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ABSTRACT |

Background: Malaria still exert tremendous burden on the inhabitants of sub-Sahara Africa in spite

of nutnerous control measures. The burden is attributable to its high morbidity (resulting from the
acute onset of fever, pains including headache, rapid progression and debilitation) and mortality.
Although, pain is one of the commonest reasons why patients suffering from malaria seek medical
attention yet, the pain due to malaria is largely ignored, poorly evaluated and virtually un-studied.
This pilot study explored pain due to malaria among outpatients in Ibadan, south-west Nigeria to
determine its prevalence, characteristics and correlates.

Methods: This was a hospital-based, two-centre, cross-sectional survey conducted in Ibadan. Out-
patients, aged six years or more, clinically diagnosed of acute uncomplicated malaria were enrolled
consecutively over a three-month period. Seven hundred consenting enrollees were evaluated for
the presence, quality, intensity and perceived effects of malaria pains using structured, interviewer-
administered questionnaires. Pain intensity was measured with category pain rating scales for adults

(=12years) and the Wong-Baker faces scale for children (<12years) where, pain was rated as mild,

moderate, severe and worst imaginable. Descriptive statistics such as means + standard deviations
and proportions were used to summarize quantitative and qualitative variables, respectively. The y
test was used to investigale bivariate association between two qualitative variables at 5% level of

significance while, logistic regression model ol covariates and factors was used to deterinine the

¢

risk of occurrence of malaria pain.

Results: Six hundred and sixty-eight questionnaires were returned suitably completed and were

analysed. The mean age of respondents was 33.0years (SD 16.1), range (6-81 years), 12.7% were
children under 12 years, 66.6% were {emales and 72.3% had malaria pain. The head (66.0% vs.
72.8%), general muscular sites (17.0% vs. 39.5%), abdomen (37.7% vs. 11.4%) and joints (5.7% vs.

17.0%) were the most common location of malaria pain among children versus adults, respectively.

The character of malaria pain was aching in 90.6% vs. 91.9% and intermittent in 64.7% vs. 71 2%
among adults versus children, respectively. The pain at worst was reported as mild, moderate and
severe by 28.6%, 47.2% and 23.4%, respectively; while 0.8% had worst pain imaginable. The pain
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was severe enough to completely interrupt work or school activities in 4.3% of respondents.

Respondents’ sex (p=0.003), age (p=0.028), PCV level (p=0.005), use of any antimalarial (p=0.009)
or use of a potent ACTs (p=0.002) were significantly associated with having malaria pain.

Conclusions: This study highlighted pain as a significant contributor to the burden of malaria and
did show that being a child or male or having PCV<30% or not using ACTs eatly increased the risk

of developing malaria pain. More attention needs to be paid to the understanding of the
pathophysiology of pain, its course and trcatment in malaria patients. Malaria control efforts should

consider incorporating accurate pain evaluation and treatment into management protocols in order
to minimize the impact of this disease that takes its heaviest toll on the most impoverished corners
of our planet.

Keywords: Malaria, Pain, Prevalence, Pain intensity

Word Count: 482
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Chapter One

| INTRODUCTION

1.1. Background to the Study

Malaria is an ancient disease that has come to be accepted by experts as one of the greatest scourge

of the developing world (Kakkilaya, 2006). Acute malaria illness is known to aftlict victims with

\
fever and pains aside other symptoms and complications including death (Kumar & Clark, 2006).

According to the WHO World Malaria Report 2011, malaria remains an enormous public health
challenge in over 106 endemic countries with an estimated 3.3 billion people at risk. Over 216

million cases were recorded in 2010 and 81% of these occurred inthe WHO African Region, where

91% of the estimated 655,000 malaria deaths also occurred. Six countries (Nigeria, the Democratic
Republic of Congo, Burkina Faso, Mozambique, Cote d'Ivoire and Mali) accounted for 60% of
these deaths. In Nigeria, a high transmission zone, malaria 1s the most common (60%) reason for
outpatient visits to health institutions and the highly virulent Plasmodium falciparum species

L.
account for nearly 100% of reported cases. (WHO GMP, 2011; NPC & ICF Macro., 2009)

Clinical malaria 1s an infectious «isease observed in those exposed to the Plasmodium parasite
either through an infectious female anopheline mosquito bite or by direct transfusion of infected
blood; and in very rare situations, vertical transmission from an infected mother to her child in utero
do occur. After an incubation period of 10-21 days, the disease present clinically as fever, general
malaise, headache, muscle aches, joint pains, vomiting, diarrhoea and clinical anaemia among

others. (Kumar & Clark, 2006; Martin-Rabada & Bouza, 2004; Krause, 2008; Song, O, Kim, Moon,

& Kim, 2003)

In most endemic settings, malaria is wrongly construed as essentially fever at the expense of many

other equally devastating symptoms including pain. These other symptoms, particularly the pain,

incapacitate the sufferers so much so that economic production is reduced due to resultant

absenteeism from schools and place of works. (Gallup & Sachs, 2000)

1
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Pain is a subjective symptom. Generally, it is one of the most common reasons for patients to seek
medical attention and one of the most prevalent medical complaints (Watkins, Wollan, Melton, &
Yawn, 2008; American Medical Association, 2010). The International Association for the Study of
Pain (IASP) define pain as any unpleasant sensory and emotional experience associated with actual
or potential tissue damage, or described in terms of such damage (Turk & Okifuji, 2001). Pain as a
symptom seen in malaria is a common experience that aggravates the morbidity from the illness and

probably contributes most to the incapacitation experienced by sufferers. This study was designed
to explore malaria pain and its prevalence.

1.2. Justification for this Study
Malaria pain i1s often overlooked and not always documented by doctors and other healthcare
personnel providing clinical care to these patients. Analgesics are prescribed routinely as part of

malaria treatment, principally for their antipyretic effects, without fully evaluating the pain.

The adequacy of such treatment provided for pain in Malaria and the effectiveness of analgesics

commonly prescribed is not known. No study was found to have evaluated the pain seen in malaria

In extensive literature search.

Elucidating the prevalence and characteristics of malaria pain, as well as, evaluating its severity is
essential to determining the need for effective treatment in endemic populations. In addition, such
t

knowledge will aid objective clinical monitoring of the effectiveness of treatment provided for

malaria and that may go a long way in ameliorating the health and economic burden ol the disease.

Hence, this study was designed to determine the prevalence of pain in patients clinically diagnosed
of malaria and explore the pattern, character, site, severity and etfect of this pain; as well as, the

relationship of this pain with some selected variables such as fever, level of" parasitaemia,

temperature and socio-demographic variables.

2
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1.3. Statement of Problem

Malaria morbidity and mortality pose an enormous health, economic and development challenge in
Nigeria, Sub-Sahara Africa and in over 106 countries worldwide. Patients who suffer from malaria

experience pain very commonly and this pain usually aggravate the morbidity and probably

. . Ly it . l
contribute most to the incapacitation experienced by sufferers.

The direct economic and development consequence of malaria is much linked with the pain and

fever suffered by the patients as this prevents them from engaging in any meaningful socio-

(2 o)

economic activity during the period of the illness. There has been no empirical research done to

study the pain seen in malaria in the extensive literature reviewed

1.4. Research Questions

. What proportions of malaria patients suffer pain in Ibadan?

2. What are the characteristics of the pain due to malaria and in what body parts does it occur?
3. How severe is the pain due to malaria?

4. How much does malaria pain affect the routine life activities of malaria patients with pain?

5. How does the characteristic of malaria differ for children compared to adult? Is there any

sex variation?

6. What factors in the patients show statistical association with occurrence of pain? And by

how much can these factors predict the likelihood of pain in a patient with malaria?

1.5. ODbjectives of this Study

1.5.1. General Objective:

<+ To determine the prevalence, characteristics, associations, effects and possible

predictors of pain due to malaria among out-patients suffering from acute

uncomplicated malaria in Ibadan, south-western, Nigeria.

3
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1.5.2. Specific Objectives: this survey was designed to:

1) Determine the prevalence of pain among out-patients suffering from acute.

uncomplicated malaria in Ibadan, Nigeria.
2) Determine the characteristics of malaria pain among respondents.

3) Determine socio-demographic and other factors associated with the presence of

malaria pain in these patients.

4) Determine possible predictors of the occurrence of pain in malaria patients

x
1.6. Relevance/Significance of this Study

Findings from this study will be of value to clinicians and other health care practitioners who
provide secondary level prevention services to malaria patients in knowing the dynamics of the pain

suffered by their patients.

It will also allow policy makers to further appreciate the implications of persisting malaria burden

such that more effective policies that directly or indirectly support the global effort to roll back

malaria will be enunciated, promulgated and enabled.

\

Also, the results of this study will contribute new knowledge to the large pool of what we already

know about malaria and may to a large extent revolutionalize current approaches to clinical

management of malaria especially, as it relates to pain.

1.7. Scope and Limitations of this Study

This study assessed only out-patients clinically diagnosed of acute uncomplicated malaria according
to the WHO standard 1n resource restricted areas as obtainable during the time of data collection. It
was a facility-based survey that excluded cases of complicated malaria, children below six (6) years

of age, pregnant women, sickle cell disease patients, persons with history of chronic pain and

anyone who did not present to hospital.
4
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Application of findings may be limited to patients in urban settings in the forest regions of Nigeria

and may not be generalized to the entire country or other settings.

1.8. Operational Definitions

A number of regular terms were used technically in this study. Here are their operational definitions

for interpreting the results.

* Fever: an axillary ternperature > 37.5°C.

<+ Malaria: an illness resulting from infection with plasmodium parasite

» Clinical Malaria: illness in a person who has an axillary temperature of 37.5°C or more, a 24-
hour history of fever and/or a thick blood filin report of more than 5000 P. falciparum parasites

per mm° of whole blood (WHO, 2006).

 Pain: the International Association for the Study of Pain (IASP) definition, as any unpleasant
sensory and emotional experience associated with actual or potential tissue damage, or
described in terms of such damage.

<+ Children: persons of chronological age below 12 years

»» Adult: persons with chronological age of 12 years and above.

<» Recurrence: [t is repeatedly re-occurring acute malaria disease in an individual over a
relatively short period of time that could be due to relapse, recrudescence or drug resistance.

<+ Relapse is defined as the reappearance of malaria originating from dormant liver schizonts and

this can be expected in 50% of patients who have P. vivax or P. ovale infection who did not
:

receive primaquine.

» Recrudescence is the reappearance of disease after a partially effective treatment,
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Chapter Two
REVIEW OF LITERATURE

2.0. Etymology and Conception of Malaria

The term *“malaria’ originated in Medieval Europe from the Italian words {malo (feminine, mala),
bad, + aria, air} coined in the mid-18" century to literally mean “bad air’; referring to an era when
the old miasmatic theory of disease held sway and the then mysterious and pervasive “Roman

Fever” was thought to be caused by inhaling bad air in the swamps and marshlands. (Stedman,

2001; Microsofi® Encarta, 2008; Kakkilaya, 2006; Martin-Rabada & Bouza, 2004)

This highly fatal infectious disease of humans was found to also affect birds, reptiles, monkeys,
chimpanzees and rodents long before its causative agent was identified to be a single-celled
protozoan parasite of the genus Plasmodium, transmitted by the bite of several genera of female
mosquitoes (including culex, aedes, mansonia, culiseta, theobaldia and anopheline) that uniquely

differ for each animal and geographic location. (Adarns, 2008; Wikipedia, 201 1)

Human malaria is a debilitating disease characterized by chills, shaking (rigors), vomiting, pains

\
and periodic bouts of intense fever that has plagued global communities from antiquity and

continues to pose a major public health threat in about 109 countries in the 21* century. (WHO

GMP, 2011; Adams, 2008; Park, 2009)

2.1.Malaria through the Ages: Historical Perspectives

Malaria i1s an ancient disease that has afflicted humans throughout history. Some experts claim it
has infected humans for over 50,000years. References to the unigue periodic fever and pains of
malaria abound throughout recorded history, beginning 2700BC in China to the early civilizations
in Rome, the Middle East and LEgypt. The Greek physician, Hippocrates, described malaria in his

writings in the 400°s BC and till date, outbreaks of malaria have often been associated with warfare,

migrations, and other societal disruptions. More soldiers are said to have been lost to malaria than

to bullets in the wars of the 20th century. (Adams, 2008; Kakkilaya, 2006)

6
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Malaria’s association with bodies of stagnant water has long been recognized, and civilizations as
early as the Etruscans (1st 1000BC) drained marshes a?d swamps in an effort to combat the disease.
The first effective malaria treatment emerged in 1638, when Spanish Jesuit missionaries brought
cinchona bark (the source of quinine) back to Europe from South America (the Andes in Peru).
Tonic water, which contains quinine, was developed in an attempt to make the drug more palatable.
But, the active ingredient, quinine, was not known until it was isolated in 1820 by French chemists
Pierre Joseph Pelletier and Joseph Bienaimé Caventou. In 1921-22, a fish called Gambusia affinis

or mosquitofish was released into water collections for its larvivorous habits and was found useful

in the control of mosquitoes in California. The less toxic chloroquine replaced quinine in the 20"

century until resistance emerged and artemisinin, discovered by the Chinese in the 1970s, is now

the recommended treatment for falciparum malaria. (Kl‘:kkilaya, 2006; Wikipedia, 2011)

However, the exact cause of malaria was not understood until the closing years of the 19th century.
In 1880 (November 6™), a French army surgeon, Charles Alphonse Laveran, working in a military
hospital in Constantine, Algeria identified the malaria parasite for the first time in the blood of a

patient and he was awarded the 1907 Nobel prize for physiology and medicine. (Wikipedia, 2011)

The malaria parasite was named plasmodium by Italian scientist Ettore Marchiafava and Angelo

Celli in 1885. Another I[talian, Dr. Giovanni Battista Grassi in 1898 isolated and showed
plasmodium could only be transmitted by female anopheline mosquito to man. Same year (1898),
Sir Ronald Ross, a Scottish physician, working in tI:e Presidency General Hospital in Calcutta,
India identified & isolated plasmodium [rom the midgut and salivary gland of Culex mosquitoes
feeding on infected birds, described the complete life cycle of the parasite in mosquitoes and

demonstrated that the parasite is transmitted from human to human by a vector, the female

Anopheles mosquito. Ross was awarded the 1902 Nobel Prize in physiology or imedicine, (Adams,

2008; Kakkilaya, 2006)

In 2002, the genome of Plasmodium falciparum and other malaria parasites was deciphered by an

international team of scientist that hope to use the information gained in designing more effective

7 }
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antimalarial drugs and vaccines. Scientists have also decoded the genome sequence of Anopheles

gambiae, one of the most common malaria mosquitoes. Insecticides that target specific proteins

produced by one or more genes in this mosquito’s genome may one day be used to control and

possibly eliminate mosquitoes from many areas. (Adams, 2008)

In 2011, Agnandji et al published the First Results of a Phase 3 Trial of RTS,S /ASOl Malaria
Vaccine in African Children. No malaria vaccine devélopment effort has ever gone that far and if

the early findings are sustained by the end of the trial in 2014, WHO promised to ensure its

deployment by 2015.

Today, malaria is seen, not just as an infectious disease associated with poverty but, as a cause and
consequence of poverty. It has been a major hindrance to socio-economic development of affected
regions such that the slow economic and demographic transition in sub-Sahara Africa has been

largely attributed to malaria. Moreso, that the pains due to malaria under study play a key role in the

disease burden. (Gallup & Sachs, 2000; Jimoh, Sofola, Petu, & Okorosobo, 2007, WHO GMP,

\
2011)

2.2.Epidemiology of Human Malaria

Malaria occurs worldwide but, it is endemic to a broad band of tropical and sub-tropical countries
around the equator, spanning all continents with the greatest burden afflicting the poorest of people
in the poorer nations thereby, defining under-development and poverty. Precise statistics remain a
challenge as many cases occur in rural areas where people do not have access to hospitals or the
ineans to afford healthcare and the health system is weakest. Hence, majority of cases are
undocumented making it difficult to estimate the exact impact of a disease that some expert

consider as one of the greatest scourge of the developing world. (Shiff, 2006; W HO, 2007)

2.2.1. Actiology of Malaria

Malaria in man is usually caused by four distinct species of the malaria parasite; Plasmodium vivax,
P _ovale, P. malariae and P. falciparum. P. Vivax has the widest global geographic distribution and
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ﬁ antimalarial drugs and vaccines. Scientists have also decoded the genome sequence of Anopheles,
gambiae, one of the most common malaria mosquitoes. Insecticides that target specific proteins

produced by one or more genes in this mosquito’s genome may one day be used to control and

possibly eliminate mosquitoes from many areas. (Adams, 2008)

in 2011, Agnand)i et al published the First Results of a Phase 3 Trial of RTS,S /ASO1 Malaria

' .
Vaccine in African Children. No malaria vaccine development effort has ever gone that far and if

the early findings are sustained by the end of the trial in 2014, WHO promised to ensure its

deployment by 2015.

