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Abstract 
Background: Acute pain management in the Intensive Care Unit (ICU) is a 
major concern for patient comfort, recovery, and long-term outcomes. How-
ever, practices vary, and limited data exist on the effectiveness of pain man-
agement protocols in low-income countries such as Cameroon, particularly in 
leading referral hospitals like the Essos Hospital Centre. Methods: A prospec-
tive, single-center cohort study was conducted at the Essos Hospital Centre, a 
leading referral hospital in Cameroon. The aim was to assess the adequacy of 
pain assessment tools, pharmacological and non-pharmacological interven-
tions, and the impact of pain management on patient recovery. Data were col-
lected over a 3-month period from 130 ICU patients. Results: Preliminary 
findings indicate that pain assessment is inadequate, with only 60% of patients 
receiving systematic pain assessments. Analgesics were administered in 78% 
of cases, with opioids being the most commonly used (65%), followed by non-
opioid analgesics (53%). Despite these interventions, 35% of patients reported 
moderate to severe pain during their ICU stay. A significant correlation was 
observed between optimal pain management and a reduced ICU stay duration 
(p < 0.05), as well as improved post-hospital recovery outcomes. Conclusion: 
This study highlights gaps in pain management practices at the Essos Hospital 
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Centre, a leading referral hospital in Cameroon. It suggests that current pro-
tocols may not provide effective pain relief for ICU patients. We recommend 
the implementation of more structured pain management protocols, incorpo-
rating both pharmacological and non-pharmacological strategies, to improve 
both patient comfort and clinical outcomes. 
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1. Introduction 

Acute pain, characterised as an unpleasant sensory and emotional experience as-
sociated with actual or potential tissue damage, is a common issue in Intensive 
Care Unit (ICU) patients. This pain can stem from various causes, including 
trauma, infections, surgical procedures, and complications arising from critical 
care interventions [1]. The management of acute pain in the ICU is particularly 
challenging, given that many patients are unable to effectively communicate their 
discomfort due to their medical condition. Additionally, factors such as mechan-
ical ventilation, prolonged immobility, and invasive treatments often exacerbate 
the intensity of pain [1] [2]. 

When acute pain is inadequately managed, the consequences can be profound, 
negatively impacting both the physical and psychological well-being of patients. 
These repercussions may include the worsening of underlying conditions, ex-
tended ICU stays, and long-term effects on recovery and overall quality of life [3] 
[4]. Consequently, effective pain management protocols are crucial in the ICU, 
integrating pharmacological treatments with non-pharmacological strategies to 
ensure continuous pain assessment and appropriate management [1] [2] [5] [6]. 

Although the need for robust pain management in ICUs is well recognised, nu-
merous studies highlight significant gaps in the implementation of pain manage-
ment practices, particularly in resource-limited settings such as Cameroon. De-
spite growing awareness of these challenges, there remains a scarcity of studies 
focusing on the specifics of pain management in African hospitals. This gap un-
derscores the pressing need for targeted research aimed at improving pain man-
agement protocols and outcomes in these settings, where the burden of pain is 
often under-recognised and undertreated [7] [8]. This study, therefore, offers a 
unique contribution by providing in-depth insights into pain management prac-
tices in an ICU setting in Cameroon, helping to fill this research void and poten-
tially offering valuable guidance for similar environments worldwide. 

2. Patients and Methods 

This study was conducted at the Centre Hospitalier d’Essos, a leading referral hos-
pital located in Yaoundé, Cameroon, using a prospective observational design. We 
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included all adult patients admitted to the Intensive Care Unit (ICU) between Jan-
uary 2023 and June 2024 who experienced an episode of acute pain that required 
specific assessment and management. 

Inclusion criteria included: 
• Adults aged 18 years or older. 
• Patients presenting with acute pain arising from conditions such as trauma, 

surgical procedures, severe infections, or complications related to critical care. 
• Patients who provided informed consent to participate in the study, or, in cases 

where patients were unable to consent, consent was obtained from a relative 
or legal guardian. 

Exclusion criteria included: 
• Patients with pre-existing chronic pain or neurological conditions that limited 

the ability to assess pain. 
• Patients with incomplete or missing data on pain management. 

2.1. Data Collection  

Clinical data were systematically extracted from patients’ medical records. Varia-
bles collected included age, sex, relevant medical history, pain scores at the time 
of ICU admission (assessed using the Visual Analog Scale for Pain—VAS), the 
type of analgesic treatment administered (opioid medications, non-opioid anal-
gesics, or non-pharmacological therapies), and the progression of pain during the 
ICU stay. 

