
31-40 45 (25)
41-50 25(13.9)
51-60 41 (22.8)
61-70 21 (12.1)
Sex Male 74 (41)
Female 106 (59)
Weight 40-60 87 (48.3)
61-80 69 (38.3)
81-100 24 (13.4)
ASA ASA| 93 (51.7)
ASAl 79 (43.9)
ASATI 8 (4.4)
Preoperative existing pain (NRS) 0 132 (73.3)
0-3 23(12.8)
4-6 25(13.9
7-10 0(0)
Type of surgery General surgery 33 (18.3)
Orthopedics 33 (18.3)
ENT and maxillofacial 6 (3.3)
Neurosurgery 3(1.7)
Gynecology 30 (16.7)
Obstetrics 62 (34.4)
Urology surgery 13 (7.3)
Type of anesthesia General anesthesia 109 (60.6)
Regional anesthesia 71 (39.4)
Premedication Dexamethasone 165 (91.7)
Paracetamol 4(2.2)
Dexamethasone + pcm 422
Metoclopramide 76 (42.2)
Intraoperative analgesia Morphine 143 (79.4)
Pethidine 37 (20.5)
Morphine and diclofenac 78 (43.3)
Pethidine and diclofenac 12 (6.7)
Postoperative analgesic Tramadol 167 (92.8)
Diclofenac 22 (12.2)
Tramadol + diclofenac 18 (10)
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Figure 1. Prevalence of pain at 2, 4, 8, 12, 24, 48, and 72 h postoperatively.

The complications resulting from pain in the 24 h
postoperative period

The effect of pain on physical activity is shown in Figure 2. Pain in
the postoperative period had the greatest effect on the walking
ability of patients, with 67.8% of the patients stating the pain had
complete and moderate interference in their walking ability. The
majority of the patients 93.3% had no problems with interacting
with others. Coughing and deep breathing abilities were com-
pletely affected by pain in 13.3% of the patients.

The emotional effects of pain are presented in Table 3. Most of
the patients were not affected by pain. Three point three percent
of the patients explained they had moderate anxiety associated
with pain. None of the patients had experienced extreme anxiety,
depression, fear, or helplessness.

The adverse effects of pain explained by the American Pain
Society are presented in Table 4. Severe nausea associated with
pain was observed in 45% of the patients. Most of the patients
felt drowsy and 55.6% of the patients associating it with the
postoperative pain. Itching and dizziness were the least common
complications, with 6.6 and 5% patients, respectively, having
moderate manifestations.

Patients satisfaction on postoperative pain management

Six point seven percent of the patients were extremely dissatisfied
with the pain management they received while 31.1% of them
were extremely satisfied. The remaining patients were moderately
satisfied with pain management. The majority (86.7%) of the
patients were not allowed to participate in their pain management
decisions. The analgesic prescription was mostly 80.7% was
done by the surgeon while the rest were performed by an anes-
thetist and a nurse Table 5.

Discussion

This study aimed to assess the prevalence of postoperative pain in
the first 72 h, determine the intensity of postoperative pain in the
first 72 h, and assess overall patient satisfaction with post-
operative pain management. The majority of patients (more than
75%) of the patients experienced moderate to severe pain in the
first 72 h after surgery. The prevalence of pain ranged in different
hours; pain intensity was the most severe in the 8 h with 45.6% of

Figure 2. Pain interference on physical activity in 24 h.

the patients experiencing a pain score of 7-10 NRS. The pain
showed a decrease in intensity over the 72 h period.

The prevalence of pain was lower than that reported in other
studies conducted in Ethiopia. Woldehaimano used a cross-sec-
tional study to describe the processes and outcomes of pain
management among 252 patients at Jimma University Hospital
found that prevalence of 91.4% postoperative pain and 80.1% of
the patients were undertreated'®. The other a hospital-based
cross-sectional study (7 =150) performed at Gonder University
Hospital found a prevalence of 57 and 78% moderate-to-severe
pain immediate postoperative period (2 h after the end of surgery)
and in the first 12 h, respectively™*!. A recent longitudinal study
evaluating the quality of postoperative pain management in
Jimma University Hospital reported prevalence of 88.2% mod-
erate to moderate-to-severe postoperative pain, and in 58.4% of
these patients, pain was inadequately treated!”). Difference in the
prevalence of pain could arise from the different pain manage-
ment practices in these hospitals.

The prevalence of severe pain was highest at the 4 43.9% and
8 h 45.6%, patients mostly experienced mild to moderate pain in
the first 4 h. The prevalence of severe pain decreased in the 12 h
(28.9%) and increased back in the 24 h (39.4%), but there was a
significant decline in the 48 (10.5%) and 72 h (13.4%). The
probable cause of this pattern could be analgesics administered

Pain effect on mood and emotions in 24 h.

