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INTRODUCTION 

Despite massive progress and technological 

advancements in medicine in recent times, cancer still 

remains the worst diagnosis for anybody.
1 

Cancer patients 

frequently experience a variety of symptoms such as 

pain, anorexia, headache, dyspnea and fatigue.
2 

Pain 

remains the most common and deleterious symptom 

suffered by cancer patients.
2 

Cancer pain is 

multidimensional and multifaceted and can have 

detrimental effects on the functioning of patients and 

adversely affect their quality of life.
3,4  

Suboptimal cancer pain control can be very debilitating. 

The World Health Organization (WHO) in 1986 

published the Cancer Pain Relief report which 
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Background: Although cancer pain is well documented, efficient management 

is largely inadequate in most patients especially in developing countries. This 

study evaluated the adequacy of pain management as well as potential social 

factors that may be associated with inadequate pain management. 

Methods: 204 ambulatory oncology patients (82% female; mean age 53.5) 

attending clinic at the Oncology Directorate, of a tertiary hospital in Ghana 

from January to December, 2015 were recruited and their pain severity and 

functional interference assessed with the Brief Pain Inventory (BPI). The 

adequacy of pain management was computed as the pain management index 

(PMI) using the BPI.  
Results: Although 62% of respondents were prescribed high potency opioids, 

56.9% of them exhibited significant pain while 34.9% required a stronger 

analgesic to manage their pain. Majority of patients (56%) were over-managed 

for their pain (had PMI score >0). Only 26.4% had optimal cancer pain 

management. Pain interfered mostly with patients’ sleep (46.2%) and general 

activity (42.5%). Patients with high pain intensity were more likely to have it 

affect their daily activity (P<0.0001). Men were more likely to have inadequate 

pain management than females. 

Conclusions: This study has shown that whereas pain management may be 

adequate, there is the tendency for opioid tolerance and abuse as over 50% of 

patients receive more analgesics than required. The tenets of the WHO 3-step 

analgesic ladder should be strictly adhered to achieve optimum cancer pain 

relief. 

 

Keywords: Analgesics, Brief pain inventory, Cancer pain, Pain management 

index 

DOI: http://dx.doi.org/10.18203/2319-2003.ijbcp20170316 

 

 

 
1
Department of Pharmaceutical 

Sciences, Kumasi Technical 

University, Kumasi, Ghana 
2
Department of Pharmacology, 

School of Medical Sciences, 

University of Cape Coast, Cape 

Coast, Ghana 
3
Oncology

 
Directorate, Komfo 

Anokye Teaching Hospital, 

Kumasi, Ghana 
4
Department of Pharmacology, 

College of Health Sciences, 

Kwame Nkrumah University of 

Science and Technology, 

Kumasi, Ghana 

 

Received: 21 November 2016 

Accepted: 24 December 2016 

 

*Correspondence to: 

Mrs. Akua Afriyie Abruquah, 

Email: 

akua.abruquah@gmail.com 

 

Copyright: © the author(s), 

publisher and licensee Medip 

Academy. This is an open-

access article distributed under 

the terms of the Creative 

Commons Attribution Non-

Commercial License, which 

permits unrestricted non-

commercial use, distribution, 

and reproduction in any 

medium, provided the original 

work is properly cited. 



Abruquah AA et al. Int J Basic Clin Pharmacol. 2017 Feb;6(2):251-256 

                                                    International Journal of Basic & Clinical Pharmacology | February 2017 | Vol 6 | Issue 2    Page 252 

emphasized the right of patients to optimal pain 

management with effective pain treatment modalities. 
[5]

 

In spite of this however, 50-80% of cancer patients have 

poorly managed pain.
5
 It is estimated that one-third of all 

cancer patients and 60%-90% of patients with advanced 

cancer experience chronic or recurrent cancer related 

pain.
4,6

  

Pain Management Index (PMI) is a well-validated and 

widely used method for assessing the adequacy of pain 

management developed by Cleeland.
2
 PMI is modelled 

on the concept of the cancer pain treatment guidelines 

established by the World Health Organization (WHO).
7
 

Per the tenets of PMI, pain management is considered 

adequate when there is congruence between patient’s 

subjective self-reported pain intensity and the prescribed 

analgesic(s).  

Existing data on the extent of under-recognition and 

under-treatment of cancer pain is predominantly from 

studies in developed countries.
1
 Very little is known and 

documented about the extent of cancer pain assessment 

and management in developing countries such as 

Ghana.
1,8 

This paucity of information on the adequacy of 

cancer pain management from developing countries is a 

barrier to effective cancer pain management as existing 

pain treatment modalities are not race or culture sensitive. 

