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Past studies in the United States and Canada have found that the prevalence for 

fibromyalgia (FM) is approximately 2%, but there are very few studies of this condition 

in developing countries.  With the organic basis unknown, the diagnosis of FM rests on 

the subjective report of chronic pain, sleep and cognitive disturbances, and mood 

alteration.  Since these experiences are partially culturally conditioned, it is possible that 

the prevalence of FM in a setting of high disease burden, drought, and famine may be 

different both for physiological and cultural reasons than in a developed country.  The 

prevalence, severity, and factors associated with FM were investigated.  A cross-sectional 

study of 128 Luo adults in rural Kenya consisted of interviews with patients presenting to 

an annual temporary clinic.  A modified version of the 2010 American College of 

Rheumatology preliminary diagnostic criteria for FM was used to identify bodily points 

of pain and severity of symptoms in order to categorize subjects with FM.  A Community 

Health Assessment Profile was used to record patient demographic and background 

information.  The study yielded a prevalence of 20% for FM, and the significantly 

associated factors included age, education, malaria, stroke, and death of a family 

member.  The high prevalence of fibromyalgia in this clinical sample raises questions 

about the role of increased physical and psychosocial stress in a developing country as a 

significant context in understanding the disease. 
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CHAPTER ONE 

 

Introduction 

 

 

Fibromyalgia (FM) is a musculoskeletal condition with a neurological basis that  

is identified as generalized pain and a cluster of symptoms that have persisted for a 

period of at least three months without a known cause.  Primary symptoms include 

widespread chronic pain that is accompanied by fatigue, sleep dysfunction, anxiety, 

depression, and cognitive problems (Bennet et al., 2007).  Fibromyalgia can be diagnosed 

using the tender point count method established by Wolfe et al. in 1990.  The success of 

the method depends on the patient’s ability to report the experience of pain in response to 

applied pressure upon at least eleven of eighteen specified tender points.  However, the 

most recently introduced criteria for fibromyalgia diagnosis is a questionnaire that uses a 

Widespread Pain Index (WPI) and Symptom Severity Scale (SS) (Wolfe et al., 2010). 

The pain that is experienced in fibromyalgia can be classified as hyperalgesia, 

which is described as a heightened pain response to noxious stimuli, or allodynia, which 

is defined as painful responses to non-noxious stimuli (Staud et al., 2001).  The etiology 

of fibromyalgia is primarily unknown, although some suggestions exist regarding 

potential contributors to its symptoms (Clauw, 2009).   

Risk factors for having fibromyalgia include poor sleep, psychological distress, 

smoking, fatigue, anxiety, genetic influences, and the presence of other associated 

syndromes such as chronic fatigue syndrome, irritable bowel syndrome (IBS), and 

temporomandibular disorder (TMD) (Wallace & Wallace 2003).  Various infections such 
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as parvovirus, Epstein-Barr virus, and Lyme disease also may be involved in 

fibromyalgia symptoms (Clauw, 2009).  Women are more likely to have fibromyalgia 

than men, but this could be a reporting bias due to their increased likelihood of seeking 

out medical attention (Adamson et al., 2003).  Along with hormonal differences, women 

also have a lower pain threshold than men and a greater tendency to judge stimuli as 

being more noxious (Yunus et al., 2000).  Fibromyalgia is more often seen in older rather 

than younger people (McBeth & Jones, 2007).  Socioeconomic factors, such as lower 

levels of education, high rates of unemployment and divorce, and poverty tend to be 

related to greater prevalence rates (Bergman, 2005).   

The severity of fibromyalgia symptoms is also associated with unhealthy 

conditions such as smoking, poor diet, and obesity (McBeth & Jones, 2007).  Physical 

stressors such as previous trauma, injury, surgery, or hard labor seem to play a role in 

precipitating symptoms (Buskila et al., 2009; Kivimaki et al., 2004; Lundberg, 1999).  

Psychological distress in the form of adverse childhood events, sexual and physical 

abuse, depression, anxiety, and daily stressors tends to be reported by fibromyalgia 

patients (Lampe et al., 2003; McBeth et al., 1999; Boisset-Pioro, 1995).  Sleep 

abnormalities may also be a risk factor and precipitator of symptoms of fibromyalgia 

(Mork & Nilsen, 2012). 