2.2. Pain Management  

Pain management was conducted according to institutional protocols at the Cen-
tre Hospitalier d’Essos. These protocols recommended the administration of opi-
oid medications (such as morphine and fentanyl) and non-opioid analgesics (such 
as paracetamol and nonsteroidal anti-inflammatory drugs—NSAIDs) based on 
the pain intensity and individual patient needs. Non-pharmacological interven-
tions, including relaxation techniques and repositioning, were applied when fea-
sible. 

2.3. Analgesic Dosing Regimens and Escalation Criteria  

Pain management followed a standardised dosing regimen, with opioids admin-
istered for moderate to severe pain and non-opioid analgesics for mild to moder-
ate pain. The escalation or de-escalation of treatment was based on the patient’s 
response to the initial treatment, as well as pain intensity, as assessed through 
VAS. If pain scores remained above a predefined threshold (e.g., ≥4/10 on the 
VAS), analgesic treatment was escalated, typically by increasing opioid dosage or 
considering additional non-pharmacological interventions. If pain was adequately 
controlled (VAS < 3/10), treatment was de-escalated, often by reducing opioid 
doses or switching to non-opioid analgesics. The treatment regimen was adjusted 
regularly based on clinical evaluations and pain assessments. 
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2.4. Defining and Evaluating Inadequate Pain Control  

To enhance the interpretation of results related to ICU length of stay and pain 
control, we defined “inadequate pain control” in a more rigorous and standard-
ized manner. A pain score of 4/10 or greater on the VAS, despite optimal pain 
management, was considered indicative of inadequate pain control. This defini-
tion was used to assess the impact of inadequate pain management on the dura-
tion of ICU stay, ensuring that findings related to pain control are interpreted with 
greater clarity and consistency. 

2.5. Pain Assessment  

Pain was assessed at predefined intervals during the ICU stay: upon admission, 
after 24 hours, and after each change in treatment or invasive procedure. The VAS 
was used to evaluate pain intensity, and the results were recorded to assess the 
effectiveness of pain management strategies. 

2.6. Statistical Analysis  

Data were analysed using SPSS software (version 26.0). Continuous variables were 
expressed as means and standard deviations, while categorical variables were pre-
sented as frequencies and percentages. A Student’s t-test was used to compare pain 
scores before and after treatment, with a significance level set at p < 0.05. 

3. Results 

A total of 130 patients were included in the study, with a mean age of 55.7 ± 13.2 
years. The cohort consisted of 72 males (55.4%) and 58 females (44.6%). The most 
common causes of acute pain in the ICU were postoperative pain (38.5%), trauma 
(32.3%), and severe infections (29.2%). The median duration of the ICU stay was 
6.8 ± 3.9 days, with a range from 3 to 20 days. The sociodemographic and clinical 
characteristics of the patients are summarised in Table 1. 
 
Table 1. Demographic and clinical characteristics of ICU patients. 

Characteristics Value 

Total number of patients 130 

Mean age (years) 55.7 ± 13.2 

Males 72 (55.4%) 

Females 58 (44.6%) 

Primary cause of pain 

- Postoperative pain 50 (38.5%) 

- Trauma 42 (32.3%) 

- Severe infections 38 (29.2%) 

Median ICU stay (days) 6.8 ± 3.9 
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3.1. Pain Scores and Management 

At the time of ICU admission, the mean pain score (Table 2) was 7.3 ± 1.2 on the 
visual analogue scale (VAS). Pain scores significantly decreased during the ICU 
stay. After 24 hours, the mean pain score decreased to 4.5 ± 1.7 (p < 0.001). The 
final pain score recorded at the time of ICU discharge was 2.2 ± 1.3 (p < 0.001). 
 
Table 2. Pain scores during the ICU stay. 

Time Point Mean Pain Score (VAS) p-value 

At ICU admission 7.3 ± 1.2  

After 24 hours 4.5 ± 1.7 <0.001 

At ICU discharge 2.2 ± 1.3 <0.001 

 
The pain management strategy (Table 3) primarily involved opioid analgesics 

(administered to 85.4% of patients), with morphine being the most commonly 
used agent (76.2%). Non-opioid analgesics, including paracetamol and NSAIDs, 
were administered to 47.7% of patients. Additionally, non-pharmacological inter-
ventions, such as repositioning and relaxation techniques, were used in 39.2% of 
cases. 
 