Today, malaria is seen, not just as an infectious disease associated with poverty but, as a cause and
consequence of poverty. It has been a major hindrance to socio-economic development of affected
regions such that the slow economic and demographic transition in sub-Sahara Africa has been

largely attributed to malaria. Moreso, that the pains due to malaria under study play a key role in the

disease burden. (Gallup & Sachs, 2000; Jimoh, Sofola, Petu, & Okorosobo, 2007, WHO GMP,

x
2011)

2.2.Epidemiology of Human Malaria

Malaria occurs worldwide but, it is endemic to a broad band of tropical and sub-tropical countries
around the equator, spanning all continents with the greatest burden afflicting the poorest of people
in the poorer nations thereby, defining under-development and poverty. Precise statistics remain a
challenge as many cases occur in rural areas where people do not have access to hospttals or the
means to afford healthcare and the health system is weakest. Hence, majority of cases are
undocumented making it difficult to estimate the exact impact of a disease that some expert

consider as one of the greatest scourge of the developing world. (Shiff, 2006; WI10, 2007)

2.2.1. Actiology of Malaria

Malaria in man is usually caused by four distinct species of the malaria parasite: Plasmodium vivax,
P. ovale, P. malariae and P. falciparum. P. Vivax has the widest global geographic distribution and
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P. falciparum account for the most severe disease and almost all of the fatality resulting from

malaria. (Krause, 2008; WHO, 2006; Kumar & Clark, 2006)

Current evidence shows that about 11 species of plasmodium can infect man but, only 6 cause
significant disease and are of public health importance viz: P. falciparum, P. malariae, P. ovale, P.
semiovale, P. vivax and P. lmowlesi. P. knowlesi and P. semiovale primarily infect primates but,

have been documented to cause human disease mostly in south-east Asia. (Wikipedia, 2011)

0
In Nigeria, particularly Ibadan, this study location, P. falciparum was the cause of over 99.9% of

tested malaria cases in 2010. (WHO GMP, 2011: NPC, NMCP & ICIF Macro., 2010)

\
2.2.2. Transmission of Malaria

Except for the possibility of Chimpanzees in tropical Africa that may carry the infection with P.
malariae, man is the only known reservoir of human plasmodia (Park, 2009) and children are
epidemiologically more important reservoir than adult in that the parasite is more likely to achieve
differentiation into the sexual forms (gametocytes needed to infect mosquitoes) in children than m
adult. Besides, one person can harbour several species of the parasite at the same time. An on-going

illness does not prevent another infection. (Park, 2009; Wikipedia, 2011) The parasites are

ransmitted in the affected population via the following modes:

\

2.2.2.1. Vector Borne

An infective bite of certain species of the female anopheline mosquitoes is the major means by
which malaria parasite is transmitted in human populations. As long as mature, viable gametocytes
exist in infected circulating blood in sufficient density (212/mm’), malaria is communicable to
mosquitoes and back to humans This insect thrives in the warm-humid climate of the tropics
requiring an optimum temperature of 20-30°C (68-86°F) and a relative humidity > 60% to survive’
Anopheline mosquitoes require adequate rainfall to breed, exhibit a nocturnal feeding habit (dusk to

dawn, peaks at about 1:00am) and are not found at altitudes above 2000-2500 metres. (Park’ 2009)
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2.2.2.2. Direct Transmission

' ' Ir | ! Ivit
be accepted as blood donors until 3years afterwards. The parasites can keep th.e|r infective activity

\
up to 14 days in blood bottles stored at -4°C. (Park, 2009)

2.2.2.3. Congenital Transmission

Rarely, malaria has been proven to be congenitally transmitted from an infected mother to her

newborn and in-utero. Hence, malaria remains a significant cause of spontaneous abortion, intra-

uterine growth retardation (IUGR), still-birth and premature labour in endemic nations. (Park, 2009)

2.2.3. Malaria Distribution

Malaria affects persons of all ages but, children under 5 years and pregnant women (especially,

. ) Ny,
primigravida) are most susceptible, resulting in their vulnerability to the most severe form of the

disease and accounting for the highest mortality. (Park, 2009)

Males are more frequently exposed than females by occupation, lifestyle and cultural roles. Malaria

1s predominantly a rural disease closely related to agricultural practices, sleeping out of doors,

nomadism and refusal to accept personal protection measures (Park, 2009).

In endemic communities, malaria transmission is stable but, there usually exist varying levels of
herd immunity depending on the lcvel of stability and intensity (high or low) of transmission or the
degree of endemicity (Holo-. Ilyper-, Meso-, Hypo- endemic): Newborns have considerable
resistance to P falciparum in the first 3-5 months of life due to the high concentration of foetal

haemoglobin and persisting maternal lgG that suppresses P. falciparum development (Wikipedia,
2011; Park, 2009) Persons with gennotype AS or Glucose-6-Phosphate Dehydrogenase (G6PD)
enzyme deficiency or thalassemia have milder falciparum disease. Also, people without the Duffy”

antigen on their red cell surfaces (mostly Africans) are resistant to P. vivax infection. (Park, 2009)
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Housing play a critical role in malaria transmission as the disease is known to be acquired often
times from mosquito bites within houses. Poorly ventilated and ill-lighted rooms provide ideal

resting places for mosquitoes. (Park, 2009)

Suitable environmental conditions for the survival and breeding of mosquitoes are essential for the
prevalence of malaria in any community. The warm temperature (20-30 °C), high humidity (>60%),
adequate rainfall, abundance ol vegetation and breeding sites in the tropics and sub-tropics

including Ibadan, Nigeria account for the endemicity of malaria in these regions. (Park, 2009)

x
2.2.3.1.1. The Global Picture

The WHO World Malaria Report 2011 says there were 106 countries malaria endemic nations and

99 had on-going transmission that put about 3.3 billion people at risk in all continents.

There were 216 million cases of malaria in 2010 (range 149-274 million) resulting in 655, 000
deaths (range 537,000 — 907,000), 86% of those killed were children under five (5) years and 91%

of all malaria deaths occurred in WIIO African Region. (WHO GMP, 2011)

Globally, estimated malaria incidence dropped by 17% and mortality fell by 25% in 2010 as
compared to 2000. About 43 countries recorded decieases of more than 50% in the number of
malaria cases between 2000 and 2010. Another 8 countries recorded decreases of more than 25%.
Also, Europe (99%), America (55%), Western Pacific (42%) and African Region (33%) made the

largest percentage reductions in mortality in that order. (WHO GMP, 201 1)

More so, the malaria map is shrinking progressively. United Arab Emirate was out in 2007,

Morocco & Turkmenistan in 2010 and Armenia was certitted malaria free in 2011; making it four

(4) countries in 5 years. (WHO GMP, 2011)

Despite, Artemisinin monotherapy resistance persists in the Mekong Region while insecticide
resistance is expanding rapidly. Forty-five (45) countries around the world have identified

resistance to at least one of the four classes of insecticides used for malaria vector control and 27 ot

these are in sub-Saharan Africa.
11
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Still, funding pose the greatest challenge as an estimated $32billion is needed to achieve zero

malaria death by 2015 according to Alrican Leaders Malaria Alliance (ALMA) & the UN (2012).

2.2.3.2. The Sub-Sahara Aflrica Outlook |

The WHO African Region accounted for 81% of global malaria cases and 91% of malaria deaths in

2010. Six countries in this region (Nigeria, the Democratic Republic of Congo, Burkina Faso,
Mozambique, Cote d'Ivoire and Mali) accounted for 60% (390,000) of all malaria deaths in 2010. In

addition, Sub-Saharan Africa account for 27 of all 45 countries globally with resistance to

insecticides used for malaria vector control. (WHO GMP, 2011)

However, this region achieved about 33% reduction in malaria mortality between 2000 and 2010.
The number of long-lasting insecticidal nets (LLINs) delivered to malaria-endemic countries in sub-

Saharan Africa increased from 88.5 million in 2009 to}145 million in 2010 (63.8%) such that, from

2008-2010, 290 million insecticide treated bednets (ITNs) were delivered to the region. An
estimated 50% of households in sub-Saharan Africa now have at least one bed net and 96% of
persons with access used it. Diagnostic testing rate in the public sector in the WHO African Region

rose from 20% in 2005 to 45% in 2010 and no Artemisin resistance is reported yet in this region.

(WHO GMP, 2011)

Malaria is said to contribute_much to the cycle of poverty and limit economic development in

Africa where, an estimated $12 million is directly lost per annum and considerably more is lost in

economic growth.(Gallup & Sachs, 2000)

2.2.3.3. The Nigeria Situation

Almost all of Nigeria’s over 158 nillion people live in malaria high transmission areas (i.e. =21 case
of malaria / 1000 population) and transmission intensity is distributed un-evenly from the coastal
mangrove swamps through the Rain forest belt to the savannahs (Guinea, Sudan, Sahel) and along

the Niger and Benue river courses and tributaries. (WHO GMP, 2011)
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The vectors of malaria seen in Nigeria include several species of the anopheline mosquitoes such as

Anopheles gambiae, A. arabiensis, A. funestus, A. Moucheti, A. melas, and A. nili. The causative

agent 1s P. falciparum in over 99.9% of cases but, P. vivax and other infection do occur, very rarely.

(WHO GMP, 2011)

Nigeria shares about a quarter of the sub-Sahara Africa malaria burden. 44% (290,000) of all global

malaria deaths in 2010 occurred in Nigeria and Congo DR. The 2010 Nigeria Malaria Indicator
\

Survey (NMIS) reported that 42% of children aged 6-59months had malaria by microscopy test;

and that the prevalence increases with age (about 28% in the 6-8 months old to 49% in the 48-59

months olds). (NPC, NMCP & ICF Macro., 2010; WHO GMP, 2011)

Overall, malaria prevalence in children ranges {rom 28% in South East zone to 56% in North West
zone such that it accounts for over 60% outpatient visits to health facilities, 30% childhood death,
25% 1nfant death and 11% maternal death; making it the number one Kkiller of children under Syears

(2009) and consistently ranking among the three most common cause of death for all ages. (NMCP,

Nigeria, 2012: NPC, NMCP & ICF Macro., 2010; NPC & ICF Macro., 2009; WHO GMP, 2011)
%

Current national control strategy focuses on integrated vector control and prompt case management
with Artemnisin-based Combination therapy. Over 46.8million LLINs have been delivered to
Nigeria and distributed in 30 states (this is the largest to any country in the world). Almost 30% of
Under-5 year children slept under an I'TN the night before the 2010 NMIS survey (A five-fold
increase since 2008). Ownership of I'TNs is higher than the proportion of children using them and
only 13% of pregnant women received two or more doses of the very-important Intermittent

Preventive Treatment (IPT) with Sulphadoxine-Pyrimethamine (FFansidar) during pregnancy. (WHO

GMP, 2011; NMCP, Nigeria, 2012)

Y

In Nigeria, the economic losses duc to malaria annually i1s estimated to be about by 132 billion
Naira in form of treatiment costs, prevention, loss of man-hours, etc that can be attributed to the pain

and fever due to the disease. (NMCP, Nigeria, 2012)
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2.3. Malaria Pathogenesis and Pathology (The Malaria Life Cycle):

The production of disease by Plasmodium spp. i1s complex and not fully understood. The
pathogenesis of malaria is tightly knitted with the life cycle of the plasmodium parasite in man; and’
current knowledge of the pathologic processes involved is very far from being complete especially,

as it pertains to the exact mechanism of the pain seen (McAdam & Sharpe, 2005; Gilles, 2002;

Martin-Rabada & Bouza, 2004).

Typically, human infection begins with the inoculation of sporozoites into the inter-vascular skin
matrix by infected female anopheles mosquitoes. The sporozoites (now referred to as the skin stage
of the parasite) transverses several epithelial cells and undergo iinmunologic changes in the skin for
about 5-8 minutes to evade recognition and engulfment as well as suppress immune response before

entry into the circulation such that an on-going infection does not prevent a new infection

(Guilbride, Guilbride, & Gawlinski, 2012).

Within 30-minutes, most of the inoculated sporozoites will have reached the liver where they
invade hepalocytes and undergo multiplication for about a week (8-30 days) to release several
thousands of merozoites into the circulation. Each sporozoite transverses several hepatic cells

before replicating in one and ruptures it to release merozoites. In about one hour after an infective

'
|

mosquito bite, no sporozoites will be found in the peripheral circulation. (Guilbride, Guilbride, &

Gawlinski, 2012; Wikipedia, 2011; Gilles, 2002)

Merozoites released from the exo-erythrocytic (hepatic) stage escape {rom the liver undetected after
being wrapped in the cell membrane of the hepatocytes. They invade erythrocytes, where they grow
(trophozoites) and divide (schizonts) 1o release more merozoites, in the erythrocytic cycle. P. vivax
selectively infects reticulocytes but, P. falciparum infect all stages of red cells. (McAdam &

Sharpe, 2005; Miller, Good, & Milon, 1994; Park, 2009)
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Some P.vivax and P.ovale sporozoites do not immediately develop into the erythrocytic stage
merozoites but, instead producc hypnozoites that remain dormant in the liver cells for several

months, up to 3years. These hypnozoites later reactivate, produce merozoites and cause a relapse.

They also account for the long incubation periods of these species. (Wikipedia, 2011)

The liver stages are not responsible Jor any disease. The pathological changes in malaria are related
to the development of asexual parasites in the blood. The pathogenic processes occur during
repeated cycles ol developmental stages of the parasites in erythrocytes. During this stage,

cytokines are rcleased by immunocompetent cells in a highly regulated fashion and periodic

amplification of parasite populaticn occurs that may enhance the probability of differentiation into
gametocytes (the stage infectious to mosquitoes) in the peripheral vascular beds. All these factors
synchronize to yield impaired microcirculation that may explain the generalized muscular aches

from hypoxia and the haemolytic anaemia trom red cell use-up and lysis. (Miller, Good, & Milon,

1994; Gilles, 2002; McAdam & Sharpe, 2005)

'

In P. falciparum infections, the multilaceted nature of the interaction between the erythrocyte, the
host inimune system and the parasite 1s central to the pathogenesis of severe malaria and results in
mechanical and rheological changes to the inlected erythrocyte. P. falciparum has a special ability
to cause cytoadherence to venous endothelium of parasitized erythrocytes with maturing parasites
until they are released to invade other erythrocytes. These modifications lead to knob protrusions,
cytoadherence and rosette formation ol infected red cells that account for their sequestration and

other haemorrhagic complications seen. The release of malaria antigens, pigment and toxins (being

implicated as haemozoin, a brownish-green pigment and bye-product of haemoglobin used up by
t

the parasites) give rise to a cascade of pathological events. Cytokines (especially, TNF-a, IL-6 and

IL-1) released during the erythrocytic stage account for the fever, chills and possibly some of the

pains and other symptomatology seen in the disease by regulating immune-competent cells to

secrete other chemical mediators like Interferon-y (II'N-y). (Gilles, 2002; Guilbride, Guilbride, &

Gawlinski, 2012; Miller, Good, & Milon, 1994)
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2.4.Clinical Features of Malaria: Symptomatology

Malaria must be suspected in any febrile patient who has been in an endemic area in the previous

three years. Before the onset of fever, non-specific symptoms such as malaise, headache, myalgia,

fatigue, abdominal discomfort, dry cough, nausea, vomiting and diarrhea can occur, misleading the

diagnosis. (Kumar & Clark, 2006; Adams, 2008)

Fever, the hallmark of malaria, usually develops 2 weeks after the infective bite, and in 95% of
cases within the first 6 weeks and occasionally may follow the classic paroxysmal patterns: quartan
pattern (peaks on days 1, 4, 7, etc.) — characteristic of P. malariae; or the tertian pattern of fever
(peaks on day 1, 3, 5, etc.) — characteristic of all other species. The absence of a typical fever

pattern does not exclude a diagnosis of malaria. (Adams, 2008; Gilles, 2002)

Physical examination of a malaria patient may reveal signs like tachycardia, splenomegaly, liver
enjargement and jaundice. Malaria does not cause lymph node enlargement. In uncomplicated

malaria, discrete hemolytic anemia, leukopenia and thrombocytopenia and other minor

abnormatittes of routine laboratory tests are usual. (Kumar & Clark, 2006; Krause, 2008,;
Wikipedia, 2011) ‘

However, complications do-occur as a result of malaria infection. Usually, persons infected with
Plasmodium spp. other'than P. falciparium rarely die of the infection in the developed world. The

fatalities caused by 'benign' malaria are usually related to severe chronic anemia or rupture of an

enlarged spleen. Patients infected with . malariae may develop nephrotic syndrome. On the other
hand, P. falciparum infection muist always be considered a life-threatening condition. This makes
the definition of severe or complicated malaria controversial. On practical grounds, in developed
countries where malaria is not endemic, the practice is to treat every patient who has P. falciparum

malaria as an inpatient. Intravenous treatment is prescribed if the patient is seriously ill, regardless

of strict fulfillment of the WHO delinition of severe 'malaria. (World IHealth Organization, 2006;

Kumar & Clark, 2006)
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An important complication of acute falciparum malaria is central nervous system (CNS)

involvement (cerebral malaria). Cerebral malaria is defined strictly as unrousable coma In a

diagnosed malaria patient. Less severe neurologic manifestations are common, and high fever alone
can cause confusion and delirium and, in children, seizures. In cerebral malaria, focal signs are
uncommon and physical examination shows symmetric encephalopathy. Cerebrospinal fluid (CSF)
is usually unrevealing. Untreated cerebral malaria is uniformly fatal. If adequately treated, the

mortality ranges from 15 to 25%. There are persistent neurologic sequelae in 10% of children and

3% of adults. (Kumar & Clark, 2006; Krause, 2008)

A rare complication called postmalaria neurologic syndrome has been defined in patients recently
recovered from P. falciparum malaria who have negative blood films at the time of onset of
neurological or neuropsychiatric symptoms. Clinical manifestations emerge a few days or weeks
after recovery from malaria and can be confused with mefloquine neurotoxicity. Non-neurologic

complications of malaria include renal failure, heart failure, acute pulmonary edema, adult
respiratory distress syndrome, shock, coagulation disorders, severe anemia, hypoglycemia,
metabolic acidosis, drug-related toxicity, malaria relapses and malarial hyper-reactive syndrome.