Because of the multifactorial nature of fibromyalgia and the fact that the cause is 

still not understood, there is a variety of diagnostic criteria for it, and not all are agreed 

upon.  Currently, fibromyalgia is most popularly classified according to the 1990 criteria 

established by the American College of Rheumatology (Wallace & Wallace 2003).  As 

mentioned above, a patient is diagnosed with fibromyalgia if he or she confirms at least 
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eleven of the eighteen tender points in the presence of widespread pain.  This method of 

diagnosis has a sensitivity of 88% and specificity of only 31%.  The newer 2010 ACR 

Preliminary Diagnostic Criteria for Fibromyalgia classifies patients with fibromyalgia 

through a questionnaire that integrates a Widespread Pain Index (WPI) and Symptom 

Severity (SS) Scale.  It correctly identifies 88% of patients that had been previously 

diagnosed with fibromyalgia via the traditional ACR criteria (Wolfe et al.  2010).  The 

preliminary diagnostic criteria continue to be debated and have been modified recently 

with the addition of a FM Symptom scale (FS) to gain a sensitivity of 96.6% and 

specificity of 91.8% (Wolf et al.  2011). 

Prevalence rates vary in different areas depending on population and method of 

diagnosis.  Studies conducted with the 1990 ACR criteria in the United States, the United 

Kingdom, and Sweden during the mid-1990s and 2001 reveal that chronic pain generally 

affected 11% of the population (Croft et al., 1993).  Other data indicated that one out of 

fifty people in the United States fulfilled the 1990 ACR criteria for fibromyalgia (Wolfe 

et al., 1995), with 80 to 90% being female, and 60% of diagnoses ranging between the 

ages of 30 and 49 (Wallace & Wallace 2003).  It is estimated that at least 2% of the 

population within any country or culture tested has fibromyalgia (Wallace & Wallace 

2003).  A later prevalence study conducted in major European countries reveals an 

overall prevalence of fibromyalgia that is between 3 and 5% (Branco et al.  2009).  

However, another study shows a prevalence of 2.1% in females and 2.4% in males within 

the German general population (Wolfe et al.  2013).  With findings in the range of 2-

11%, it is unclear whether the prevalence of FM has changed, the criteria for diagnosis 

are not being uniformly applied, or a the difference is due to sampling.   
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Despite the breadth of research that has been conducted in regards to chronic pain 

and fibromyalgia, most studies have been done in developed nations, and very few have 

been carried out in developing regions of the world.  This absence of data prompts 

questions about the prevalence of fibromyalgia around the world.  Given the severe 

poverty and its related problems in the developing world, the symptoms of fibromyalgia 

take on a different significance.  Developing areas suffer from pains that are completely 

different from those that plague the wealthy, such as poverty, preventable diseases, and 

lack of access to basic sanitation and adequate health care.  Pain, fatigue, sleep problems, 

anxiety, depression, and cognitive dysfunction have a different meaning in the context of 

a world where a person sleeps on a dirt floor and has food insecurity, no clean water, a 

large family with little or no income, and debilitating illness or untreated injuries.  Given 

the increased physical challenges and psychosocial stressors, would the prevalence of FM 

be the same, and what would be the risk factors? Without a definitive biomarker for this 

disease, would the criteria for diagnosis that are so highly tied to physical and social 

environment mean the same thing? The goal of this study is to explore the prevalence of 

fibromyalgia symptoms and its associated factors in a clinical sample of one of the 

poorest populations within rural western Kenya and to consider the context for these 

findings that may be different than the developed world.   
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CHAPTER TWO 

 

Review of Literature 

 

 

Fibromyalgia (FM) is one of several central nervous system sensitivity syndromes 

and is characterized by generalized, long-term, chronic pain that diffuses throughout the 

body within the soft tissue, muscles and joints (Wallace & Clauw, 2005).  This particular 

type of pain differs from acute pain in that it develops gradually and seemingly without a 

clear cause (Clauw, 2009), and it occurs over a period of at least 3 months (Yunus et al., 