This study seeks to investigate the adequacy of cancer 

pain management using PMI in a tertiary oncology centre 

in Ghana.  

METHODS 

Study design/ duration and setting 

The study was a hospital-based descriptive cross-

sectional study conducted from January to December, 

2015. The study was conducted at the Oncology 

Directorate (a comprehensive cancer treatment facility 

which provides complete therapy for almost all types of 

cancer) of the Komfo Anokye Teaching Hospital 

(KATH) which is located in Kumasi, Ghana 

(6°41ˈ46.78″N and 1°37ˈ44.79″W). KATH is the second 

largest hospital in Ghana. Due to the geographical 

location coupled with the extent of commercial activities 

in Kumasi, KATH serves patients from all the northern 

regions of Ghana, some parts of the middle belt and other 

counties in the West African sub-region and is considered 

as one of the best hospitals in the sub-region for the 

provision of cancer care.  

Ethical issues 

Ethical clearance was sought from the Committee on 

Human Research, Publications and Ethics (CHRPE), 

Kwame Nkrumah University of Science and Technology 

(KNUST), Kumasi-Ghana (CHRPE/RC/012/15). 

Permission to conduct the study was sought from the 

Oncology Directorate, KATH before commencement of 

data collection. Verbal informed consent was sought from 

patients prior to the conduction of interviews and the 

interviews were conducted in accordance with the 

Declaration of Helsinki for human research.
2 

Sample size 

Patients recruited in this study were outpatients with 

different cancers attending clinic at the Oncology 

Directorate of KATH who had positive histological 

results. 747 patients were newly diagnosed with various 

neoplasms between January and December 2015. Of this, 

a sample size of 261 was calculated using the Yamene’s 

formula: 

  
 

       
 

Where n = sample size, N = total population size and e= 

sampling error. 

204 patients representing 78% of the computed sample 

size were interviewed with the Brief Pain Inventory 

questionnaire. The shortfall in the sample size is due to 

patient factors such as: observable cognitive disturbance, 

severe illness, lack of verbal informed consent, and 

inability to read or understand English or the native Twi 

language. 

Structured Interviews 

The principal researcher (who is bilingually competent in 

both Twi and English languages) approached all 

potentially eligible patients at the Oncology Directorate, 

KATH after pilot testing of the questionnaire. The 

interviews were conducted in Twi or English language 

depending on the level of education of the patient or the 

patient’s preference. Twi is the local language of the 

indigenous people of the Ashanti Region of Ghana; 

which is spoken by about two-thirds of the population 

and understood by nearly all Ghanaians. 

Inclusion and Exclusion Criteria 

The study included cancer outpatients of either sex who 

were 18 years or older, had pathologic diagnosis of 

cancer (primary or metastatic) and could comprehend 

English or Twi language. Patients who were less than 18 

years, had documented or observable psychiatric or 

neurological disorders (e.g., dementia or psychosis) and 

could not understand Twi language or read English 

language were excluded from the study. Patients who did 

not provide verbal informed consent were also excluded. 

Analgesic(s) prescribed and other medical information 

Patient information such as cancer type, site and stage as 

well as the type of prescribed analgesic drugs were 

obtained from the patients’ medical records and from a 

hospital based electronic clinical management database. 
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Data Collection Instrument 

The Brief Pain Inventory (BPI)- an easily understood and 

scored Patient Reported Outcome (PRO) tool which can 

be self-administered or interviewer administered
 

was 

used.
6
 Given that pain is multidimensional in nature, the 

BPI was designed to measure two key aspects of pain: 

sensory pain and reactive pain based on individual 

subjective self- report.
4,5

 The sensory aspect of pain, also 

known as pain intensity is measured by four items (“pain 

at its worst”, “pain at its least”, “pain on the average”, 

and “pain now”) of the BPI on an 11-point Numeric 

Rating Scale (NRS) (0 = “no pain” to 10 = “severe or 

excruciating pain as bad as you can imagine”). Pain 

intensity is defined as self-perceived magnitude of pain at 

a given time interval. 

The reactive aspect of pain; also known as functional 

interference is measured by seven items (general activity, 

mood, walking ability, normal work, relations with other 

people, sleep, and enjoyment of life) on the BPI using an 

11-point NRS ranging from 0 which represents “does not 

interfere” to 10 which indicates “completely interferes”. 

Functional interference is defined as the degree to which 

pain impacts various aspects of typical daily functioning. 