Tropical splenomegaly or hyper-reactive malarial syndrome is occasionally seen in countries where

malaria is endemic. It is defined as the presence of an enlarged spleen (often massive), raised IgM
levels and high levels of antiplasmodium antibodies in patients who have negative smears for

Plasmodium spp. and for whom no other cause of splenomegaly can be elicited. (McAdam &

Sharpe, 2005; Wikipedia, 201 1; Gitles, 2002)

FFrequent recurrence is one complication of malaria that is escalating the burden of the disease and
it could due to relapse, recrudescence or drug resistance. Relapse 1s defined as the reappearance of

malaria originating from dormant liver schizonts, whereas recrudescence is the reappearance of
disease after a partially eftective treatment. Relapses can be expected in 50% of patients who have

P vivax or P. ovale infection who do not receive primaquine. (Wikipedia, 2011)
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2.4.1. Pain: what it is?

Pain is an unpleasant sensation that can be deflined only in the terms of what the person
experiencing it says it is. Dickinson (1988) states “Pain is a subjective sensation and therefore pain

is what the individual says it is and not what others think it should be”. (Dickinson, 1998)

The most popular definition is that given by the International Association for the Study of Pain
(IASP). IASP defined pain as “an unpleasant sensory and emotional experience that is primarily

associated with actual or potential tissue damage or described in terms of sugch damage, or both.”

(American Medical Association, 2010; Chapman & Syrjala, 2001)

Those definitions recognize pain as a perception and not necessarily a sensation. In that light, pain
may or may not correlate with an identifiable source of injury. Another important implication of
this is that: It i1s almost always bes! to believe that the patient is experiencing what is being reported.
Because there is no objective indicator for pain, experts agree that the best clinical approach in most
circumstances is to assume that the patient is reporting a true experience, even in the absence of a

clear explanation. The risk that rare cases ol malingering or factitious disorder may lead the

credulous physician to initial error is more than balanced by the benefits associated with a stance of

compassionate acceptance and concern. (Chapman, 2001; American Medical Association, 2010)

One influential model described pain in terms of three hierarchical levels: a sensory-discriminative

component (e.g., location, intensity, quality), a motivational-affective component (e.g., depression,

anxiety), and a. cognitive-evaluative component (e.g., thoughts concerning the cause and

significance of the pain). In all cases, the reality that pain is a perception indicates the potential for

profound influence of psychological and emotional factors, cognitions, and varied extemal events.

(American Medical Association, 2010)

.

2.4.1.1. Pathophysiology ol I’ain

The activity in the body’s “nociceptive” system, which senses noxious stimuli and generates a

physiological and behavioral response, can be initiated by injury and sustained by neuroplastic
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changes even after healing. I’s important to note that activity in this system can occur in the
absence of any discrete injury but in association with a recognizable disease (as may be ascribed to

'g
pain seen in infectious diseases such as malaria). (American Medical Association, 2010; Coda &

Bonica, 2001)

Significant strides have been made in understanding the neurophysiology and neurochemistry of the
systems that transmit and modulale information about noxious events. Also, much is known about

acute inflammation, which commonly drives these neural processes. In contrast, relatively little is

known aboult the exacl pathophysiology underlying most pain syndromes especially, that seen in

infectious diseases like malaria. Nonetheless, experts agree that clinical characteristics can be used
to broadly divide pain syndromes into nociceptive, ncuropathic, psychogenic, mixed, or

idiopathic pain. (American Medical Association, 201 0; Wikipedia, 201 1; Turk & Okifuji, 2001)

2.4.1.1.1 Nociceptive Pain Mechanisms: Clinically, pain can be labelled “‘nociceptive” if the

pain is due to ongoing activation of the nociceptive system by tissue injury. Tissue injury activates

primary afferent neurons called nociceptors, which are small diameter afferent neurons (with A-
delta and C-fibers) that respond to noxious stunuli and are found in skin, muscle, joints, and some
visceral tissues. These fibers have specific receptors that may be responsible for noxious me-

chanical, chemical or thermal stimuli. Presumably, nociceptive processes linked to noxious events
involving somatic or visceral structures begin with activation of these specific receptors, which
leads to transduction, the process by which exposure to a sufficient’ stimulus produces

depolarization of the peripheral nerve. (American Medical Association, 2010; Wikipedia, 2011)

Depolarization of the primary atferent involves a complex neurochemistry, in which substances

produced by tissues, inflammatory cells and the neuron itselfl influence transduction. The role of
prostaglandins, bradykinin, protons, nerve growth factor, and other compounds provide
opportunities for the development of new analgesic drugs. Once depolarization occurs, transmission
of information proceeds proximally along the axon to the spinal cord and then on to higher centers.

Complex systems that modulate this input occur at all levels of the neuraxis and are best
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idiopathic pain. (American Medical Association, 20Id; Wikipedia, 2011; Turk & Okifuji, 2001)

2.4.1.1.1 Nociceptive Pain Mechanisms: Clinically, pain can be labelled “nociceptive” if the
pain is due to ongoing activation ol the nociceptive system by tissue injury. Tissue injury activates
primary atferent neurons called nociceptors, which are small ditameter afferent neurons (with A-
delta and C-fibers) that respond to noxious stimuli and are found in skin, muscle, joints, and some
visceral tissues. These fibers have specific receptors that may be responsible for noxious me-
chanical, chemical or thermal stimuh. Presumably, nociceptive processes linked to noxious events
involving somatic or visceral structures begin with activation of these specific receptors, which
leads to transduction, the process by which exposure to a sufficient’ stimulus produces

depolarization of the peripheral nerve. (American Medical Association, 2010; Wikipedia, 2011)

Depolarization of the primary alferent involves a complex neurochemistry, in which substances

produced by tissues, inflammatory cells and the neuron itself influence transduction. The role of

prostaglandins, bradykinin, protons, nerve growth factor, and other compounds provide

opportunities for the development of new analgesic drugs. Once depolarization occurs, transmission

of information proceeds proximally along the axon to the spinal cord and then on to higher centers.

Complex systems that modulalc this input occur at all levels of the neuraxis and are best
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characterized in the spinal cord. ‘I'he neuroanatomy, neurophysiology and neurochemistry of these

processes are very complex (Chapman, 2001; American Medical Association, 2010; Wikipedia,

2011). Figure 2.1 gives a pictorial view of how pain signals flows through the neural system.

i

" .ﬂ l!r Tl}. .ifl 31' . - 4
Aacending | -

' ' ; A¥ 'ric 1edical Association, 2010
Figure 2.1. Neural Pathway for Nociceptive Paun @ (American Medical Assoc s )

2.4.1.1.2. Neuropathic Pain Mechanisms: Neuropathic pain refers to pain syndromes inferred
to result from direct injury or dyslunction of the peripheral or central nervous system. These
changes may be caused by injury 10 either neural or non-neural tissues. Although neuropathic pail?
may be strongly influenced by ongoing tissue injury, or other stimuli that activate the sensory
system, there is an assumption that (he fundamental mechanisms sustaining the pain have become

independent of any ongoing tissue injury. (Chapman, 2001, American Medical Association, 2010;

Turk & Okifuji, 2001)

Injury to a peripheral nerve axon can result in abnormal nerve morphology. The damaged axon may
grow multiple nerve sprouts, some of which form neuromas. These nerve sprouts, including those
forming neuromas, can generate spontaneous activity, which peaks in intensity several weeks after
injury. These areas of increased sensitivity are associated with a change in sodium receptor

concentration, and other molecular processes, and also can occur at sites of demyelination or nerve
20
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fibre injury not associated with the severing of axons.‘Aﬂer a period of time, atypical connections

may develop between nerve sprouts or demyelinated axons in the region of the nerve damage,

permitting ‘“‘cross-talk” between somatic or sympathetic efferent nerves and nociceptors. (American

Medical Association, 2010)

Neuropathic pain syndromes mecchanisms are least likely to explain the acute pain due to an
infectious disease like malaria but, may be associated with referred pain, allodynia (pain induced by
non-noxious stimuli, e.g light 1ouch), hyperalgesia (increased response to a noxious stimuli), or
hyperpathta (exaggerated pain respenses following a stunulus, often with after sensation and intense

emotional reaction). (American Mecdical Association, 2010)
|

2.4.1.1.3. Psychological and “Idiopathic” Pain Mechanisms: Pain 1s a complex aversive
experience norimally associated with tissue trauma, inflammation, or a disease process. Because it 1S

subjective and personal, pain s inherently psychological in nature. Increasing evidence supports the
existence ol an exceedingly complex relationship between the psyche and pain perception. To this
end, not much has been elucidated by empirical science. However, clinical evidence shows that in
some patients, the experience ef persistent pain appears to induce disturbances in mood (reaclivé
depression or anxiety), impaired coping (often with catastrophization), and other processes, which
In turn, appear to worsen pain dnd pain-related distress. Other patients have premorbid or comorbid
psychosocial concerns or psycliiatric disorders that are ibest understood as evolving in parallel to the

pain. These disturbances also can contribute to the pain experience and driver pain-related distress.

(Chapman & Turner, Psychological Aspects of Pain, 2001; American Medical Association, 2010;

Wikipedia, 201 1)

Classical lines of thinking in ncurophysiology, particularly the energy metaphor and Cartesian
dualism, are conceptually incompatible with much of the work in current psychology with regards
to pain. This cemplexity highlights the imporlance of psychosocial and psychiatric evaluation as a

fundamental aspect of pain assessment. (Chapman & Turner, Psychological Aspects of Pain, 2001)

I
)
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24.1.2. Pain Measurecment

Pain 1s a multidimensional experience. Healthcare professionals have high tendency to

underestimate its severity in an attempt to quantify it using unidimensional tools whereas, pain is

whatever the experiencing person says it is, existing whenever he says it does. (Chapman & Syrjala,

2001; American Medical Association, 2010) |

Pain 1s inherently subjective and a person’s sell-report is the most reliable measure and gold
standard of assessment. Ideally, the description of the pain should characterize its temporal
relations, intensity, location, quality and factors that exacerbate or relieve it. Factors that either
exacerbale or relieve pain can suggest an underlying cause that can contribute to diagnosis.
Clinically, history and physical examination are the cornerstones of diagnosis for the patient with
acute or chronic pain. In cliciting the history of the pain and in examining the painful part, it is
essential to obtain a detailed description of the onset, location and distribution of the pain, quality of
the pain, severity or intensity of the pain, and periodicity and duration of the pain and the affective
concomilants of pain. The distinction between acute and persistent (Chronic) pain is particularly
relevant. Acute pam characteristically is of recent onset and is anticipated to have a relatively short
duration of no more than days or weeks. Pain is usually considered persistent tf it continues more
than 3 to 6 months or if it ineets one of the following criteria: 1) persisting for at least one month
beyond the usual course of an acule illness or the time required for an injury to heal, 2) associated
with a chronic pathologic process, or 3) recurring at relatively short intervals (days, weeks, or

several months). By these definitions, malaria pain is acute as it resolves with treatment. (Loeser,

200]1; American Medical Association, 2010) ‘

In measuring pain, the most intriguing aspect is how (o assess the intensity of pain in quantifiable
terms, as a way of estimating its severity. LEfforts towards making this process as objective as
possible resulted in the development of several pain measurement guidelines and istruments by as

many experts, disciplines and institutions as are involved in the study of pain over the years.

Though, the instruments are structurally different yet, they are all similar 1n concept and
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application. Broadly, self-reported pain measuring tools can be divided into two: the singe
dimensional tools based on indivicdual categorical or pictorial scales and the multi-dimensional
instruments that comprehensively incorporate one or more unidimensional scales with other
validated questions that assess other characteristics of the pain in one evaluation tool. (Chapman &

Syrjala, 2001; Loeser, 2001)

The Commonly used unidimensional scales include the Verbal Rating Scale (VRS), the Numeric

Rating Scale (NRS), a Visual Analogue Scale (VAS), and the Pictorial Scale (e.g. the Wong

Baker Faces Scale). These category scales consist of numbers, verbal or visual descriptors that
offer patients a simple method for reporting the private intensity of pain. These scales require only
the choice of the best word or picture or the most appropriate number from the patient. The choice
of pain scale depends on the patient’s age, ability to communicate, or other specific circumstances.
While the VRS is the simplest mcasure, other scales can provide additional information. In clinical
setting, the NRS i1s simple to use and is one of the most common approaches for quantifying pain.
Patients indicate their pain intensity on a scale of 0 to 10, with 0 indicating no pain and 10 the worst
pain imaginable. In research setting, this scale is more sensitive to treatment-induced changes than
the VRS. The VAS is conceptually similar to an NRS. It consists of a 10-cim line drawn to scale,
with one end labelled “no pain” und the other end la‘belled “worst pain 1maginable.” The patient
marks the line at the point that best describes the pain intensity. The length of the line to the
patient’s mark is measured and recorded in millimetres. The main theoretical advantage of the VAS
is (hat it does not limit pain to 10 discrete levels of intensity, permitting a more detailed rating of
pain. The Faces pain scale presents pictures of 6 to 8 different facial expressions depicting a range

of emotions. This scale is useful in young children, in patients who have nuld to moderate cognitive

impairment, or patients with other language barriers. (Wikipedia, 2011; American Medical

Association, 2010; Chapman & Syrjala, 2001)

On the other hand, multidimensional pain assessment tools have been developed to quantitate the

characteristics of pain and its effect on mood and function. They take longer to administer unlike

23

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



-

the unidimensional scales and some patients who are cognitively impaired or poorly educated may

find them difficult to complete. ‘They are generally used in pain research, but can be adapted for

clinical use, if appropriate and valuable. The most popular of these instruments is the McGill Pain
!

Questionnaire (MPQ), a validated clinical tool that assesses pain in 3 dimensions (sensory,
affective, and evaluative) based on 20 sets of words that patients select to describe their pain. It is
one of the more extensively tested multidimensional scales available. The Brief Pain Inventory

(BI’1) is another well validated paim measurement tool with demonstrated reliability and validity in

¢c

patients with cancer, AIDS, and arthritis. It includes 4 pain intensity scales (‘‘right now”, “on
", . _ : o . . . :
average”, “al its worst”, and “at its least”), as well as 7 scales assessing the impact of pain on

general aclivity, mood, ability to walk, work, relationships, sleep, and enjoyment of life. The BPI is

widely used in pain rescarch. (Chapman & Syrjala, 2001; Cleeland, 1991; Dickinson, 1998;

American Medical Association, 2010) \

Other instruments have been cre:ated in recent years to assess persistent pain and provide a means to
track potentially large numbers of patients in terms of key functional domains. Examples include
the Memory Pain Assessment Card that scales pain, pain reliet, and mood on VASs and adds a set
of adjectives reflecting pain intensity, the Nenropathic Pain Scale (a neuropathic pain specific
scale used in research setting), the T'reatment Outcomes of Pain Survey (TOPS), which is a pain'-

enhanced version of the health-rclated quality of life (HRQoL) instrument, known as the Medical

Outcomes Study Short Form 36 (MQOS SF-36 or SF-36). The SF-36 is a useful research tool to

determine group change, but lacks the sensitivityy to determine individual patient changes.