Table 3. Types of pain management treatments used. 

Treatment Type Number of Patients (%) 

Opioids 111 (85.4%) 

- Morphine 99 (76.2%) 

Non-opioid analgesics 62 (47.7%) 

- Paracetamol 46 (35.4%) 

- NSAIDs 43 (33.1%) 

Non-pharmacological interventions 51 (39.2%) 

 
3.2. Pain Relief Outcomes 

The majority of patients (79.2%) reported significant pain relief (Table 4), with 
pain management being rated as “adequate” or “very good” by the attending cli-
nicians. In total, 20.8% of patients reported insufficient pain relief, necessitating 
adjustments in medications or the addition of alternative treatments. 
 
Table 4. Pain relief outcomes in patients. 

Outcome Number of Patients (%) 

Pain relief rated as adequate 103 (79.2%) 

Pain relief rated as insufficient 27 (20.8%) 

 
There were no significant differences in pain management outcomes based on 

gender (p = 0.31), but pain relief was significantly better in patients with postop-
erative pain (Table 5) compared to those with trauma or infections (p < 0.05). 
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Patients who received multimodal analgesia (opioids combined with non-opioid 
analgesics and non-pharmacological interventions) had significantly lower pain 
scores at both 24 hours and at ICU discharge (p < 0.001). 
 
Table 5. Pain relief based on the cause of acute pain. 

Cause of Acute Pain Mean Pain Score After 24h p-value 

Postoperative pain 3.1 ± 1.6 <0.05 

Trauma 5.0 ± 1.9  

Severe infections 5.3 ± 1.8  

 
3.3. Complications and Adverse Effects 

Opioid-related adverse effects (Table 6) were reported in 14.6% of patients, with 
constipation being the most frequent (8.5%), followed by nausea (5.4%) and se-
dation (3.1%). No cases of opioid overdose or respiratory depression were re-
ported. No adverse effects were observed with non-pharmacological interven-
tions. 
 
Table 6. Opioid-related adverse effects. 

Adverse Effect Number of Patients (%) 

Constipation 11 (8.5%) 

Nausea 7 (5.4%) 

Sedation 4 (3.1%) 

Opioid overdose - 

Respiratory depression - 

 
3.4. ICU Length of Stay 

The average ICU length of stay was 6.8 ± 3.9 days. Patients with inadequately con-
trolled pain had a significantly longer ICU stay (Table 7) compared to those with 
adequate pain control (mean of 9.1 days vs. 6.0 days, p < 0.01). Additionally, pa-
tients who received multimodal analgesia tended to have shorter ICU stays (mean 
of 6.2 days) compared to those receiving only opioids (mean of 7.9 days, p < 0.05). 
 
Table 7. ICU length of stay and pain control. 

Pain Control Mean ICU Stay Duration (days) p-value 

Adequate pain control 6.0 ± 3.6 <0.01 

Inadequate pain control 9.1 ± 4.3  

Multimodal analgesia 6.2 ± 3.4 <0.05 

Opioid-only treatment 7.9 ± 4.1  

4. Discussion 

Acute pain is a frequent and challenging clinical issue in the Intensive Care Unit 
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(ICU), where patients often experience significant discomfort due to underlying 
diseases, surgeries, or traumatic injuries. This study aimed to assess the epidemi-
ology of acute pain in ICU patients, the effectiveness of pain management strate-
gies, and their impact on clinical outcomes, including ICU length of stay and opi-
oid-related adverse effects. A total of 130 critically ill patients were included in 
this study, providing valuable insights into the current management of acute pain 
in the ICU and the effectiveness of multimodal analgesia. 

4.1. Pain Characteristics and Causes 

The cohort in our study had a mean age of 55.7 ± 13.2 years, and the most com-
mon causes of acute pain were postoperative pain (38.5%), trauma (32.3%), and 
severe infections (29.2%). This distribution is consistent with that of other studies 
in ICU settings, where postoperative pain, trauma, and infections are among the 
most frequent contributors to acute pain. Similar findings have been reported by 
Mears et al. (2023) and Lindenbaum and Milia, where postoperative pain was also 
found to be the most prevalent cause of acute pain in ICU patients, followed by 
trauma and infections [1] [2]. 