Score Frequency (%)
Anxious 0 156 (86.7)
1-3 18 (10)
4-6 6(3.3)
7-10 0()
Depressed 0 169 (93.9)
1-3 6(3.3)
4-6 5(2.85)
7-10 0()
Frightened 0 168 (93.3)
1-3 12 (6.7)
4-6 0(0)
7-10 0(0)
Helpless 0 174 (96.7)
1-3 4 (2.3
4-6 0(0)
7-10 0(0)
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Side effects associated with postoperative pain.

Frequency (%)

Nausea

0 68 (37.8)

1-3 31(17.2)

4-6 72 (40)

7-10 9(5)
Drowsiness

0 55 (30.65)

1-3 25 (13.95)

4-6 82 (45.6)

7-10 18 (10)
Itching

0 136 (75.6)

1-3 32 (17.8)

4-6 12 (6.6)

7-10 0(0)
Dizziness

0 159 (88.3)

1-3 12 (6.7)

4-6 9(5)

7-10 0()

during the intraoperative and recovery periods. This pattern of
pain progression with-in 72 h after surgery was also observed in a
study conducted by G Mwaka in Nairobi 201361,

Acute postoperative pain that is not appropriately managed
has multiple short-term and long-term consequences. The short-
term effects include physical limitation, emotional status, and
mood disturbance, whereas the long-term effects include mor-
bidity, development of chronic postoperative pain, impaired
recovery from surgery, prolonged opioid use, and increased
medical costs!!,

In this study, we assessed the short-term effects of post-
operative pain on the physical activity, emotional response, and
mood of patients. From physical status, walking ability, cough-
ing, and breathing were the most affected parameters, with 67.8
and 13.3% of the patients complaining complete interference
with their walking, cough, and breathing ability. Postoperative
pain did not appear to have a significant effect on the emotional
status of the patient, with most of the patients feeling no anxiety,
depression, fright, or helplessness with percentage of 86.7, 93.9,
93.9, and 96.7%, respectively.

Pain management satisfaction of patients at the 24 h after
operation at was assessed, and 68.3% of the patients felt satisfied,
while 6.7% of the patients were extremely dissatisfied. This is
similar to a study conducted by Yosef Belay Bizuneh in Gonder
2020, with 72% patient satisfaction with their postoperative pain
management! 7,

Limitation

The study had a small sample size to identify the actual prevalence
of postoperative pain.

Conclusion

The prevalence of moderate to severe pain within 72 h post-
operatively was slightly lower than that in other studies con-
ducted in Ethiopia. This was still high, indicating better pain

Patients satisfaction on pain management in the first 24 h
postoperatively.

Category Frequency (%)
Pain relief 0% (no relief) 51 (28.3)
10-30 (mild relief) 71 (39.4)
40-60 (moderate relief) 45 (25)
70-100 (complete 13(7.3)
relief)
Patients allowed to participate in pain 0 not at all 156 (86.7)

management decision

1-3 20 (11.1)
4-6 422
7-10 very much 0(0)
Satisfaction 0 extremely dissatisfied 12 (6.7)
1-3 dissatisfied 45 (25)
4-6 satisfied 67 (37.2)
7-10 extremely 56 (31.1)
satisfied
Asked about pain relief Never 23 (12.8)
Sometimes 46 (25.6)
Often 78 (43.3)
Always 33 (18.3)
Information given to patients about pain 0 no information given 92 (51.2)
relive stratagem
1-3 some given 54 (30)
4-6 17 (9.4)
7-10 adequate given 17 9.4)
Pain control type Pain pills 14 (7.8)
Pain injections IM 35 (19.4)
Pain injections IV 118 (65.6)
Peripheral nerve block 13(7.2)
Level of pain Less than expected 29 (16.1)
As expected 94 (52.2)
More than expected 57 (31.7)
Analgesics prescribed by Surgeon 145 (80.6)
Anesthetist 24 (13.3)
Nurse 11 (6.1)

management in the postoperative period. Involvement of anes-
thetists in pain management is crucial for better patient
management.

Ethical considerations

Ethical approval was obtained from institutional review board.
Official support letters were written. The purpose and impor-
tance of the study were explained and written informed consent
was obtained from each participant. Confidentiality was main-
tained at all levels of the study by avoiding using codes to identify
patients. The patients were also informed about their right to
withdraw from the study at any time without giving any reason
and that the withdrawal would not affect their treatment.

Consent for publication

Written informed consent was obtained from the patient for
publication and any accompanying

images. A copy of the written consent is available for review by
the Editor-in-Chief of this journal on request.
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