(Chapman & Syrjala, 2001)

More examples include the Pain Perception Profile that uses cross-modality matching. 1t (a)
measures sensation threshold; (b) uses magnitude estimation procedures to judge induced pain; (c)
measures pain on intensity, reaction, and sensation dimensions via psychophysical scaling of verbal

pain descriptors; and (d) allows the user to administer the three dimensions of psychophysically

scaled verbal descriptors in a diary format for repeated assessment over tilme. Compared with the
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the unidimensional scales and some patients who are cognitively impaired or poorly educated may
find them difficult to complete. They are generally used in pain research, but can be adapted for

clinical use, 1if appropriate and valuable. The most popular of these instruments is the McGill Pain
)

Qucestionnaire (MPQ), a validated clinical tool that assesses pain in 3 dimensions (sensory,

affective, and evaluative) based on 20 sets of words that patients select to describe their pain. It is

one of the more extensively tested multidimensional scales available. The Brief Pain Inventory

(BPPI) 1s another well validated pain measurement tool with demonstrated reliability and validity in

(%4

patients with cancer, AIDS, and arthritis. It includes 4 pain intensity scales (‘“‘right now”, “on
? (48 . . g " ;
average”, “al 1ls worst”, and “al its least™), as well as 7 scales assessing the impact of pain on

general activity, mood, ability to walk, work, relationships, sleep, and enjoyment of life. The BPI is

widely used in pain rescarch. (Chapman & Syrjala, 2001; Cleeland, 1991; Dickinson, 1998;

American Medical Association, 2010) \

Other instruments have been created in recent years to assess persistent pain and provide a means (0
track potentially large numbers of patients in terms of key functional domains. Examples include
the Memory Pain Assessment Card that scales pain, pain relief, and mood on VASs and adds a set
of adjectives reflecting pain intensity, the Neuropathic Pain Scale (a neuropathic pain specific
scale used in research setting), the T'reatment OQutcomes of Pain Survey (TOPS), which is a pain;
enhanced version of the health-ielated quality of life (HRQoL) instrument, known as the Medical

Outcomes Study Short Form 36 (MOS SF-36 or SF-36). The SF-36 is a useful research tool to

determine group change, but lacks the sensitivity, to determine individual patient changes.

(Chapman & Syrjala, 2001)

More examples include the Pain Perception Profile that uses cross-modality matching. It (a)
measures sensation threshold; (b) uses magnitude estimation procedures to judge induced pain; (c)
measures pain on intensity, reaction, and sensation dimensions via psychophysical scaling of verbal

pain descriptors; and (d) allows the user to administer the three dumensions of psychophysically

scaled verbal descriptors in a diary format for repeated assessment over time. Compared with the
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MPQ, cross-modality matching is shorter and less demanding once the psychophysical scaling 1S

complete. The West Haven-Y:le Multidimensional Pain Inventory provides an alternative to the

MPQ. By design, it is shorter and more classical in its psychometric approach to multidimensional
scaling than the MPQ. The 56-item inventory comprises three parts: (a) five general dimensions of
the experience of pain and suffering, interference with normal family and work functioning, and
social support; (b) patients' pcrceptions of the responses of others to displays of pain and suffering;
and (c) frequency of engagement 1n common daily activities. The instrument is linked to cognitive-

behavioral theory and assesses constructs beyond subjective distress, including effect of the pain

problem on general functioning. As such, it represents a broader approach to scaling than the MPQ.
The Multidimensional Pain Inventory has found wide use with diverse pain syndromes, and various

studies have replicaled the scale structures. (American Medical Association, 2010; Chapman &

Syrjala, 2001)

However, the measuremecnt of pain remains a Kknotty problem that i1s receiving considerable

attention. T here has been substantial progress in the development of theory and technology that can

be deployed in the study ol the mechanism of pain in infectious diseases like malaria. (Chapman &

Syrjala, 2001)

2.4.2. Pain as seen in Malaria

The only study that spectfically looked at malaria pain {rom the literature reviewed was that
reported by Zaki (2010). [t was a retrospective study of 227 cases of children (aged one month to
| 2years) who had malaria in India and were on admission in the paediatrics general wards and
intensive care unit between January to December 2009. In his report, abdominal pain was a frequent
complaint in about 33.5% (76) ol the children, 38 (50%) of whom had P. falciparum, 36(46.2%)
had P. vivax and 2 had mixed inlection. 52(66.7%) ofithe children with abdominal pain were over
Syears and none was less than 2ycars of age. The abdominal pain was mild, continous and dull in 52
(66.7%) patients, of whom 46 had pain in the periumbilical region whereas in the remaining it was

poorly localised. On examination, the abdomen was nontender without guarding or rigidity. Bowel
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sounds were normal. All investigations in the 52 patients were normal and the pain disappeared
within 48 hours of starting antimalarial treatment. Abdominal pain in these patients could be due to
ischaemic changes in the intestinc secondary to microvascular changes due to sequestered red blood
cells' (Zaki, 2010; Song, O, Kim, Moon, Kim, & Yoom, 2003; Dass, Barman, Duwarah, & Deka,

2010; Krause, 2008)

Obviously, malaria pain is sparingly studied or reported despite its being a very common feature of

the disease affecting millions globully, every year.

2.5.Diagnosis of Malaria

Climically, malaria is a differential diagnosis of anyone who presents with a febrile illness in, or
having recently left, a malarious area. [Falciparum malaria is unlikely to present more than 3 months

after exposure, even il the patient has not been taking prophylaxis, but vivax malaria may cause

symptoms for the first time up to a year after leaving a malarious area. (Kumar & Clark, 2006; Park,

2009; WHO, 2006)

Definitive diagnosis of malaria is based on laboratory findings. The gold standard is diagnosis made
by identifying parasites on a Gicmsa-stained thick or thin blood film showing the signet-ring
merozoites or trophozoites or halter-shaped gametocytes or round-oval schizonts or haemozoin
crystals (thick films are more chificult to interpret, and it may be difficult to speciate the parasite,

but they have a higher yield). At least three films shduld be examined before malaria is declared

unhkely. (Kumar & Clark, 2006; WHO, 2006)

An alternative microscopic mecthod is quantitative buffy coat analysis (QBC), in which thé
centrifuged buffy coat is stained with a fluorochrome which 'lights up' malarial parasites. A number
of antigen-detection methods for identifying malarial proteins and enzymes have been developed.
Some of these are available in card or dipstick form, and are potentially suitable for use in resource-

poor seltings. The P. Falciparum specific Rapid diagnostic test (RDT) based on ELISA, with
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within 48 hours of starting antimalarjal treatment. Abdominal pain in these patients could be due to
ischaemic changes i | i -
ischa ges In the intestine secondary to microvascular changes due to sequestered red blood

cells. (Zaki, 2010; Song, O, Kim, Moon, Kim, & Yoom, 2003; Dass, Barman, Duwarah, & Deka,
2010; Krause, 2008)

Obviously, malaria pain is sparingly studied or reported despite its being a very common feature of

the disease alfecting millions globally, every year.

2.5.D1agnosis of Malaria

Clinically, malaria 1s a differential diagnosis of anyone who presents with a febrile illness in, or
having recently lefi, a malarious area. Falciparum malaria is unlikely to present more than 3 months
afier exposure, even if the patient has not been taking prophylaxis, but vivax malaria may cause

symptoms for the first time up to a year after leaving a malarious area. (Kumar & Clark, 2006; Park,

2009; WHO, 2006)

Definitive diagnosis of malaria is based on laboratory findings. The gold standard is diagnosis made
by identifying parasites on a Gicmsa-stained thick or thin blood film showing the signet-ring
merozoites or trophozoites or halter-shaped gametocytes or round-oval schizonts or haemozoin
crystals (thick films are mor¢ difficult to interpret, and i1t may be difficult to speciate the parasite,

but they have a higher yicld). At least three films should be examined before malaria is declared

unlikely. (Kumar & Clark, 2006; WHO, 2006)

An alternative microscopic method is quantitative buffy coat analysis (QBC), in which the
centrifuged buify coat is stained with a fluorochrome which 'lights up' malarial parasites. A number
of antigen-detection methods for :dentifying malarial proteins and enzymes have been developed.
Some of these are available in card or dipstick form, and are potentially suitable for use in resource-

poor settings. The P. [alciparum specitic Rapid diagnostic test (RDT) based on ELISA, with
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sensitivity as high as 76% ; ' : . . : .
Y & °, 1S being popularized, disseminated and encouraged in resource-restricted

zones. Serological tests are of no djagnostic valye (Kumar & Clark, 2006; WHO, 2006).

[Jlowever, parasitaemia i : ! ,
o} demia 1S common in endemic areas, and the presence of parasites does not

necessarily me 1a ' ' igati
sarily an that malaria is the cause of the patient's symptoms. Further investigations,

Including a lumbar puncture, may be needed to exclude bacterial infection. (Park, 2009; WHO,

'

2006; Kumar & Clark, 2006)

2.6.Malaria Control Efforts in Brief

The age-long ellort 1o roll back malaria is now more than ever being scaled-up amidst alleged
funding shortages. The most current strategy is T3 (Test, Treat, Track), launched by the World
Health Organization during the commemoration of the World Malaria Day 2012 on April 25" to
scale up the three tfundamental pillars of existing global strategy to fight malaria. This is in tandem

with the case management component of the more comprehensive on-going policies of the National

Malaria Control Programme (NMCIP) of Nigenia. (WHO GMP, 2012)

2.6.1. Test: Lvery suspected malaria case should be confirmed by microscopy or RDT prior to

treatiment. Treatment based on clinical suspicion alone iIs no longer recommended. (WHO GMP,
2012)

2 6.2. Treat: After diagnostic confirmation, every uncomplicated case of 2. falciparum malaria
should be treated with a quality-assured Artemisinin-based Combination Therapy (ACT). Every

severe case ol P. falciparum malaria should be treated with intravenous or intramuscular artesunate,
¢ . -

followed by a full course of an ACT. Chloroquine (CQ) is first line for P. Vivax infection (use ACT

if resistance to CQ) and IM / IV Artesunate followad by full course ACTs for severe Malana.

(WHO GMP, 2012). Findings from this study may initiate policy influence such that analgesics are

included as compulsory critical component of treatment regimen.

2.6.3. Track: To ensure the disease (s traclked through timely and accurate surveillance systems to

guide policy and operational decisions. Individual cases should be registered at health facility level.
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\ . .
cases, diagnostic test results, and treatments

administered.

In the malaria -
control phase, countries should report suspected, presumed and

confirmed cases separately, and summarize aggregate data on cases and deaths on a monthly basis.

Countries in elimination phase should undertake a full investigation of each malaria case. (WHO

~ GMP, 2012)

Other key components of the NMCP strategies include Integrated Vector Management ( which
include use of I'TNs & LLINs, IRS —indoor residual spraying, Larviciding with temephos, Outdoor

Spraying, Wearing protective clothing, Environmental management, drainage and application of

bye-laws and Improved housing and screening), Chemoprophylaxis (IPT during pregnancy with SP

& Proguanil in SCDx), Advocacy, Comr unication and Social Mobilization. (NMCP, Nigeria,

2012)

The Target remains the WHO’s World Health Assembly 2012 & MDG goal of achieving zero death
and reducing the malaria burden by at least 75% by 2015. Global malaria eradication is a dream that
now look possible with the initial results of the on-going trial of a malaria vaccine (RTS, S /ASOI)
in seven African Countries. According to the World Health organization, the mid study results are

promising and the vaccine may be deployed by the first quarter of 2015 if the mid-study findings
are sustained when the trials end by 2014. However\it is vital that malaria remains high on the

political agenda in both malaria-endemtc and donor countries, and that investment are scaled up
further to support research, control and elimination eftorts including prompt and accurate pain

evaluation with effective treatment (Waters, 2006; Good & Doolan, 2010; WHO GMP, 2011;

Agnandji, Lell, Soulanoudjingar, {‘ernandes, Abossolo, & Conzelmann, 2011).

28

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



Chapter Three

VIETIIODOLOGY
3.1. The Study Area:

This study w : , i . : T
his study was conducted in Ibadan, the largest metropolitan geographical area in Nigeria and the

third largest city by population, after Lagos and Kano, with a population of 1,338,659 (NPC, 2006).

Ibadan is the capital city of Oyo State and has 11 [ocal Govermnments Areas (five urban and six

semi-urban). It s situated close to the boundary between the rain forest zone and the savanna, in the
south-eastern part of the state in south-western Nigeria. This is a prominent transit point between

the coastal region and the areas to the north of Nigeria. (Wikipedia, 2012)

The city's total area is 1,190 square mile (3,080 km?) and ranges in elevation from 150m in the
] 2

valley area, to 275m above sea level on the major north-south ridge which crosses the central part of

the city. (Wikipedia, 2012)

[badan has a tropical wet and dry climate, with a lengthy wel season (March to October) that sees
somewhat of a lull in precipitation in August which nearly divides the wet season into two different
wet seasons. Rainfall peaks in June and September and the mean total rainfall is 1420.06mm,
falling in approximately 109days. November to [February is the city's dry season, during which the

typical West African harmalttan is experienced. Temperature throughout the course of the year is

relatively constant and the mean maximum temperature is 26.46 °C, minimum 21.42 °C while the
average relative humidity is 74.55%. The foregoing factors synergize to make Ibadan a plasmodium

}
high transinission zone (=1 case/1 000person) that is holoendemic to malaria. (Wikipedia, 2012;

WHO GMP, 2011)

Two popular first call centres for outpatient consultations among Ibadan people with relatively high

turnover of patients having febuiile 1llnesses were purposively selected as study centres for this

research. These are: The Geneial Outpatient Department (GOPD) of the University College

Hospital (UCH) and Our Lady of Apostles (OLA) Catholic Hospital.
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3.1.1. The Study Sites:

he University C :
S CUSES HloSpital (UCH), Tbadan 'is Nigerias premier federal teaching hospita

located alon ~ 11 ¥
ate g Queen Elizabeth d IVE, Yemetu-Mokola area in central Ibadan city. It is primarily a

multi-specialty tertiary care centre (hat provides teaching facility for the College of Medicine of the
University of Ibadan. Aside her nany specialist departments, the hospital run a massive general
outpatient department (GOPD) that offer primary and secondary level care which attract patients
from all over Ibadan and environs. This GOPD served as one of the centre for this study. As

expected, qualified imedical personnel manned every unit in the department. (UCIH, 201 1)

On the other hand, Our Lady Apostles Catholic Hospital, Oluyoro, Oke-Ofa, Ibadan is a not-for-.
prolit Catholic missionary hospital located in the heart of Ibadan. *Oluyoro™ as the facility is
popularly called is renowned tor providing a broad spectrum of essential primary and secondary
level care that atltracts patients lfom across socio-economic divides within Ibadan and environs.
[‘ees are charged, but the proceeds are said to be reinvested in the staff, patients and facilities. Her

outpatient section and adjoining laboratories were found to be uniquely suitable for this study.

(Wikimapia, 2007)

3.2. The Study Design:

This was a hospital-based, two-centre, cross sectional survey.

3.3. The Study Popuiation:

The study population was made up of persons clinically diagnosed of acute uncomplicated malaria

by the attending physician in Ibadan who satisfied the inclusion criteria for this study.

3.3.1. Inclusion Criteria:

All consenting, consecutive patients aged six years or more, presenting to the study centre

\ ;
f fever, and/or an axillary temperature >37.5°C, or other

outpatient clinic with a 24-hour history O

symptoms o f malaria and were clinically diagnosed of acute uncomplicated malaria (WHO, 2006)

by the attending physician were enrolled as subjects for this study and were evaluated.
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3 3.2. Exclusion Criteria:

The following persons diagnosed of malaria were excluded from the study:

1. Patients with any sign of severe /complicated mialaria

2. Pregnant women

3, Known patients with Ilaemoglobin SS or SC (HbSS or HbSC)

4. Patient with a recent history of trauma

5. Patients with history or evidence of chronic pain including arthritis

6. Patients considered to be very tll by themselves or the interviewer

And of course, patients who mel the inclusion criteria but did not give consent for study as well as

those who withdrew then consent at any time during the interview were excluded.

3.4. Sample Size Estimation:

The mmimum sample size for this survey was estimated using the following formula:
B 2
n=(Z +Z ) P(1-P) /d
a £
Where n = minimum sample size required
Z. = 1.96 (standard nonnal deviate corresponding to 5% level of significance)

Zy= 0.84 {standard normal deviate corresponding to chosen power (1-f) of 80%, 3 =20%)}

P = 50% {hypothetical preyvalence of pain due to malaria that will maximize the sample size

as no study on pain due to malaria was found in the hterature reviewed}

d = 5.42% (level of precision or acceptable margin of error allowed of sample estimates)

2 2
. n= (1,96 + 0.84)(0.50) (0.50)/ (0.0542)
= 667.20

s with malaria that should be selected for this study

B B, e * 'ecl
Therefore, the minimum sample $1Z€ of subj

- . . - 5% expected incomplete responses and still achieve
is approximately 667. However, 10 account fo |

a sample of 700 patients was taken for this study.

a statistically valid sample size for analysis,
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3.5, Sampling (Subjcets Sclcction):

This study employed a serjal

COnsecutiye -
enrollment of j|f out-patients that were clinically

diagnosed of acute uncomplj :
o plicated malaria (WHO, 2006) at the study centres over a three (3) month

| period (October to December, 20] 1) as long as they met the inclusion criteria

3 6. Data Collection Procedures:

team of Interviewers : . - o
A WCIS and Iabomtor)’ scientist with m-depth knowledge of the local Yoruba

language were employed and trained to correctly identify and recruit satisfactory subjects,
administer the instruments as wel! as collect needed capillary blood samples and thick films. The
interview for selecting subjects was done in 2 phases:

3.6.1. Interview Phase 1:

An initial briel interview ol all patients presenting in the sorting hall of the General Outpatient
Department (GOPD) of the University College Hospital (UCH), Ibadan and the reception hall of the
other study centre was carried out. This helped prepare the patients and gave an idea of their

presenting complaints for appropriate directive on whigh physician they should see.