Acute pain is a common and significant issue in intensive care units (ICUs), 
often resulting from a variety of causes, including major surgeries, trauma, or se-
vere infections. In our study, we found that postoperative pain (38.5%), trauma-
related pain (32.3%), and severe infections (29.2%) were the primary sources of 
acute pain in ICU patients. These findings align with several other studies, em-
phasizing the importance of understanding the diverse origins of acute pain in 
ICU settings and the need for individualized pain management strategies tailored 
to the underlying cause. The high incidence of acute pain related to surgery is 
expected, as many ICU patients are recovering from major operations. In a study 
by Gan TJ et al., postoperative pain was identified as the leading cause of acute 
pain in ICU patients, accounting for approximately 40% of cases. According to 
the US Institute of Medicine, 80% of patients who undergo surgery report post-
operative pain, with 88% of these patients reporting moderate, severe, or extreme 
pain levels [9] [10]. In a national US survey of 300 adults who had undergone 
surgery within the previous 5 years, 86% of patients experienced postsurgical pain 
overall, and 75% of those who reported pain described its severity as moderate–
extreme during the immediate postoperative period [10]. Similarly, Buvanendran 
et al. found that 35% of ICU patients experienced significant postoperative pain, 
which necessitated ongoing management [11]. These studies confirm that post-
operative pain remains a major challenge in intensive care, requiring focused and 
effective treatment strategies to ensure optimal relief. Trauma-related pain is also 
common in ICU patients, often resulting from severe injuries or accidents. A 
study by Cheung et al., reported that 30% of ICU patients experienced trauma-
related pain [12]. This aligns closely with our findings, where 32.3% of patients 
suffered from trauma-related pain. Pain in trauma patients tends to be more per-
sistent and complex, requiring nuanced approaches to treatment. Infections, es-
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pecially severe ones, are another significant cause of pain in the ICU. In a study 
by Sakr Y et al. (2018), pain related to severe infections such as sepsis was respon-
sible for approximately 25% of cases of acute pain in ICU patients. This is con-
sistent with our findings, where 29.2% of patients experienced pain due to severe 
infections [13]. Managing pain in these patients is challenging due to the inflam-
matory response and the need to address the underlying infection in tandem with 
pain relief. 

4.2. Pain Scores and Management 

At the time of ICU admission, the mean pain score was 7.3 ± 1.2, reflecting the 
high intensity of acute pain typically observed in critically ill patients. This pain 
score decreased significantly over the course of the ICU stay, reaching 2.2 ± 1.3 at 
discharge, with the most substantial reduction occurring within the first 24 hours. 
The observed reduction in pain scores highlights the effectiveness of the pain man-
agement strategies employed in our study. Similar improvements in pain scores 
have been reported in other ICU studies [8] [14] [15], such as the work by Kontou 
P et al. [14] which demonstrated significant pain reduction following the imple-
mentation of multimodal analgesia strategies. The pain management strategy in 
our study relied heavily on opioid analgesics, administered to 85.4% of patients, 
with morphine being the most commonly used agent (76.2%). This is in line with 
typical ICU practice, where opioids are the cornerstone of pain management. 
However, we also incorporated non-opioid analgesics (47.7%) and non-pharma-
cological interventions (39.2%), demonstrating a more balanced approach to pain 
management. A multimodal approach, which combines opioids with non-opioid 
analgesics and non-pharmacological techniques, has been widely recommended 
as the gold standard in pain management, as it provides superior pain relief while 
minimizing the risks associated with opioid use, such as tolerance and dependence 
[16]-[18]. 

4.3. Pain Relief Outcomes 

The majority of patients in our study (79.2%) reported significant pain relief, with 
the pain management regimen being rated as “adequate” or “very good” by at-
tending clinicians. Only 20.8% of patients reported insufficient pain relief, which 
necessitated adjustments to their treatment regimen. These findings are consistent 
with other studies, such as the work by Pota et al., which reported that a combi-
nation of opioid and non-opioid analgesics resulted in adequate pain control in 
the majority of ICU patients [19]. The high rate of effective pain relief in our co-
hort suggests that the multimodal analgesia approach used in this study is both 
practical and beneficial in ICU settings [20]. 

A notable observation in our study was the significantly better pain relief in 
patients with postoperative pain compared to those with trauma or severe infec-
tions. This is in agreement with the study by Nordness et al., which found that 
postoperative pain, when managed appropriately, tends to respond better to con-
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ventional analgesic interventions compared to pain resulting from trauma or in-
fections [21]. This may be due to the more predictable nature of postoperative 
pain, which can be effectively managed with a combination of opioids, non-opioid 
analgesics, and adjunct therapies. On the other hand, trauma and infection-re-
lated pain are often more complex, with multiple factors contributing to pain in-
tensity and response to treatment. 