1989).  On the other hand, acute pain usually results from an apparent, single experience 

of an intense pain stimulus such as an injury with known cause, and its severity is clearly 

quantified and defined (Wallace & Clauw, 2005).  FM is commonly accompanied by 

stiffness, chronic fatigue, troubled sleep, cognitive difficulties (problems thinking, 

remembering, or focusing), and psychological distresses (anxiety and depression (Bennet 

et al., 2007).  Other dominant characteristics of FM are hyperalgesia and allodynia (Staud 

et al., 2001).  FM is most common in adult females from 40 to 60 years old (Wallace & 

Clauw, 2005).  Additionally, women appear to have a lower threshold for pain and 

experience greater severity of pain than men (Castro-Sanchez et al., 2012).  Because FM 

is a multi-symptom disease and there seems to not be a single obvious cause or triggering 

event, it is difficult to diagnose.  Not surprisingly, FM is often misdiagnosed as other 

conditions such as chronic fatigue syndrome, irritable bowel syndrome, Lyme disease, 

rheumatoid arthritis and a number of other pain syndromes (Wallace & Wallace, 2003).  
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Many of the symptoms of these different conditions tend to overlap with those of FM, 

and patients can have any of these conditions concomitantly (Yunus, 2007). 

Diagnosis of Fibromyalgia 

There are several diagnostic criteria for FM that have been established and 

modified over the years.  FM was originally identified as “fibrositis” and consisted of 

widespread pain in the “deep tissues” such as muscles and tendon insertions and 

discovered that tactile stimulation of these “tender points” resulted in pain for FM 

patients (Smythe & Moldofsky, 1977).  Their criteria for FM stated that 12 out of 14 

established tender points were required along with widespread aching, disturbed sleep, 

and normal lab results (Smythe & Moldofsky, 1977).  Yunus and colleagues (1989) 

added the inclusion criteria that the generalized chronic pain had to have been occurring 

for at least three months, either in at least three areas of the body if the patient does not 

have a concurrent condition, or in at least seven areas of the body.  These details help to 

distinguish FM from rheumatoid arthritis and regionalized pain (Yunus et al., 1989).  

Wolfe’s research group established the ACR criteria in 1990 that is most widely accepted 

and used today.  Considering only the physical aspects of the syndrome, it requires that 

the patient experience widespread pain as well as 11 of 18 tender points Wolfe et al., 

1990).  Another commonly used diagnostic method is the Manchester definition of FM 

which mainly differs from the ACR criteria in that it effectively identifies actual diffuse, 

widespread pain as opposed to considering a few regions of pain as “widespread pain” 

(Macfarlane et al., 1996).  It revealed a strong association between FM and the severity of 

symptoms associated with FM, such as tender points, fatigue, trouble sleeping, and 

psychological stressors (Macfarlane et al., 1996).  The most recent set of diagnostic 
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criteria has yet to be accepted as a standard due to its novel concept of abandoning tender 

point counts for a more practical and possibly effective method of using a patient 

questionnaire.  Patients answer questions using a Widespread Pain Index (WPI) and 

Symptom Severity Scale(SS)  (Wolfe et al., 2010).  This approach has successfully 

identified 88.1% of FM cases classified under ACR criteria (Wolfe et al., 2010). 

 

Risk Factors for Fibromyalgia 

 

The difficulty in diagnosing FM lies in the fact that it has no known single 

definitive cause.  However, the literature shows that there are a number of risk factors 

that may contribute to and/or intensify the symptoms of FM, including age (Wolfe et al., 

1995), gender (Munce et al., 2007), family history (Arnold et al., 2004), socioeconomic 

and demographic factors (Bergman, 2005), certain health behaviors (McBeth & Jones, 

2007), ,  emotional trauma(Lampe et al., 2003; McBeth et al., 1999; Boisset-Pioro, 1995),  

physical stress or injury (Buskila et al., 2009; Kivimaki et al., 2004; Lundberg, 1999), 

and certain infections (Clauw, 2009).   