All those with malaria-related complaints were attended to by physicians as done routinely in the
clinics including good history, physical examination and laboratory investigations. A thick blood
film was made and examined lor malaria parasite in the laboratories following an aseptic finger-

prick procedure. One to two (1-2) ml. of whole blood was collected for capillary Packed Cell

Volume (PCV) froni the same [inger prick.

3.6.2. Interview Phase 2:

All (i consecutive |)’11i011ls clinically diagnosed of malaria by the attending physicians
consenting, t

: : : lonnaire.
were interviewed using a validated structured questionix

3.7. The Data Collection Instrument

d of a structured questionn

Pain Questionnaire (MPQ) and the Brief Pain

aire adapted from validated pain

Data collection was done with the ai

. . : McGill
Medsuring instruments including the
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patients in the Staff Clinic sectio of the Unjversit ‘
Sity

was made.

personal identifying information were ot obtained

.7.1. Secti i '
3.7.1 tion A (questions 1-8) was designed to collect respondent’s socio-demographic data

such as age, sex, religion, nationality, ethnicity, occupation, level of education and marital status.

3.7.2. Section B (questions 9-13) obtained a brief medical history from respondents including
)

their presenting complaint(s), number of days of onset of illness, clinical diagnosis by the physician,
axillary temperature as measured, lHeight, Weight, history of other medical conditions like sickle

cell disease, pregnancy, trauma, chronic pain and the presence or absence of pain.
3.7.3. Section C (question 14 — 28) made a detailed exploration of the pain (if present) as

experienced by the subject in the current illness. This critical section asked about the

character/quality of the pain, the pattern of the pain, associated symptoms before or after the pains,

the site or location of the pain, whether the pain radiate or not, site of radiation, the

severity/intensity of this pain _and of course, the assessment of the effect of this pain on

| . .
occupational/school activity, mood, walking, house chores, relations with other people and general

sense of enjoyment of life. Also. i formation on previous drugs used (including analgesics, anti-

Malarias and herbal) prior to prescntation were assessed in this section.

The intensity of pain was evaluated using categorical scales including the subjective VERBAL
In alue

RATING SCALE (VRS) developed by Melzack and Torgerson (Chapman & Syrjala, 2001), where
sity as mild, discomforting, distressing, horrible or

respondents described their perceived pain Inten

. following more objective, validated, unidimensional pain intensity
excruciating. Concurrently, the 10HOWIIE

assessment tools were used.
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Each questionnaire had four ] :
, matched with the patient’s serial

slide number and the capillar .
aptllary tube code. Date of data collection was obtained but, names and other

personal Identifying information WEie not obtained

3.7.1. Section A ' *
(questions 1-8) was designed to collect respondent’s socio-demographic data
such as age, sex, religion, nationality, ethnicity, occupation, level of education and marital status.

3.7.2. Section B (questions 9-13) obtained a brief medical history from respondents including
\

their presenting complaint(s), number of days of onset of illness, clinical diagnosis by the physician,
axtllary temperature as measured, IHeight, Weight, history of other medical conditions like sickle

cell disease, pregnancy, trauma, chronic pain and the presence or absence of pain.

3.7.3. Section C (question 14 — 28) made a detailed exploration of the pain (if present) as

experienced by the subject in the current illness. This critical section asked about the

character/quality of the pain, the pattern of the pain, associated symptoms before or after the pains,

the site or location of the pain, whether the pain radiate or not, site of radiation, the

severity/intensity of this pain and of course, the assessment of the effect of this pain on

L ) °
occupational/school activity, mood, walking, house cliores, relations with other people and general

sense of enjoyment of life. Also, information on previous drugs used (including analgesics, antt-

Malarias and herbal) prior to prescntation were assessed in this section.

The intensity of pain was evaluated using categorical scales including the subjective VERBAL

1zack and Torgerson (Chapman & Syrjala, 2001), where

RATING SCALE (VRS) developed by Me
y as mild, discomflorting, distressing, horrible or

respondents described their perceived pail Intensit
e. validated, unidimensional pain intensity

R o .o more objectiv
€xcrucjating. Concurrently, the following

assessment tools were used.
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73]‘ The 0-10 NUlﬂeriC 1Pai

am [nt 't n
enSity Rating Scale (NRS) shown in figure 3.1 below was

N -

~ used to assess the severj '

3 us ceverity of the malarig pPain experienced b b |
y subjects old

er than 10 years and

1 . rate. SUb.eCtS V .
lite ] erbally stated (})e Intensity of thejy pain as a valye bet
alue between

zero (0) and ten (10
where, No pain = 0, M (0) (10)

iIld pain (]-3 .
(1-3), Moderate Pain (4-6), Severe pain (7-9) and Worst pain
imaginable (10).

3.7.3.2. For i

was Mmade availab| 1 | -
¢ for their assessment (figure 3.2). The subjects rated their pain by making a mark

along the 10cm line. A ruler was then used

t0 measure the length and this was recorded after

a imati ° , o
pproximation to the nearest whole number digit. The valyes carried exactly the same meaning as

described for the Numeric Rating Scale above.

s,
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Figure 3.2: The Visual Analogue Scale (VAS)'© (American Medical Association, 201 0)

3.7.3.3 The Wong Baker FACES Pain Rating Scale shown in figure 3.3 was validated for
s S~ 1€ -1, L

use in persons aged 6 years of older. This study used this for subjects less than 12 years in age.
ers a .

ached which was recorded for subject depending

. alt
Each graphic on this scale has a aumber value

‘ ' .~ intensity.
on the picture they chose as an €xpression of their pain )
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}-—{E 10 _ WORST PAIN POSSIBLE
i UNBEARABLE

Hurts Worst 5 k Unable lo do any activities
because of pain.
s
— INTENSE, DREADFUL
4 b i 11ORRIBLE

Hurts Wholo Lot Unabie to do most activilies
I4 Decause of pain.

i | - WMISERABLE
DISTRESSING

; Unabde to do some activities

ffurts Even Noreo 5. s | bem)testel B
-~
C::)E-) NAGOING PAIN
—— UNCOMFORTARLLE
TROVUB!L ESOIKE

Can do mast activilies
with rest peelods.

Hurts Littio Lore

MILD PASIE
AKNNOYIHG

Pain I1s peaesent but does
nol Bl activity.

Hurts Littie 2I1

D S — —_— — — HG PAIH

Ho Hort

Figure 3.3: The Wong-Balcer FACES Pain Rating Scale © (American Medical Association, 2010)

3.7.3.4. The subject’'s perceived gross effect of their malaria pain on occupational activities,
school activities, mood, walking, steep, relation with people, house chores and enjoyment of
life was measured using an adapted numeric (0-10) scale (figure 3.4), rated in the same
pattern as the pain intensity scale above. On this scale, 0 = No interference, 1-3 = mild

interference, 4-6 =moderate interference, 7-9 = severe interference, and 10 = complete

Interference.
.r
P e S S T
.__O.__]____——--———————F e and | 0= completely interfere

Where: 0= does not interfere

- S ‘ ' 't of pain on essential activities
Fi f -jeal Scale assesSing eflec
fgurc 3.4: A Numerical .

29-30) of the questionnaire took a record of the laboratory findings

3.7.4. Section D (questions

laken from the subject’s including: presence or absence of

35

and results from the blood samples
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_racitaemia, absolute parasi o
parasitae parasile count, White Blood Cell (WBC) count, the calculated Parasite

dénSit)’ (Pg) and the Packed Cell Volume (PCV).

3.8. ‘Data Analysis:

\

The study variables assessed include demographic variable (age, sex, level of education,

occupation, religion, nationality, ethnic origin and marital status), presenting symptoms, duration of
onset, axillary temperature, presence of pain (its location, character, intensity, pattern, and eftect on

patient), as well as, the level of parasitaemia and packed cell volume. The key dependent (outcome)

variables were having pain and having severe pain.

Data entry, cleaning, exploring and analysis were done with the aid of SPSS (Statistical Package for

Social Sciences) version 17.0.

at] ' itative
Ipti Ist] z eviations were used to summarize quanti
Descriptive statistics such as means x standard d " )
.
{ ! 1 ; ed to.
variables while qualitative variables were summarized with proportions. The ¥~ test was UsS
L . — s g i bysid
investigate association between qualitative variables at 594 level of significance in bivariate analy

| : ' isk of
while, logistic regression models of covariates and factors was used to determine the r

was used to
occurrence of pain and severe pain in the respondents. The Hosmer and Lemeshow test

f y
g

assumed to be good and fitwellto the data.

3.11. Ethical Considerations.

Helsinki (1964) as modified in Seoul (2008).

f the University of Ibadan/University College Hospital Joint
| from |

Ethical approval was obtamec

The Research Ethic Review Committee at O. L. A, Catholic
1 The

fron
Ethical Review Board and also

. the Appendix section of this work.
C

- ‘ ar
Mission Hospital. Copies of this letters

| boards permission from the management of the

. thica
| . ~val from the €
In ‘ etting approva .
fasition 1o i 1 as individual . formed verbal consent from each of
d as weE

. y P Obt'd'ne
various health facilities Were 36
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Participants were fully

Inform e e
rmed of the study objectives, the purpose and procedure of data

All data obtained were treated in absolute confidence and exclusively for this research purpose

ONLY. No unique identifying information was obtained from the participants.

The laboratory investigations werc done free of charge for the study subjects.

3.12. Conflict of Interest/Sponsorship.

The author hereby declares that there is no conflict of interest with respect to any aspect of this-
work and that this was essentially an academic research with no external funding. The investigator
and his supervisors bore the direct and indirect cost of this work. Adhoc staffs used were properly
remunerated according to pre-agreed terms. Contributions and support by other parties have been

adequately documented 1n the acknowledgement section of this dissertation.

~ i

3.13. Limitations of the Study.

Language difference made translation to the local Yoruba language imperative but, that could not
have been perfect especially, that pain is a highly subjective symptom.

The study participants were ill and this made getting their consent and data collection somewhat

difficult.

' dy was clinical or presumptive and patients who had non-malaria
The diagnosis of malaria in this study ¥

febrile illnesses might have been included.

ot | timalarial, antibiotics,
have used some medications (analgesics, an ,
Some of the respondents Mmay

and the prevalence estimated.
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Chapter Four
RESULTS

Seven hundred persons clinically diagnosed of acute uncomplicated malaria by independent

physicians at the two study centres gave informed consent and were enrolled consecutively over a
three month period for this study. However, 4.6% of their responses were unsuitable, resulting in

six hundred and sixty-eight questionnaires that were analysed. Table 4.0 shows the return analysis.

The table below retlects the volume of malaria patient that visited the hospitals used as study

centres. 499 (74.7%) respondents were enrolled at UCH alone. More cases of malaria sought
medical care at the study centres in December (54.5%) compared to only 11.1% and 34.4% seen in

October and November, respectively., \

Table 4.0: Questionnaire Return Distribution by Completeness of Responses,

Study Centre and Period of Data Collection

fo_-
FREQUENCY PERCENTAGE (%)

(a.) COMPLETENESS OF
RESPONSES (n=700)

95.43
Returned fully completed 668
1.57
Returned partly completed 32
(b.) STUDY CENTRE (n=668) . .
University College Hospital (UCH)
69 25.3
0. L. A. Catholic Hospital(Oluyoro) 1
(c.) PERIOD (Month) (n=668) » L
October 2011
230 34.4
November 2011
364 54.5
December 2011
______———,___—’_/__
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Table 4.1 below shows that the respondents were predominantly from the Yoruba ethnic group

(81.6%), 583 (88.7%) were adults (12years or older), 66.6% were females, 58.2% were married,

35.9% were unemployed and 94.6% has had at least some primary education. The age of
respondents followed the normal distribution and mean was 32.54 years (SD =16.13), range 6—

81years (Median was 32 years).

\ _
Table 4.1: Socio-Demographic Distribution of Respondents

_————————_-———————--——-———___‘___—'_—'____-__-———_—__——_—-—
SOCIO-

DEMOGRAPHIC FREQUENCY PERCENTAGE
CHARACTERISTIC ~ CATEGORY (N=668) (%)
Age (years) Children(<l2years) 85 127
Adult (=12years) 583 87.3
Age Group (Years) L.ess than 10 58 8.7
10-19 83 12.4
20-29 148 222
30-39 175 26.2
40-49 08 14.7
50-59 60 9.0
60 or more 46 ?394
Malc v 223 2.
Sex
[Fcmale 445 ggg
Nationality Nigerians | o6 O;}
Non-Nigerians 3 8.1 )
Ethnic Qrigin of Y.oruba 2‘;5 IO..6
Nigerians lgbo 2 7
" l-clo 18 '1"5
Hausa 10 1'5
Delta-Urhobo 10 2'4
Otihers | ;2 5'4
P d tion . '
Highest education No Formal Ecuca 114 17.1
ol Prunary o 79 9
s Slgcondary
370 55.4
Terniar
lIJLnrel:]p);O)’ed - 323
~ ‘ment Status 175 26.
S Pl Sclf-employed 253 379
loyee
Emp| Y 268 4(8);
Single 58.2
arital status . 389
Marital Magried : i
O1hers 01 75.0
C hirist1ans 25.0

Religion

Muslims ______——

—

S
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: ’l;ab|-€ 4.1 below shows that the respondents were predominantly from the Yoruba ethnic group

(8].6%), 583 (88.7%) were adults (12years or older), 66.6% were females, 58.2% were married,

35.9% were unemployed and 94.6% has had at least some primary education. The age of

respondents followed the normal distribution and mean was 32.54 years (SD =16.13), rang

8lyears (Median was 32 years).

\
Table 4.1: Socio-Demographic Distribution of Respondents

———————————-—;—-—-————'__—_—____'______————_-—___'—’_'_——_—
SOC10-

DEMOGRAPHIC FREQUENCY POERCENTAGE
CHARACTERISTIC CATEGORY (N=668) (%o)
Age (years) Children(<|2years) 85 | 27}

Adult (=12years) 583 87.3
Age Group (Years) I.ess than 10 58 8.7
10-19 83 12.4
20-29 148 222
30-39 175 26.2
40-49 08 14.7
50-59 60 9.0
60 or more 46 ?394
Malc 1 223 I
Sex
Female 445 2(6)2
i 665 :
Nationality N 1gena.ns | k 0.4
Non-Nigerians -
45 :
Ethnic Origin of Yoruba 569 s
Nigerians lgbo 5 7
Edo 18 e
IHausa 10 1’5
Delta-Urhobo 10 2'4
Others | ;2 5'4
. I al Education |
I"IigheSt education T:tjm;):)l’n 14 17;
| 22.
g Sccondary ;:g 55 4
|ertiary 359
UncmPIO)’ed s 26.2
; ; Status \ .
Employment Scu'.emplOyCd ;i i
oyec
?np y b8 4(8);
ingie 58.2
ital status | 3189
it e Married | | 1.6
Othcers 501 75.0
L ! Christians ' 67 25.0
Religion MIISET-S‘_____,—‘—/—_
BRI - o e
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Table 4.2 shows that all the respondents presented with a history of fever and malaise to their

' physiciaﬂ- 348 (52.1%) ot them were concerned about headache while, only 10.3% complained of

. zbdominal pains.

Table 4.2: Distribution of Respondents by Presenting Complaints

S —

COMPLAINT CATEGORY FREQUENCY PERCENTAGE
(n=668) (%)
History of Fever Yes 668 100.0
Had Headache Yes 348 52.1
\
Had General Body  Yes 179 26.8
aches
Had Joint aches Yes 76 11.4
10.3
Had Abdominal Yes 69
pains
2.7
Had Chest pains Yes 18
100.0
Had Malaise Yes 668
43 6.4
Had Chills Yes
0.3
o
Had Rigors Yes
1.3
0
Ha(l Blftcr taste YCS
15 Pt
Had Poor appetite Yes
3.3
22
Vomited Yes
10.9
73
Yes
Feeling
weal/fatigued
Yes 12 ¢
Had poor sleep s
40
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Table 4.3 shows that only 31 (10.9%) respondents were febrile at presentation, mean axillary
temperature was 36.6°C (SD = 0.7°C) and only 51 (7.9%) had parasitaemia on thick film

microscopy whitle, the proportion with PCV< 30% was 7.8%.