Data analysis and statistical methods 

Internal consistency of the test instrument was computed 

as the Cronbach’s alpha coefficient as described by 

Cronbach.
6
 The Mann-Whitney, Kruskal-Wallis and 

independent t-tests were done where appropriate. Pain 

intensity was categorized as a score of 0 = no pain, 1 = 

mild pain (1-4), 2 = moderate pain (5-6) and 3 = severe 

pain (7-10)
 
and the pain intensity index calculated by 

adding the scores of all the 4 pain intensity items.
2,9-11

 

Functional interference index was calculated by adding 

all the 7 functional interference items.
10,12

 An exploratory 

univariate analysis was used to determine the association 

between psychosocial factors and pain intensity as well as 

functional interference. 

The PMI was calculated by subtracting the pain score 

(pain intensity) from the analgesic score.
13

 Analgesic 

scores of 0, 1, 2, and 3 were assigned when patients were 

prescribed no pain medication, non-opioids, “weak” 

opioids, and “strong” opioids, respectively in accordance 

with the WHO's “analgesic ladder” approach to cancer 

pain management. A negative PMI score was considered 

an indicator of potential inadequate pain management.
9,13

  

RESULTS 

Participant Characteristics 

A potential pool of 261 outpatients was identified for the 

study. The available data was obtained from 204 patients, 

whose sociodemographic and clinical characteristics are 

shown in Table 1. Female participants accounted for 

82.9% of the sample; the mean age was 53.5 years (SD 

±15.5). 89% were Christians, 51.5% were married, 39.2% 

were unemployed, 81.9% had national health insurance, 

9.1% had a positive family history of cancer. The most 

frequent cancer sites were breast (37.7%), gynaecological 

(26.9%) and oropharyngeal (9.1%). 

Table 1: Demographic and clinical characteristics of 

the study sample (n = 204). 

Characteristic  n % 

Mean age ± SD 53.5 ± 15.5 204  

Gender  Female 169 82.9 

Educational level Elementary/ JHS 66 32.4 

Marital status Married 105 51.5 

Religion Christianity 178 89.0 

Job status  Unemployed 80 39.2 

Family history Positive 17 9.1 

Cancer site Breast 66 37.7 

 Gynaecological 47 26.9 

 Oropharyngeal 16 9.1 

Cancer staging  Early (Stages 1 and 2) 15 34.9 

 
Advanced (Stages 3 

and 4) 
28 65.1 

Internal consistency of data collection tool 

The Cronbach’s α coefficient was computed to be 0.78 

for pain intensity index (made up of 4 items) and 0.92 for 

functional interference index (made up of 7 items). The 

Cronbach’s α coefficient for both pain intensity index and 

functional interference index composite scores were 

computed to be 0.88 which is acceptable.
6
  

Pain severity in this population 

Using a previously validated pain severity classification 

method by Okuyama et al, 28.4% of patients reported 

severe pain (7 or greater), 63.7% reported moderate pain 

(5-6) and 7.8% reported mild pain (1-4) on the BPI.
2 

Functional interference in sample population 

Based on respondents’ responses, pain completely 

interfered (score ≥7) with patients’ sleep (46.2%), general 

activity (42.5%), walking ability (40.4%) and mood 

(30.5%). Complete interference on the rest of the items 

under functional interference was more than 20% but less 

than 30%. 

Adequacy/ Inadequacy of analgesic drug therapy 

Of the 204 participants, 50.5% were prescribed 

analgesics. 37.8% were receiving opioid analgesic 

treatment: 31.4% were taking strong opioids and 6.4% 

were taking weak opioids. The proportion of patients 

with negative PMI was 16%, which indicated under 

treatment of pain and less-than-adequate analgesics based 

on the WHO guidelines. 26.4% had optimum PMI 
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(PMI=0), and 57.5% had positive PMI indicating over treatment of pain (Figure 1). 

 

 

Figure 1: (A). Adequacy of pain management among various analgesic classes and  

(B). In correlation with pain severity. 

 

There was a statistically significant relationship between 

PMI and pain severity index (P = 0.007< 0.01). There 

was a statistically significant relationship between pain 

severity index and functional interference index (P = 

0.000 < 0.01). 

Factors associated with adequacy of cancer pain 

management (positive or negative PMI) 

An exploratory univariate analysis of age groups, 

occupation, level of education and marital status didn’t 

have any effect on the level of pain management. Gender 

was the only factor that significantly associated with 

inadequate pain management. Men were more likely to 

have their pain undermanaged and over managed 

compared to women. 