FM more commonly occurs in older age groups, which is likely due to 

degenerative processes that eventually result in the pain becoming chronic (McBeth & 

Jones, 2007).  Additionally, individuals who are poor, uneducated, unemployed, living in 

a compromised environment, or have a family history of chronic pain tend to have more 

symptoms of FM (Bergman 2005).  Chronic pain is seen even in those who do have a job, 

but especially if that job is monotonous, unsatisfying, and/or physically strenuous 

(Lundberg, 1999).  Adverse health behaviors such as smoking (Yunus et al., 2002) and 

obesity (Kim et al., 2012) appear to exacerbate the severity of symptoms in FM. 
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Women report greater number and severity of symptoms of FM, including chronic 

widespread pain and fatigue (Yunus et al., 2000).  They show lower thresholds of pain 

(Castro-Sanchez et al., 2012).  This increased sensitivity to pain stimuli may be due to 

female hormones, although there is not clear evidence, (Ablin et al., 2008).  The 

observation that women are more likely to seek medical help than men has also been 

raised as a factor that may explain gender differences in prevalence (Adamson et al., 

2003).  One study revealed that the rate of metabolism of 5-methyl tryptophan is 

significantly lower in females than in men, resulting in less serotonin production overall 

and essentially an increase in the depression symptoms that sometimes accompany FM 

(Nishizawa et al., 1997).   

Poor sleep is another factor that is closely associated with FM (Mork & Nilsen, 

2012).  Though it does not necessarily cause symptoms of FM, it does aggravate them 

(Wallace & Clauw, 2005).  It a common symptom highly reported in FM patients 

(Roizenblatt et al., 2001)) and may be associated withthe daytime stiffness, pain, fatigue, 

and moodiness that some patients experience (Bellato et al., 2012).  Sleep disturbances 

are correlated with low pain threshold (Chiu et al., 2005) and induce symptoms of FM in 

humans and animals (Lautenbacher et al., 2006).  A suggested explanation for the 

relationship between the sleep problems and symptoms of FM is that sleep deprivation 

results in acute or chronic pain through mechanisms that either cause or modulate 

hyperalgesia (Lautenbacher et al., 2006).  The alpha-delta sleep anomaly indicates that 

more time spent in delta sleep results in less pain and mood disturbances, and more time 

spent in alpha sleep increases pain (Wallace & Clauw, 2005).   
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Physical and emotional stressors can worsen FM symptoms (Clauw, 2009).  Past 

traumatic events, both physical and/or psychological, can be triggers for symptoms of 

FM.  Interestingly a study has revealed a high prevalence of post-traumatic stress disorder 

(PTSD) in FM patients (Cohen et al., 2002), and Gulf War veterans have an increased 

risk for FM as well (Eisen et al., 2005).  Approximately 14-23% of FM patients stated 

that their symptoms began after a major traumatic physical experience such as a past 

injury or surgery (Wallace & Clauw, 2005).  It has also been noted that a number of FM 

patients reported previously experiencing an emotionally damaging event, such as 

childhood abuse (Lampe et al., 2003; Boisset-Pioro,1 995).  It is unknown if the trauma 

itself actually causes symptoms of FM (Wallace & Clauw, 2005) Patients with FM tend 

to be co-diagnosed with a psychiatric disorder (Benjamin et al., 2000).  Depression and 

anxiety share the highest comorbidity rates in patients with FM(Croft et al., 1993).  

Constant exposure to stressful life experiences such as a strenuous job leads to some 

patients to seek medical attention for their pain and psychological symptoms (Wallace & 

Clauw, 2005).  In women, FM appears to be associated with late menarche and low 

fertility rates; women with FM are less likely to become pregnant (Schochat & Beckman, 

2003).  

 Microbial infections can cause a multitude of symptoms similar to FM, including 

fatigue, malaise, general aching, and cognitive dysfunction (Wallace & Wallace, 2003).  

Due to similarity in effects, they can be wrongly diagnosed as FM, or an infection can 

trigger and/or exacerbate the symptoms of FM (Wallace & Wallace, 2003).  Conditions 

that have been known to be misdiagnosed as FM or precipitate its symptoms are viral 
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hepatitis, Epstein-Barr virus, Lyme disease, parvovirus, and HIV (Ablin et al., 2006 & 

2008).   

 

Etiology and Pathophysiology 

 

 FM is not an inflammatory condition.  There is no constant inflammation or 

abnormal changes in soft tissues (Wallace & Clauw, 2005).  Regarding genetic factors 

and FM, family members of those with FM are more likely to share similar symptoms of 

heightened sensitivity to pain as well as mental illnesses (Arnold et al., 2004).  