Table 4.3 Distribution of Respondents by Clinical Vital Signs and Laboratory

IFindings
w
VARIABLE CATEGORY FREQUENCY %
Axillary temperature Afebrile (<37.5) 595 89.1

(°C) (n = 668}

Low grade fever

31 4.6

(37.5-37.9)

High grade fever

(=38.0) \ 42 6.3
Parasitaemia seen in Yes 51 7.8
thick [ilm (n = 652)

No 601 90.0
Capillary PCV (%) Anaemic (<30) 31 1.3

n=422
Normal (=30) 301 92.7
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- Table 4.4 shows that 304 (70.9%) respondents had used some antipyretics/analgesics before
reporting to hospital and paracetamol was the drug used by 95.4% of those who used analgesics.
Also, 150 (22.5%) respondents had started self-medication on antimalarials prior to presentation

and 70% (105) of these used one of the Artemisinin-based combination Therapies (ACTs).

Table 4.4: Distribution of Respondents by Medications used before presentation:

%m

VARIABLE CATEGORY FREQUENCY PERC. (%)
Used Analgesics /Antipyreties  Yes 304 70.9
before presentation (n=429)

No 125 29.1
Used Antimalarials before Yes 150 22.5
presentation (n = 668)

No 518 77.5
Used ACTs as antimalarial Yes 105 15.7
(n = 668)

No 563 84.3
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-F'ilgu."é 4.1.(a) below shows the overall prevalence of malaria pain among the respondents.
f_Further elaboration as seen in I'igure 4.1.(b) and 4.1.(c) overleaf show that the prevalence Of
malaria pain varies with age (children and adults) and sex (males and females), respectively.
~ More adults (73.8%) felt pain when compared to children (62.4%) in figure 4.1.(b) while more

females felt pain when compared to males in figure 4.1.(c).

Figure 4.1.(a): Distribution of Respondents by
[Experience of Pain due to Malaria
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H No

b
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Overall (%) 72.3

".4,,,"_-.-'3
el L i
reagfll A AE 7S Tal 4 - G

m No Pain

Adults (%) m Has Pain

Children (%) 62.4
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~ When the data shown in ligure 4.1.(c) below was further stratified by age, the sex variation remains

such that: 65.1% of female children had pain compared to 59.5% of male children. Similarly, 77.1%

of adult females had pain compared to 66.3% of adult males.

Figure 4.1.(c): Malaria Pain Prevalence by Sex

72.3

B Has Pain

B No Pain

Males (%) Overall (%)

Females (%)
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: 0
Table 4.5 shows that malaria pain as experienced by respondents is most commonly aching (91.7%
i character. The pattern of occurrence of malaria pain was assessed and 315 (70.5

said their pain occur intermittently (70.5%) while 132 (29.5%) said it was a continuous pain (

)

%) respondents

n=447

for this variable).

Table 4.5: Character of Malaria Pain in Respondents

——!—__—___—_______q

PAIN CHARACTER FREQUENCY PERCENTAGE (%)
Aching 443 91.7
2.5
Biting 12
1.0
Burning 5
] 11 2.3
Throbbing/Pounding
2 0.4
Sharp
10 2.1
Colicky
i 483 100.0

TOTAL -

- —
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i3

<aid their pain occur intermittently (70.5%) while 132 (29.5%) said it was a continuous pain (

for this variable).

Table 4.5: Charactier of Malaria Pain in Respondents

M

—ee—— ——

PAIN CHARACTER FREQUENCY PERCENTAGE (%)
Aching 443 91.7
2.5
Biting 12
1.0
Burning 5
' 11 2.3
Throbbing/Pounding
2 0.4
Sharp
10 2.1
Colicky
483 100.0

TOTAL R

——
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Table 4.5 shows that malaria pain as experienced by respondents is most commonly aching (91.7%)

i1 character. The pattern of occurrence of malaria pain was assessed and 315 (70.5%) T espondents

n=447



\

Table 4.6 shows that the head (72%), general muscular sites (37.1), joints (15.7) and abdomen

(14.3%) are the most common sites of malaria pain in these respondcnts.

Table 4.6: Distribution of Respondents by Pain L.ocation

-

— e

BODY REGION FREQUENCY (N=483) PERCENTAGE (%)
- ______._————_——-
Head 348 72.0
General Muscular 179 | 37.1
sy
Joints 76
14.3
Abdomen 69
8.1
Lower Limb 39
70 6.0
Back
_ 20 4.1
Upper Limb
{8 3.7
Chest
S
12 2
Neck
- 1.0
5
Other Bo(ly Areas -
— —eeeeme
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;'%:Fqigu're 4.2 shows that malara pain does not radiate to other body location in most respondents

Figure 4.2: Distribution of Respondents by
whether Pain Radiate to other body parts (n=329)
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As at when the respondents’ pain . |
PAItWas worst, most of the respondents described their malaria pain as

discomforting, 311 (64.49
- ( HASIR (23.4%) said their malaria pain was mild while a few said it

Rt b (D8 %) ot eXcruciating 1 (0.2%). Table 4.7 shows below this
. . IS.

Table 4.7: Distribution of Respondents by Perceiv

ed Pain Intensity at Peak using the Verbal

Rating Scale (VRS)

——

PAIN INTENSITY

A FREQUENCY ﬁzm;ﬁ%)

fratd 113 23.4

Discomforting 311 64.4

Distressing 54 11.2

| Horrible + 0.8
Excruciating 1 0.2

TOTAL 48; : o

Using the more objective NRRS, (able 4.8 overleal shows that at presentation, most respondents

(230) had moderate pain (47 6%). 189 (39.1%) had mild pain and 55 (11.4%) had severe pain.

At peak or when the malaria pain was worst, most respondents pain intensity (228) was moderate

(47.2%), 138 (28.6%) had mild pain, 113 (23.4%) had severe pain and 4 (0-8%) had worst pain

imaginable.

Tl ble al | the levels ol pain intensity that'the respondents would accept normally (a
1€ table also ShOW

¢ oain threshold) Most respondents would accept No pain, 237 (49.1%) while,
nate of pain

e, 26 (5.4%).

relative estil

moderate pain was acceptable to S0M
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Table 4.8: DiStl‘ihutiOn

oI Respondents by Acceptable Level of Pain and

ived Pai ensity af Pre . .
Perce n Intensity at Presentation and at Peak Using the Numeric Rating

g
| Scale (NRS)
¢ ST
PAIN INTENSITY
NO MILD MODERATE SEVERE WORST PAIN TOTAL
PAIN PAIN PAIN PAIN IMAGINABLE
Freq.
__Freq. (%) [req. (%)  Freq. (%)  Freq. (%) Freq. (%) (o)
AT 5(1.0) 189 (39.1) 230 (47.6) 55 (11.4) 4 (0.8) 483
PRESENTATION (100)
AT PEAK 0(0.0) 138(28.6) 228(47.2) 113(23.4) 4 (0.8) 483
(100)
ACCEPTABLE
S 5. 0 (0.0 0 (0.0) 483
LEVEL OF PAIN 237 220 (45.5) 26 (5.4) (0.0)
(49.1) (100)
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Table 4.9 below shows that

Malaria paj : ' '
Pain was perceived by respondents to have affected their basic

| e activities 11N varyin -
| life ying degree. 175 (36.2%) respondents with pain said it does interfere with their

. or school while 2 0 il ]
work 1 (4.3%) said it Completely interfered (meaning they were unable to do the

activity at all). Malaria pain did not interfere with the mood of 173 (35.8%) respondents. However,

malaria pain influenced the mood of respondents mildly 141 (29.2%), moderately 115 (23.8%),

severely 47 (9.7%) and completely 7 (1.4%). ',

The pain interfered with 301 (60.2%) respondents’ ability to ambulate in varying degree as shown

but, 192 (39.8%) said their pain did not interfere with walking.

Also, 185 (38.3%) respondents had no interruption in the performance of routine house chores as
against 283 (60.7%) that had interruption of house chores as a result of their malaria pain and this

occurred in varying degree as shown on the table.

Likewise, the pain affected respondents’ relation with people by varying degree but, 202 (41.8%)

said it did not. On the same tablc. it is shown that most of the respondents 219 (45.3%) had their

\

normal sleep despite the malaria pain experienced.

The table shows how malana pain experienced by respondents affected their usual feeling of

their enjoyment of life; some

enjoyment of life as 273 (56.7%) respondents had interruption in

1dly 135 (28.0%), others moderately 93 (19.3%), severely 38 (7.9%) and completely 7 (1.4%).
mi : ;
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Table 4.9: Distribution of Respondents

e ——————

NOT MODER
MILDLY  ATELY COMPLETE
LIFE INTERFE  INTERY INTERF
\CTIVI RE FRE SEVERELY LY
fI‘IES Freq. (%) [Frea (© ] ERLE INTERFERE INTERFERE TOTAL
9 req. (%) I req. (%)  Freq. (%) [req. (%) Freq. (%)

Schoolor  175(36.2)  122(25.3) 103 (21.3) 62 (12.8) 21 (4.3) 483 (100)
work

173 (35.8) 141 (292) 115 (23.8) 47 (9.7) 7 (1.4) 483 (100)
Mood

192 (39.8) 149 (30.8) 97 (20.1) 41 (8.5) 4 (0.8) 483 (100)
Walking » |
House 185 (38.3) 143 (29.6) 113 (23.4) 36 (7.5) 6 (1.2) 483 (100)
chores
Relation
with 202 (41.8) 160 (33.1) 93(19.3) 23 (4.8) 5(1.0) 483 (100)
people

219 (45.3) 120 (24.8) 91(18.8) 41 (8.5) 12 (2.5) 483 (100)
Sleep
Enjoyme 210 (43.5) 135 (28.0) 93(19.3) 38(7.9) 7 (1.4) 483 (100)
nt of life _ — —

DOLS

by Perceived Effect of PPain on selected
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Table 4.10 shows that only age (in two groups) and sex of respondents had statistically significant

aésociation with having pain during malaria illness. The differences seen with the bivariate analysis

of other socio-demographic variables were not statistically significant at 95% confidence level.

Table 4.10: Association between having Malaria Pain and Socio-Demographic .
Characteristics of Respondents

SOCIO-

DEMOGRA- HAD PAIN
PHIC YES NO
CHARACT- (n=483) (n=185) =
ERISTIC CATEGORY I'reaq. (u/o) Frea. (o/o) df VALUE
Age (years) Children 53(11.0) 32(17.3) 438 ] 0.028
Adult 430 (89.0) 153 (82.7)
Sex Male 145 (30.0) 78(42.2) 8.9 1 0.003
Female 338 (70.0) 107(57.8)
Ethnic Origin Yoruba 397 (82.2) 148(80.0) 0.43 l 0.513
Others 86 (17.8) 37 (20.0)
0.383
Highest No Formal Edu. .29 .(6.0) 7 (3.3) 2.4 3
education
level Primary 83 (17.2) 31(16.8)
Secondary 100 (20.7) 48 925.9)
Tertiary 271 (56.1) 99 (53.5)
9
| 72 (38.9) 3.2 2 0.19
Employment Unemployed 168 (34.8) (
Status Self‘.emplnye(l 122 (25.3) 53 (28.6)
0) '60(32.4)
Employee¢ 193 (40.0)
5
. 186 (38.5) 82 (44.3) 2.5 2 0.284
Marital status Slﬂglc
- 60.0) 99 (53.5)
Married 290 ( )
7 (1.5) 4 (2.2)
@thers .
. 367 (76.0) 134 (72.4) 09 l .
Religion Christians
116(24.0) S| (27.6)
Nuslims
B—— ;;-E—__:ﬂ-:--‘-ﬁ-‘“" e am—
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Table 4-11 shows that respondents’ use of antimalarial or use of ACTs before presentation and their

pCV status had statistically significant association with experiencing pain during malaria illness.

Table 4.11: Association between having Malaria Pain and Selected Variables

HAD PAIN
YIS NO P-
VARIABLE CATEGORY  Freq. (%) Freq.(%) x>  df VALUE
_ Rt SeelelRdT el e
Axillary Tem- Afebrile 427 (88,45 168 (90.8) 0.8 ] 0.373
perature (n=483
had pain)
Febrile 56 (11.6) 17 (9.2)
Used Analgesics Yes 250(71.2) 54(69.2) 0.1 1 0.726
(n=351 had pain)
No 101 (28.8) 24 (30.8)
1 0.009
Used Antimalarial Yes 121 (25.1) 29 (15.7) 6.8
Lt i S 362 (74.9) 156 (84.3)
‘ 0.002
4 16 (8.6) 9.7 1
Used ACTs (n=483 Yes 89 (18.4) (
had pain)
1.4
No 394 (81.6) 169 (91.4)
\ 36 (7.6) 15 (8.3) 0.1 1 0.764
Had parasitacmia Yces
(n=472 had pain) K 436 (92.4) 165 (91.7)
0
17 (5.3) 14 (13.7) 8.0 1 0.005

PCV <30% Yes

303 (94.7) 88 (86.3)

[

(n=320 had pain) No

#—

I
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Table 4.11 shows that respondents’ use of antimalarial or use of ACTs before presentation and their

pCV status had statistically signilicant association with experiencing pain during malaria ilIness.

Table 4.11: Association between having Malaria Pain and Selected Variables

g————\,____\_\\__—____—*___—_____

HAD PAIN
YES NO p-
VARIABLE CATEGORY  Freq. (%) Freq.(%) ¥  df VALUE
i - .
Axillary Tem- Afebrile 427 (88.4) 168 (90.8) 0.8 ] - 0373
perature (n=483
had pain)
Febrile 56(11.6) 17 (9.2)
Used Analgesics Yes 250(71.2) 54(69.2) 0.1 1 0.726
(n=331 had pain)
No 101 (28.8) 24(30.8)
1 0.009
Used Antimalarial YeS 121 (25.1) 29(15.7) 6.8
(R B e 362 (74.9) 156 (84.3)
‘ 0.002
, _ 16 (8.6 9.7 l
Used ACTs (n=483 Yes 89 (18.4) )
had pain)
No 394 (81.6) 169 (91.4)
. , 36 (7.6) 15¢8.3) 0.1 | 0.764
Had parasitaemia Yes
(n=472 had pain) 436 (92.4) 165 O1.7)
O
, 73 M3 801 0O
PCV <3u0/0 Yes
(n=320 had pain) e 303 (94.7) 88 (86.3)
S
T T— _
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The Hosmer and Lemeshow goodness of fit test was significant (p=0.918) for mode! 1 and table
4.12 shows that children were 1.7 times more likely than adults; and males were 1.4 times more

likely than females to experience malaria pain but, both findings were not statistically significant.

Table 4.12: Logistic Regression Model (1) of Demographic Factors that predict

having Pain during Malaria Illness

m

95% CONFIDENCE
ADJUSTED __ INTERVAL

EXPLANATORY ODDS |
VARIABLE CATEGORY RATIO ~ LOWER  UPPER _p-VALUE_
Age (years) Children 1.65 0.91] 3.01 0.10
Adult (ref.) 1.00
Sex Male 1.43 0.90 2.29 0.13

Female (ref.) 1.00
e
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_ respondent’s clinical C ‘1511 :
When Fe€sp haracleristics were pulled into model 1, model 2 was formed as shown

in table 4.13 below. Hosmer and I.emeshow model fit test was still significant (p=0.461) and the p-

value of age and sex improved. Fromm (he table, respondents who did not use ACT prior to

presentation were 5.4 times more likely than those who did to have malaria pain. Also, respondents

with PCV <30% were 2.8 times more likely than those with PCV >30% to suffer pain during a bout

of malaria. Both findings were statistically significant as shown.
&

In other words, model | and 2 shows that there is statistically significant evidence that being male
or a child or having PCV < 30% or not using Artemisinin-based Combination Therapy (ACT) early

increased tespondent’s risk of having malaria pain in the presence of all other associated factors.

Table 4.13: Logistic Regression Model (2) of Demographic and Clinical Factors

that predict having Pain during Malaria lllness

’—__ﬁ

95% CONFIDENCE

ATORY ODDS - | | |
I\E’)fi%lIJ:II;LE CATEGORY RATIO . LOWER ;JPPER : Og’GALUE )
Age (years) Children .72 0.93 20

Adult (rel’) 1.00
0.087
Sex Male 1.53 0.94 2.58
Female (refl) |.00
3.82 0.190
71 0.77 .
Used Antimalarial  Yes 1
No (|e]‘.) 1.00
5.40 1.71 16.88 0.004
Used ACTs No :
0.36 0.17 0.78 0.009
Anaemic? No
YeS (l'er.) ].OO B
- ——

,_____—-———-_——_
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Table 4.14: Associ

DemOgraphiC Char

alion between h

acteristic of respondent is significantly

at the 5% level of significance.

acteristics of Respondents

0.0

0.4

0.43

4.3

1.6

0.7

0.9

df

J

aving Severe Malaria Pain and Socio-

p-
VALUE

0.956

0.505

0.817

0.232

0.441]

0.696

0.332

S ——

SOCIO-
2 EI},“S I(éRA' _HAD SEVERE PAIN
RISTIC ___ CATEGORY __Freq. (%)  Freq. (%) ZZ
Age (years) Children 13(11.1) 40 (10.9)
Aok 104 (88.9) {326 (89.1)
iy - 38 (32.5) 107 (29.2)
Female 79 (67.5) 259 (70.8)
Ethnic Origin  Yoruba 07 (82.9) 300 (82.0)
Others 20 (17.1) 66 (18.0)
Highest No Formal Edu. 8 (6.8) 21 (5.7)
education
level Primary 24 (20.5) 59 (16.1)
Secondary 29 (24.8) 71 (19.4)
Tertiary 56 (47.9) 215 (58.7)
Employment  Unemploycd 43 (36.8) 125 (34.2)
Status Self-employed ~ 33(28.2)  89(24.3)
Employee 41 (35.0) 152 (41.5)
Marital status Single 48(41.0)  1380G77)
Married 68 (58.1)  222(60.7)
Others 1 (0.9) 6 (1.6)
Religion Christians 85 (76.2)  282(77.0)
Muslitns 32 (27.4) 84 (23.0)
A S———
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™R

any of the selected

level of significance.