4.4. Opioid-Related Adverse Effects 

Opioid-related adverse effects were reported in 14.6% of patients, with constipa-
tion being the most common (8.5%), followed by nausea (5.4%) and sedation 
(3.1%). These findings are consistent with the well-known side effects of opioids, 
which are a significant concern in ICU settings due to the potential for prolonged 
use and the development of complications. The incidence of opioid-related ad-
verse effects in our study was relatively low, which may be attributed to the careful 
monitoring and use of adjunct therapies to mitigate opioid side effects. No cases 
of opioid overdose or respiratory depression were reported, which is encouraging 
and suggests that opioid use was appropriately managed in our cohort. 

The findings from our study are in line with the work of National Academies 
of Sciences [22], who emphasized the importance of balancing effective pain relief 
with the prevention of opioid-related adverse effects in ICU patients. While opioid 
analgesics remain the cornerstone of pain management in the ICU, the use of 
multimodal analgesia, including non-opioid analgesics and non-pharmacological 
interventions, appears to reduce the reliance on opioids and the associated risks. 

4.5. ICU Length of Stay and Pain Control 

Our study demonstrated that patients with inadequate pain control had a signifi-
cantly longer ICU stay compared to those with adequate pain management (mean 
of 9.1 days vs. 6.0 days, p < 0.01). This highlights the impact of effective pain man-
agement on patient recovery and ICU resource utilization. Similar findings have 
been reported in the literature, where poorly managed pain has been associated 
with prolonged ICU stays and increased healthcare costs [23] [24]. Additionally, 
patients who received multimodal analgesia had shorter ICU stays compared to 
those who received only opioids (6.2 days vs. 7.9 days, p < 0.05), further support-
ing the notion that multimodal approaches lead to better clinical outcomes, both 
in terms of pain control and the overall duration of ICU care. 

4.6. Limitations  

While our study provides valuable insights into the management of acute pain in 
the ICU, it has several limitations. First, the study was conducted at a single insti-
tution, which may limit the generalizability of our findings to other healthcare 
settings, particularly in different geographical or resource contexts. Additionally, 
we did not evaluate the long-term outcomes of pain management, such as chronic 
pain or post-traumatic stress disorder (PTSD), which are important considera-
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tions in critically ill patients. Future studies should aim to include multi-center 
data and long-term follow-up to provide a more comprehensive understanding of 
the impact of acute pain management in the ICU. 

5. Conclusions  

The results of our study highlight the effectiveness of multimodal analgesia in 
managing acute pain in the ICU. By combining opioids, non-opioid analgesics, 
and non-pharmacological interventions, this approach significantly reduces pain 
intensity while improving clinical outcomes for patients. Additionally, it contrib-
utes to a reduction in ICU length of stay, which directly impacts hospital resource 
utilization. 

Multimodal analgesia offers advantages over the exclusive use of opioids. It not 
only provides better pain control but also reduces the risks associated with pro-
longed opioid use, including side effects such as constipation, sedation, and nau-
sea. While these side effects remain a concern, they were relatively rare in our 
study, suggesting that the judicious use of opioids, alongside other treatment strat-
egies, can help minimize these risks. No cases of overdose or respiratory depres-
sion were observed, reflecting appropriate opioid management in our cohort. 

Our findings reinforce the idea that multimodal analgesia should be considered 
the standard for pain management in the ICU, especially in resource-limited set-
tings. This flexible approach allows treatment to be tailored to the specific needs 
of patients, leading to better outcomes while minimizing complications. However, 
it is important to acknowledge some limitations, such as the fact that the study 
was conducted in a single center, which may limit the generalizability of our re-
sults to other settings. Furthermore, long-term outcomes, such as chronic pain or 
post-traumatic stress disorder, were not evaluated, representing an area for fur-
ther exploration. 

Therefore, multicenter studies and long-term follow-up research are needed to 
deepen our understanding of the long-term impacts of acute pain management. 
This would allow the evaluation of multimodal analgesia effectiveness in various 
contexts and refine treatment protocols to further reduce opioid-related risks. In 
summary, the management of acute pain in the ICU requires ongoing attention 
to optimize clinical practices, ensure patient safety, and improve recovery out-
comes. 
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