DISCUSSION 

Cancer associated pain is clearly one of the most 

distressing symptoms experienced by cancer patients 

which affects their quality of life. To the best of our 

knowledge, very little research has examined the 

adequacy of cancer pain management in Ghana. 

However, data regarding the adequacy of cancer pain 

management in cancer directorates in Ghana and the 

West African sub-region at large is critical to improve 

cancer pain management. It is our fervent believe that this 

study will underscore the importance of cancer pain 

management and provoke a region-wide research to 

investigate the true state of cancer pain management in 

sub-Saharan Africa. 

Cronbach’s alpha coefficients of 0.78 and 0.92 obtained 

for pain intensity index and functional interference index 

respectively show that there was excellent internal 

consistency of all the 4 items under pain intensity index 

and the 7 items under functional interference index 

respectively and hence good overall internal consistency 

of the data collection tool. The results of this study is in 

agreement with the results of previous studies done to 

evaluate the Cronbach’s α coefficients of pain intensity 

index and functional interference index components of 

the BPI in cancer patients in similar settings which 

ranged from 0.78 to 0.96 and 0.83 to 0.95     

respectively.
4-6,14 

There was a statistically significant correlation between 

pain severity index and functional interference index 

which is comparable to that reported by other authors in 

previous studies.
5,10,15 

The moderate correlation between 

pain severity index and functional interference index 

reported in this study is different from those reported in 

other studies where there were stronger or weaker 

correlations between pain severity index and functional 

interference index.
5,10

 

There exists several practice guidelines designed to 

facilitate and standardize pharmacologic cancer pain 

management and advise physicians worldwide on how to 

achieve optimum cancer pain control.
16,17

 But the most 

widely used are the guidelines developed by the WHO 

involving a 3-step analgesic ladder which was employed 

in this study. According to the WHO ladder algorithm, 

the selection of non-opioid, weak opioid, strong opioid as 

well as adjuvant analgesics should be individualized and 

based on pain intensity.
17

 In this study, strong opioids 

(e.g. morphine) were frequently used in the management 

of moderate cancer pain which is contrary to the WHO 

analgesic ladder stipulations. It is therefore not surprising 

that majority of the participants in this study were over 

treated (PMI>0) for their pain. This practice can lead to 
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opioid related tolerance, dependence (physical and 

psychological) as well as abuse. The results of this study 

are different from the results of other studies in similar 

settings where weak opioids (e.g. tramadol) were 

commonly used for the management of moderate cancer 

pain as recommended by the WHO.
18

 

Pain should be actively managed even when it is mild as 

it has been reported that pain rated as low as 2 on a 0-to-

10 NRS is severe enough to interfere with the daily 

functioning of cancer patients.
2
 Although, in this study a 

relatively small number of respondents (16%) had 

undermanaged cancer pain (PMI <0) compared to the 

results of other studies where nearly half of the 

respondents had undermanaged pain, the issue of 

inadequate cancer pain assessment and management 

particularly in developing countries is worth 

considering.
9,19

 Perhaps the recommendations for the 

assessment and management of cancer pain by the Joint 

Commission on Accreditation of Healthcare 

Organizations, an independent non-profit organization in 

the United States of America can be adopted and utilised 

for cancer pain assessment and management in accredited 

hospitals and other healthcare settings in Ghana.
2
 The key 

recommendations of the Joint Commission on 

Accreditation of Healthcare Organizations include: 

proper assessment of the nature and severity of pain in all 

patients, proper record keeping of the results of pain 

assessment in a way that facilitates regular reassessment 

and follow-up, establishment of policies and procedures 

that support the appropriate prescription or ordering of 

effective pain medications.
2,20 

The fact that men were more likely to have their pain 

undermanaged or over-managed is corroborated by a 

previous study where males were more likely to report 

inadequate pain management based on PMI scores.
9
 This 

is however contrary to the results of the study by 

Edrington et al. where there were no sex differences in 

the adequacy of pain management based on PMI 

scores.
19,21 

Overall quality of pain control can be influenced by the 

patient’s attitudes, beliefs and misconceptions about pain 

management modalities.
22 

Patients should therefore be 

given adequate instructions at the hospital to correct 

possible misconceptions about pain treatment (e.g., fear 

of addiction). Consistent information about cancer pain 

and pain relief should also be provided along with clear 

and concise instructions concerning regular pain 

medication intake, dose adjustments, management of 

drug side effects and the use of non-pharmacological 

interventions in the management of cancer pain.ati49%) 
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