Table 4.15: Association between |y

Qv :
ving Severe Malaria Pain and Selected
Clinjcal Parameters

e R S

HAD SEVRE PAIN
S S

YES NO p-

VARIABLE C )
. ATEGORY Freq. (%) Freq. (%) xz if  VALUE
ot VIV O BN ‘
S AT ¥ e Alebrile 100 (85.5) 327 (89.3) 1.3 10255
perature (n=117 |
had severe pain, o
366 didn’t) Iebrile 17 (14.5)  39(10.7)
Used Analgesics Yes 65 (69.9) 185(71.7) 0.1 I 0.741
(n=93 had severe
ain, 258 didn’t

P ) No 28 (30.1) 73 (28.3)
Used Antimalarial  Yes 32(27.4)  89(24.3) 0.4 l 0.510
(n=117 had severe
pain, 366 didn’t) N 85(72.6) 277 (75.7)
Used ACTs (n=117 Yes 21(17.9) 68(18.6) 0.0 1 0.878

had severe pain)
06 (82.1) 298 (81.4)

No
) ’ 31 (8.7 2.4 | 0.121
Had parasitaenna Yes 5(4.3) (8.7)
(n=116 had severe
al idn’ 325 (91.3
pain, 366 didn’t) No 111 (95.7) ( )
3 (3.8) 14 (5.8) 0.4 l 0.507

PCV <30% Yes
(n=78 had severe

pain, 242 didn’t) NG 75 (96.2) 288 (94.2)

N

— T ——

s
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Chapter Five

DISCUSSIONS

that could speak and interpret expressions in

Yoruba improved the accura :
Cy of responses. The few unsuitable responses observed could be

explained by the subjecti D
xpla y bjective naturc of pain under study, the easily irritable respondents involved

because they were all acutely |l : : e B e
y il and the multi-ethnic distribution of the study population which

influenced their interpretation of concepts.

The higher enrolment of respondent at the University College Hospital centre was proportionate to
the higher volume of patients that visited the hospital relative to the other centre. Transmission of
malaria was expected to decline in the study population with the onset of dry season but, it was
observed in this study that more cases of malaria sought medical care at the study centres in

December compared to October and November. This may be explained by workers’ strike actions

observed during the first two months of data collection among other factors.

Most of the respondents in this siudy were Nigerians of Yoruba extraction because they constitute

the predominant and indigenous ethnic group in Ibadan city. Majority of the respondents (48.4%)

were aged between 20 and 39 years and this group holds high economic and social value in any

munity; thereby accentuating the impact of malaria on this endemic city. The fact that majority
community, , )

of the respondents were femmales can be explained by a socio-cultural trend that makes women more

! ] ost of the rCSpOﬂdClltS had at least prill]il['y
' ' At to males. Again, m S
|lk€|y to seek uledlcal carc compd:ed

d their choice of hospital care as against traditional herbal
ine

education which may have infosi
e ulpedl|caled pOpu'Ellion in this region.

alternatives that is more commob with th

- hile all the respondents had a history of
tudy is that W
result of this S

One of the highlight of the | |
presenting complaints which goes a long

one of thelr
fever, more than half of them ad headache as
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Chapter Five
DISCUSSI0NS

Questionnaires from all enroljed '
subjects were retumned and that was likely due to the interviewer

administration technique that

as employed. Ty ‘
anslation of key components of the questions into

the local Yoruba language and the : .
& the use of Interviewers that could speak and interpret expressions in

Yoruba tmproved the accurac
| acy of responses. The few unsuitable responses observed could be

explained by the subijectj , .
i ’ Jeclive naturc of pain under study, the easily irritable respondents involved

because they w il - :
eca y were all acutely ill and the multi-ethni¢ distribution of the study population which

influenced their interpretation of concepts.

The higher enrolment of respondent at the University College Hospital centre was proportionate to
the higher volume of patients that visited the hospital relative to the other centre. Transmission of
malaria was expected to decline in the study population with the onset of dry season but, it was

observed in this study that more cases of malaria sought medical care at the study centres In
December compared to October and November. This may be explained by workers’ strike actions

observed during the first two months of data collection among other factors.

Most of the respondents in this study were Nigerians of Yoruba extraction because they constitute

the predominant and indigenous ethnic group in Ibadan city. Majority of the respondents (48.4%)

were aged between 20-and 39 years and this group holds high economic and social value in any

community; thereby;accentuating the impact of malaria on this endemic city. The fact that majority
’ ?

a socio-cultural trend that makes women more

of the respondents were females can be explained by

Again, most of the respondents had at least primary

likely to seek medical care compared to males.

choice of hospital care as against traditional herbal

education which may have informed their

ycated population in this region.

' 1-ed
alternatives that is more conunmon with the ul

i< thay while all the respondents had a history of

¢ of this study

One of the highlight of the resul |
g complaints which goes a long

qdache as one of their presentin

fever, more than half of them had he
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E 3 .

%hig'caﬂ explain why majority

jay 10 underscore how the €XpPerience of pa;
W N w
PaIN was of concem to these respondents with malaria.

of the res
Pandents had ysed some analgesics prior to presenting in

hospital as self-medication. Paracetamol as
th
€ mo?t commonly_ used drug. by those who used

esics because of the relati .
analg 1€ relatively fewer side-effect profile of this drug, its lower cost and easy

availability over the counter compared to lbuprofen and other NSAIDS that are known to have

r antipyrelic effect. This wi ‘s .
better anlipy widespread self-medication witl; paracetamol can account for why

ost of the respondents had axill: | |
4 g 'Xillary temperature < 37.5 °C af presentation. Also, the finding that

some of the respondents had started antimalaria) medication prior to reporting in hospital and that

most of these used one of the ACTs regimen can explain why very few showed parasitaemia on

thick film microscopy.

The overall prevalence of pain due to acute uncomplicated malaria among the respondents was
\ | |
72.3% despite analgesics abuse and home use ol antimalarial medication before presentation

implying that the actual prevalence of pain among un-treated malaria cases in the community could
be much higher. The reasons why more adults had pain when compared with children requires
further research. Though, we may postulate that adults have more socio-psychological (actors that
could potentiate their leeling of pains aside the fact that cluldren were less likely to understand what

pain really is as compared to adults. More females were found with malaria pain compared to males

fferences in the pain tolerance threshold between the sexes.

which may be explained by some di

ation existed between the presence of pain in the

However, no statistically significant assOC|

at presentation or their having had some education or their
C

respondents and their being [cbrile

further stratified by age, the sex variation remains such
was It

When the prevalence of pain by S€X

o male children and more adult females had pain
C

‘ ed t
that: more female children had pain compar

ically significant differences (p=0.003)

alls
compared to adult males. These Were e

commonly aching and the
nts was Mmost

the responde
enced b}’

aria pain experl |
The character of mal I respondents. The head, non-specific

2 ‘ 1
. intermittent m mMos
Pattern of occurrence of the pain was Intet
60
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hospital as self-medication. Paracetamgl was

the mo?t commonly used drug by those who used

esics because of the relat; :
analg elatively fewer side-effect profile of this drug, its lower cost and easy

availability over the counter compared to Ibuprofen and other NSAIDS that are known to have

ipyretic effect. This wi :
better antipy effect. This widespread self-medication witl paracetamol can account for why

most of the respondents had axill: . :
d Hlary temperature < 37.5 °C presentation. Also, the finding that

some of the respondents had started antimalarial medication prior to reporting in hospital and that

most of these used one of the ACTs regimen can explain why very few showed parasitacmia on

thick f1lm microscopy.

The overall prevalence of pain due to acute uncomplicated malaria among the respondents was
‘ .

72.3% despite analgesics abuse and home use ol antimalarial medication before presentation
implying that the actual prevalence of pain among un-treated malaria cases in the community could

be much higher. The reasons why more adults had nain when compared with children requires

further research. Though, we may postulate that adults have more socio-psychological factors that

could potentiate their feeling of pains ~side the fact that children were less likely to understand what

pain really is as compared to adults. More females were found with malaria pain compared to males
C

11 | ' ween the sexes.
which may be explained by some€ Jifferences in the pain tolerance threshold between the se

it g e of pain in the
However, no statistically significant association existed between the presence ol p

on or their having had some education or their

respondents and. their being febnle at presentat

: - 59 of significance.
occupation, religion marital status or ethnic group at 5% level of Sig

further stratified by age, the sex variation remains such
S

’ . wa
When the prevalence of pain by sex .
o male children and more adult females had pain

N dt
that: ;more female children had pamm compare

e statistically significant differences (p=0.003).

compared to adult males. These Wer

! the

vas most commonly aching and
' experienced by the respondents W
The character of malaria pam .
5 ( in most respondents, The head, ﬂOH-SpeCIfIC

was 1nterm iten

60

Pattern of occurrence of the paln
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..Qggneral muscular sites, joints S Abd e
| Ccommon sites of malaria in in th
pain in the

..‘rcspondents. When pain locatjon Was strati

fled f; :
or : : '
4gC, variations were observed for children and

adults, respectively: more adults :
' "ad head, joint and general muscular pains while, more children
J

had abdominal pains. This i ; .
1ad P IS consistent with the Prevalence of abdominal pain among hospitalised

children in Pakistan as found In

F
|

a4 study by Zaki (2010). The pathophysiological mechanisms of

find; : _ | :
these !'ndings require more research atlention. Besides, malaria pain did not radiate to other body

e

| location in most respondents in this study. There was $ome difficulty with determining the specific

site of pain radiation during data collection because most of the respondents had more than one site

of pain at the same time. Hence, defining which pain radiate to another site was difficult.

—\-_'—--rﬁ?“' r—.

When evaluated at peak and at presentation, most respondents found their malaria pain moderate in
intensity irrespective of the pain rating scale used. On the verbal rating scale, this moderate pain
was more commonly described as discomlorting as against mild, moderate, horrible or excruciating.

These findings may have been intTuenced by the lact that most of the respondents routinely use

analgesics and had used somc prior 1o presentation. Though, a few of them considered their malaria
as severe, horrible, excruciating or worst pain nnaginable. The level of pain intensity that

respondents’ would accept normally (a relative estimate of pain threshold) was assessed using the

NRS and the result showed that. most respondents would accept “No pain” but surprisingly,

moderate pain was found acceptable to some.

The result of the assessment of the perceived effect of malaria pain experience on respondents
ge that malaria inhibit individual productivity

activities support the knowled

routine essential life
ces resulting in slowed development ol endemic societies.
1

with enormous economic conseqtec

mj 0 C and in some instances
moderately, severely and In .
respondents 1O 1ildly, Y,

Malaria pain was perceived by |
activities, walking, mood, sleep, relation

| » work or schpol
e with respondents work 0

to completely interfer
sent of life by varyig degree.

with people as well as general enjoyn

: sex. use of ACTs as antimalarial medication and
en(S dgc, i

revealed thal respond

Bivariate analysis at 5% level of

e : riencing malaria pain
flon with €Xpe
ant assocCla

PCV level had statistically signtlic o
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significance. When these variables associated with malaria pain were pulled block-wisely into a

l - 5 o o . l o i - .
ogistic regression analysis, it was evident that childreh were 1.7 times more likely than adults and

males were 1.4 times more likely than females to experience malaria pain but, both findings were
not statistically significant. As other clinical factors were pulled into the logistic analysis,
respondents who did not use ACT prior to presentation were found to be 5.4 times more likely than
those who did to have malaria pain. Also, respondents with PCV less than 30% were found to be
2.8 times more likely than those with PCV 230% to suffer pain during a bout of malaria. Both

findings were statistically significant. These lindings implied statistically significant evidence that
being a child or male or having PCV<30% or not using Artemisinin-based Combination Therapy

(ACT) early increased respondent’s risk of developing malaria pain .in the presence of other
\

associlated factors.

FFinally, this study showed that a considerable number of respondents experienced severe pain as a

result of their malaria illness but, none of the socio-demographic characteristic of respondents or

their clinical parameters were found to be significantly associated with their experience of severe
malaria pain at the 5% level of sipnilicance. llence, no factors could be pulled into a logistic

regression model that could determine the risk of developing severe pain during malaria illness in

the respondents studied.
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- CONCLUSIONS

This study found a high prevalence of pain among outpatients who suffer from acute uncomplicated
malaria and the characteristics ol the pain varied significantly with age, sex and the packed cell

volume of the patients as well as their early use of potent antimalarial medications.

Also, malaria pain was found to be severe enough to!interfere with the essential life activities of

respondents such that it may be exacerbating the impact of the disease on families and endemic

communities since individual productivity will have been impaired.

These findings underscore the need to improve accurate evaluation and ensure adequate treatment
of pain in the on-going efforts to control and eradicate the disease as a way to minimize the impact

of the disease in endemic communities.
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- ‘ I
RECOMMENDATIONS
Achieving success with malaria control

remain a priority target and critical challenge to African

overnm ' 1tuti :
g ents and global institutions. From the results of this study, the burden of the disease is

strongly mtluenced by the pain experienced by the sufferers. [ hereby make the following synoptic

recommendations to the various stakeholders as thus:

Clinicians and health researchers

1. Should recognise, accurately evaluate and adequately treat the pain experienced by

malaria patients. ‘

2. Should begin to document and report the characteristics of the pain experienced by

patients suffering from malaria and design studies to elucidate the many grey areas.
Individuals, families and communities

I. Individuals should recognize pain as a corrunon symptom of malaria that must be
reported to their health care provider promptly for effective care
2. Families and communities should improve their attention to malaria control

measures tn their environment and homes, knowing that the disease does not only

\
cause fever, it does inflict pain that reduce gross family and community productivity.

Government, policy makers and donor agencies

1.©-Now more than ever, government at every level should improve funding for research
in malaria pamn that will spur more scientific approach to care

2 The malaria treatment policies of the National Malaria Control Programme should be
reviewed to reflect pain as a critical component of malaria illness which must be
adequately evaluated/measured to ascertain its intensity before treatment and should

be given the same attention as the fever dlue to the disease.
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Appendixes
QUESTIONNAIRES

DEPARTMENT OF EPIDEMIOLOGY, MEDICAL STATISTICS AND ENVIRONMENTAL
HEALTH, COLLEGE OF MEDICINE, UNIVERSITY OF IBADAN, NIGERIA

m—

Pain in Malaria Questionnaire

Date: ---.... 7 oA T, G A e = e e T
SECTION A (Socio-Demographic Data)

1. Agein years: (as at the last birthday).

2. Sex: | Male (1) [ Female (2)

3. Religion: [—_](1)Christianity ] (2)Islam; Others (3)

4. Nationality:[ JNigerian(1) [—1 Non-Nigerian(2)

5. Ethnic group(if Nigerian): Yoruba(1) Igbo(2) Hausa(3); Others(4):___ ___

6. Occupation? (if a child {<12years}, Occupation of Father/Guardian)

JUnemployed (0)

| Subsistence farmer /Petty trader (1)

_____1Junior Worker in civil service/other institution (2)

Senior Worker in civil service/other institution (3)

[ Business -Self-emiployed (4)

[ ] Self-Employed -Artisans/barbers/carpenters/Technicians (5)

—

—__1Student (6) [__IRetired Employee (7)
7. Highestlevel of education completed? (if a child, then mother’s/Guardian’s)
[ No formal education (0]__1 Primary School (1) L——] Secondary (2)

[ ] Diploma/NCE/Polytechnic/University or Higher (3)

8. Marital status: [ ]Single (0)( ] Marrie‘d (1) ] Separated/Divorced (2)
[ ] Widowed (3) Others (Pls Specify-4) -

SECTION B (Brief Medical History)
9. (a.) Presenting Complaints? (1) (2) o

(3) (4) .

(b.) Clinical Diagnosis/Impression: _ —

10. Onset of lllness? (in days) _ -

11. (a.) Temperature (in °C):
(b.) Weight (in Kg.):
(c.) Height (in metres): __
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12. Other Medical Conditjons present:L _1Sickle cell Disease (1)
Others (2) Pls state:

13. Do you have pain? [ vES (1) =51 NOI(2)

SECTION C (Assessment of Pain in Malaria)

14.1f yes, what is the character/quality of this pain? (E.g. aching, biting, burning, colicky,
etc.): o
15. When did the pain start? (state in days): l

16. Duration of pain from onset (estimate from question 15 above):

17. What is the pattern of the pain?

(1) Continuous [ ) (2) Intermittent [____]

18. Is onset of pain related to other symptoms? (Pls, note respondent’s presenting

complain above)

Before After

[ (a) Fever [

— (b) Headache

— (c) Bittertaste S

[ ] (d)Loss of appetite [

p— (e) Fatigue ]

[T (f) Nausea ]

=y (g) Vomiting [

() Dtlhers (SIRBEIMLIS . oo commn vismndinne s mmes 1875 H5e £4 S 5 TEERT S e + RS TR ww

19. Where is the pain now?(State location in the body): —
20. Does the pain radiate to other part of the body? [ 1 Yes (1) L[__1NO0(2)

21.If yes to 20, site of radiation(state body location): o
22. Rate the severity ol your pain AT PRESENT by indicating along this line

There 0ond= No Pain a;a 10 end= Worst Pain Imaginable

23 Also indicate if yeur pain Is: |
(0) Mild (1) Discomforting (2) Distressing (3) Horrible
E PAIN IS MOST SEVERE and indicate its severity on this

(4) Cxcruciating

24. Now, think about WHEN TH

line

[ —————
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O A
. e 3 4 5 6 7 8 O 10

Where: 0 end= No Pain

and 10 end= Worst Pain Imaginable

25. What level of pain do find acceptable? Indicate the severity when pain is acceptable to
you

0 1 2 3 4 5 6 7 8 9 10
Where: 0 end=No Pain _and 10 end= Worst Pain Imaginable
26. What drugs/medications are you receiving now?
DRUG THERAPY PERCEIVED EFFECTIVENESS
Very Maoderate(2) | Low(3) Not at all(4)
effective(1)
a. | None (no drugs el any
| type) |
b. | Analgesics (list) ) |
1.
. " I ]
c. | Herbs ;I
| d. Non Drug therz‘lpy (list) l
|
1.

2 | |

e. | Others (please,_.s: |_)_ecify)
| 1.
2.

27. How does your pain interfere with the following activities? (use this scale 1-10)

Vi 3 4 5 6 7 38 9 10

0 1

—_—_——_——_-——_.#
Where: 0= does not interfere and 10= completely interfere
ACTIVITY Interference Score

a.) Occupational/School activity

b.) Mood

c.) Walking
d.) Normal work within the house

e.) Relations with other people

f.) Sleep
g.) Enjoyment of life
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28. What types of thought coine to your mind as result of your pain? Please list:

—

—_———————

t

SECTION D (Laboratory Results)
29. (a.) Malaria Parasite prescnt?: [ 1YES (1) 1 NO(2)

(b.) Malaria Parasite (MP Density on thick blood film): ___

30. Packed Cell Volume (Capiilary PCV):
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DEP - : EPIDE ‘ '
ARHTEALEJ?"E OCFOII:JPIDEMIOLOGY, MEDICAL STATISTICS AND ENVIRONMENTAL
 LOLLEGE OF MEDICINE, UNIVERSITY OF IBADAN, NIGERIA

N =

Pain in Malaria Questionnaire

(YORUBA TRANSLATION)
Date: ....... L, R oy C I P e
SECTION A (Socio-Demographic Data)
1. Kini ojo ori yin? : _____ (asatthelast birthday).
2. Sex: [__Jjokunrin(1) [—] Obirin(2)
3. Religion: | ] (1)Christianity [ Islam (2); Others (3) T
Nationality: ] Nigerian(1) [—__1 Non-Nigerian(2) [
5. Ethnic group(if Nigerian): Yoruba(1) Igbo(2), Hausa(3); Others(4):_.
6. Ise wo ni e nse? (if a child, Occupation of Father/Guardian)
[_]Unemployed (0) [—__JAgbe (1)
[ ] Osise kekere niibise ijobai (3) ] osise agba ni ibise ijoba
[ Osise aladani (3) ] Onisowo ni yin (4)
] Oniiseadaniyi (5) - _J]Omoileiwe (6)

7. Highest level of education completed? (if a child, level of education of

mother/Guardian)

[ INo formal education (0) | Primary School (1) L Secondary (2)
[ ] Diploma/NCE/Polytechnic/University or Higher (3)

8. Marital status: [ _JApon (0) [ ] waniile oko (1)[___] eyin ati oko ko gbe po
mo (2) [ lopo (3) Others (Pls Specify-4)

SECTION B (Brief Medical History)

9. Kiniawon apere tieri ki e to wa ri dokita loni? (1) (2)

(3) (4) (5)

10. lgbawo ni aisan yI bere? (in days) -

11. Ara gbigbo na (in 0C): ) -
abi ti o ma nse yin 2] Sickle cell

12 kini awon aisan miran ti e tun ma ghba itoju funt

Disease (1) Others (2) Plsstate: __ -
Beeko (2)

13. Nje e ni arariro lati igha Li aisan yi ti bere? Beeni (1)

NB: If NO pain, STOP THE INTERVIEW HERE! If YES, go to section C &.
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SECTION C (Assessment of Pain In Malaria)

14. Ti ) iro, f '
) e bani arariro, iru arariro wo? (fun apere: riro (aching), jijanije (biting), tita
(peppery), luelue (dull) etc)

15. Niighawo ni arariro yi obere? (ojo)

16. Duration of pain from onset (estimate from question 16 above):

17. What is the pattern of the pain?

(2) O nwa ni igbagbogbo [ ] (2) Ekan kan ni o ma nwa | ]

18.Bawo ni igbati arariro yi bere se je si igba ti awon apere miran bere?

Y_‘__

Ki oto ebere leyin ti obere
(a) Iba : [
(b) Ori fi fo —
(¢) Enu kikoro ] .[
(d) ai le jeun ] [
(e) rire n —] [
(f) gbigbe eyin lebi ] :
(8) ebi ], —1.

(h) Awon nkan mii (SPeCify): o e e

19. Nibo nt ara yin ni oun ro yin? (fun apere: apaotun, ese osi ibo?):

20. Se arariro yi lo kakiri si ibomiran ni arayin? | ] beni (1) | Beko (2)

21. Ti o baje be, nibo ni ara yin ni o lo? (state body location):

22. So bi arariro yi se po to ni lowo lowo bayi; fi ami si ori nomba ti o fi han bi arariro naa se po to?

0 1 2 3 4 2 6 7 8 9 10
Where: 0 end= No Pain ~ and 10 end= Worst Pain Imaginable

23. Bawo ni iroro na seri: (0) o po die (1) O funyin niinira (2) O fun yin ni
inira to po (3) inirati ko darara (4) inira ti o buru jai

24. Nibayi, ronu igbati irora yi buru julo, fi ami siori nomba ti o fi han bi o se po to.

0 1 2 3 4 5 6 7 8 9 10
Where: 0 end= No Pain and 10 end= Worst Pain Imaginable

s Fi nomba se apej uwe bi iroratiele farada se po to. (Indicate the severity when pain is acceptable to you)
25. rln

e e —— e e
9 10

2 3 4 5 6 r .

0 1
and 10 end= Worst Pain Imaginable

Where: 0 end= No Pain
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26. Iru ogun wo nj e tf |g?

DRUG THERAP
’ APY I EFFECTIVENESS
da . | Very effective j[ Moderate Low | Notatall
0 | None (no drugs of any type) i
|
rl (Ogun arariro) (so oruko re) E
1.
2.
2| Agbo (herbs) — | T
3 | Non Drugtherapy (list) | #
JJ
1.
t
2.

o

4 | Omiran (please, specify)
|- I
2.

27. Bawo niidiwo t1 arariro yi se fun yin lati se awon nkan wonyi se po to? (Score with this scale of 1 - 10)

0 1 2 3 4 5 6 7 8 9 10
Where: 0= does not interfere ~ and 10= completely interfere
ACTIVITY Interference Score
h.) Ise sise |
i.) Mood S —
j.) Atirin =,

n

k.) Ise sise larin ile =

l.) Biba awon eyan se ere tabi se nkan po

m.) Sisu Orun

n.) Sise igbadun —

28. Iru ero wo lo ma wa si okan yin bi arariro ba ti wa? Please list: B

SECTION D (Laboratory Results)
29. Malaria Parasite ( MP Density): (0) thiclk or thin blood film:

30. Packed Cell Volume (Capillary PCV): - -
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INFORMED CONSENT FORM

DEPARTMENT OF EPIDEMIOL

OGY, MEDICAL .

MEDICINE, UNIVERSITY OF IBADAN. NIGERIA
Informed Consent Form -

Ul/UCH Ethics Committee Approval number:

a
...............................................

Date of Approval Expiry: ......... T Y S

Title: AN ASSESSMENT O THE PREVALENCE AND NATURE OF PAIN IN MALARIA

Investigators & Affiliations: This study is being conducted by Dr. IKEOLUWAPO O. AJAYI

and Dr. ABRAHAM RB. IDOKOKO of the Department of Epidemiology, Medical Statistics and
Environmental Health, The College of Medicine, University of Ibadan.

Sponsors: This study is sponsored entirely by the researchers listed above

Purpose of Research: Malaria is a serious health problem in Nigeria as it causes a lot of
illness and even death especially among chil(lreﬁ. Pain is a symptom of Malaria that is
commonly experienced by most patients. It aggravates the illness and probably contributes
most to the incapacitation experience by sufferers. However, this pain is often overlooked
and not always documented by doctors/medical personnel. Analgesics are prescribed
routinely as part of Malaria treatment without tully evaluating the pain. The adequacy of
treatment provided for pain in Malaria and effectiveness of analgesics commonly prescribed
is not known. Lvaluation ol the severity of pain is essential to monitor the effectiveness of
treatiment provided. No study has been reported in the literature on evaluation of pain in
Malaria. This study is being conducted to determine the prevalence, pattern, character, site

and severity of the pain in patients who have Malaria as well as the treatment modalities used,

their effectiveness.

Procedure of Researcli: we enroll all persons six (6) years and above who present to this
clinic with fever into this study. We are hereby asking you permission to allow enroll you or

your child into this study.

You or your child will be asked basic demographic information at start. A finger prick to

obtain about 1-2ml of blood for Malaria test and to find out about your paclked cell volume

and genotype will be done at no cost to you. If Malaria parasite is found in your blood we will

then ask more information about your pain experience in this illness. Medications to treat
Malaria will be given to you for ree and you will be required to come Fomorrow and the day
After for us to evaluate how well the medications given to you are working and a.lso to t.est the
change in the level of Malaria parasite in your blood. All resuits of test done will be given to

you.
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will goaway in few minutes or at most in a few days

All information obtained will be treated in all confidence and for
Your name and other personal identi

without your

this research purpose only.
fler information will never be made public. Analyzed data

ldent.lty variables will be used in scientific publications to Improve the care and
Mmanagement of pain in people who have Malaria.

Taking part in this study 1s absolutely voluntary. You are free to withdraw your consent or
that of your child at any time without any repercussion on you or the care of your child in this
hospital. It is possible when this study is over, we may want to look again at the laboratory

and medical record data collected during this study to help us answer other questions. If this
happen, neither you nor your child’s name or identity will be made public.

This research has been approved by the University College Hospital Ethics Committee. The
Chairman can be contacted at Biode Building, Room T10, 2 floor, IMRAT, UCH, Ibadan.

Tel: 08032397993; email: uiuchirc@yahoo.com. In case of emergency or more
questions, please contact Dr. I. O. Ajayi at her office in the Department of Epidemiology
and Medical Statistics, College of Medicine, University of Ibadan; Tel: 08023268431;
Email: ikeajayi2003@yahoo.com.

Statement of the person obtaining informed consent: | have fully explained this research
to and [ have given sufficient information,

- S — N —

including about risk and benefil 1o enable an informed decision.

)

Name: __ Signature: Date:

Statement of the person giving informed consent: | have read the above information or it
has been read to me and I understand the content. | have asked all the necessary questions

and satisfactory answers have been given to me.

] of hereby consent

or give consent to have my child (name) Study ID. No. to

participate in this study. I understand 1 have the right to withdraw myself/child from the

study atany time without it in any way alfecting my medical care in this hospital.

Sipnature: __ . Date: .

Your Name:

Signature: Date:

Witness Name:
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ETHICAL APPROVAL LETTER

——— —

INSTITUTE FOR ADVANCED MEDICAL RESEARCA AND TRAINING (AMRAT) 5223

COLLEGE OF MEDICINE, UNIVENSTTY OP IBADAN. 1BADAN, NIGERIA. gi

Director: Prof. A. Ogunnlyl, ascties), MBCHS, RIGP. FWACP, PRCP (Bdin). FRCP (Land) Jated

Ter: 08023038583, 08038094173
E-mall; sogunniyl@comul.edu.ng

UIPLICH £C Reglstmtion Number: NOREC/05/01/2008a
NOLICK OF EXPEDITED REVIEW AND APPROVAL
Ite: Poin Lt Malario: An A-sessment of the Prevalence and Charuacter,
UDBUCH Ethies Commitice - ssigied numbex: U]/EC/I\I/OZSO

INuine of Pnncipal [nvesugasor, Prol. Olaltan A. Soyannwo
Address of Prnincipal Investijator: Department of Anarsthesia,
College of Mcdicine,
University of 1bedan, Ihadun
Diue ol recept of vahd apphcation: 23/11/201 ]

Date of meeting when tinal « ctennination on ethicalapproval was made: N/A

Ttus s ta inform you it the research desceibied inthe submitied protocol, the consent fonns,
and other participant mitonatien matenals have been reviewed and given expedited approval by
the UL'UCH Ethics Comantroe

Tus spproval dates from D200 o 28/1172012. If there {5 delay in storting thie reseasch,
picase inform the ULICH Ethics. Comnmittce so that ths dates of approvol can be edjusted
sccordingly. Note that no pacticipant accnyal or activity reloted to this research may be canlucted
outside of these dates. A/l vformed consent forms nsad in this study must carry the UVUCH EC
wssigned number and Juration of UIWUCH EC approval of the study, It is cxpected that you
submil your annua) repurt ¢ woll as an annual request for the project rencival to the UVUCEH EC
cacly in order (o obtain rencwel of your approval 1o avold disruption of your rescasch.

The Nutional Coule for Heolth Resoarch Ethies requires you to comply with all institurional
gicdelmes, rules dud reguiations and with the tenets of the Code (nctuding. ensuring that all
adverse events are repontald prompily to the UVUCH EC. No changes arq perniltted In the
rescarcl swithout priee approval by the UWUCH LEC axcept in circumsiances outtined (n ihe
Code. The ULVUCH U reserves the right to conducet compliance visit to vour research sitc

wethout previous noltficaltor

Director, IAMRAT | |
Chairman, UVLCH Ethies | ommitlee

F-mail: gipehite i yaboogon)

_-*IM“M

e “—‘"“““"_Em-ﬁloethlca «Malarta *Environmental 8clonces « Epidemiology Rasoarch & Servico

_Rao.og; ?vl::u”:a.l’ % Bocia| Sciencas +Phurmacoulical Sclences s Cancar Resosrch & Services »HIV/AIDS
o —
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i ‘#‘I-_
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OLA CATHOLIC HOSPITAL

Ofuyoro Oke-Ofa

P 3 Box 1044 Secrelairl, Ibadan, Nigarle
Tel: 0803-70377335, 0287253026
&-mail: oluyorocatholic@yahoo, com

) 7 Oevember; 2011
Your Ref ©.. o Owr Ref No. Dare;

’I
|
|

e — _

Dear Dr. Ajay,

ETHICAL APPROVAL

It 15 v pleasure w info m you that the hospital Ethics Comrmittee has granted
your request ta imervicw patents and administer. questionnaire for a study
ttled “PAIN IN MALARIA T 18 gpecified 1n your proposal.

. : . \ o
The hospital however, onsiders seriously conducting rescarches within the

stendards of best practices and also requires you to submit to the committee a
bound copy of the final study lor hospital records.

Pleusce [cel Iree to contact the committee for any assistance you may require.

Wishing you the very ot

Yours sincerely,

J. Ayo Badejo
Secretary ,I5thics Comn.idlee

it Rt g e AN 004 W S gt s PP
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~ OLACATHOLIC HOSPITAL

Oluyoro Oke-Ofa

F ) Box 7044 Secretaiial, batlan, Nigeria
Tef- 0803-7031735, 028729026
€-mait: oluyorocatholic@lyahoo.com

\

7 Qexembor, 2011
Date:

Your Rey . STH o % Our Ref No.

Dear Dr. Ajawi,

ETHICAL APPROVAL

[t 15 mv pleasure o nfo-m you that the haepital Ethics Committee has granted
your request to mtervicwy pauents and administer questonnaire for a study
titled "PAIN IN K. ALRIA " a8 specified in your proposal.

| . . \ LT
The hospital however, - onsiders seriously conducting rescarches within the

standards of best pruclires and also requires you to submit to the committee a
bound copy of the final study for hospital records.

Pleasc fee! free 1o contact the committee for any assistance you may require.
Wishing you the vernv oot

Yours sincerely,

....................

Ju. Ayo Badejo
Secretary Ethics Contn iitee
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