Accompanying conditions such as irritable bowel syndrome, temporomandibular 

dysfunction, headaches, and other pain syndromes (Ablin et al., 2008).  There may be 

genetic influences that result in variability in sensory and nociceptive processing and 

neurotransmitter systems (Buskila et al., 2007).  Lee and colleagues (2007) demonstrate a 

polymorphism in the 5-HT2A serotonin receptor that appears to be associated with 

predisposition to FM. 

It is suggested that a phenomenon known as central sensitization is the underlying 

factor of the chronic pain in FM (Clauw et al., 2011).  The brain and spinal cord have a 

system for controlling and amplifying nociceptive information received from the 

periphery (Clauw et al., 2011).  When abnormalities, such as “wind-up” of second pain 

(Staud et al., 2011) or a dysfunctional DNIC response exist in the pain processing 

pathway, the outcome is hyperexcitability of the pain matrix (Williams & Clauw, 2009). 

Central sensitization may be the basis for the widespread mechanical allodynia (pain 

experienced from a normally non-noxious stimulus) and hyperalgesia (abnormally 

intense pain response from a noxious stimulus) commonly seen in FM patients (Staud, 

2006).   
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It has also been suggested that increased pain sensitivity in FM patients is a result 

of insufficient antinociceptive neurochemical activity (dopamine, serotonin, 

norepinephrine, enkephalins, GABA, adenosine) since these chemicals also affect mood, 

energy and sleep (Ablin et al., 2008).  Russell and colleagues (1992) found low levels of 

serotonin, norepinephrine, and dopamine metabolites within the cerebrospinal fluid of 

FM patients.  PET scans of FM patients reveal insufficient presynaptic dopaminergic 

activity (Ablin et al., 2008).  Low catecholamine and dopamine levels are seen in people 

with FM, (Riva et al., 2008).  Additionally, any drug that raises serotonin and 

norepinephrine levels (i.e. dual reuptake inhibitors of 5HT and NE, such as duloxetine 

and milnacipran) seems to alleviate FM symptoms by managing pain, fatigue, and 

physical disability (Solitar, 2010). 

There is also evidence of a correlation between excessive levels of pronociceptive 

neurochemicals (excitatory amino acids, substance P, nerve growth factor, and possibly 

nitric oxide) and central sensitization (Wallace & Clauw, 2005).  Substance P, a 

neuropeptide that facilitates nociceptive processes after experiencing noxious stimuli, is 

found in high concentrations in the cerebrospinal fluid of FM patients Russell et al., 

1994).  Injecting substance p into rats results in allodynia and hyperalgesia (Hoheisel et 

al., 1995).  High levels of nerve growth factor (NGF), a chemical that leads to the 

production of substance P in small afferents, were also found in the cerebrospinal fluid of 

FM patients (Giovengo et al., 1999).  The amino acid glutamate, an important central 

nervous system excitatory neurotransmitter, appears to play a role in FM (Williams & 

Clauw, 2009).  CSF concentrations of glutamate are doubled in FM patients as opposed 

to controls (Sarchielli et al., 2007).  A potential explanation for this is that inadequate 
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GAD (glutamic acid decarboxylase, which normally converts glutamate to GABA during 

nociceptive processing) expression leads to an imbalance in GABA and glutamate 

concentrations, resulting in FM symptoms such as hyperalgesia, chronic fatigue, and 

disturbed sleep (Fitzgerald & Carter, 2011).  Low levels of GABA may be a risk factor 

for FM in that this substance directly correlates with pressure-pain thresholds; GABA 

deficiency implies the up-regulation of glutamate which leads to hyperalgesia (Foerster et 

al., 2012).  Hyperactivity of excitatory amino acids (EAA), such as glutamic acid, 

glutamine, aspartic acid, and asparagines, plays a part in pain processing (Clauw & 

Wallace, 2005).  When pain is experienced, EAA’s are released and activate N-methyl-

D-aspartate (NMDA) receptors which then transmit the message to the brain.  Drugs that 

block the NMDA receptors are found to relieve pain in a third to a half of patients with 

FM (Bellato et al.  2012; Schmidt-Wilcke & Clauw, 2010). 

An imbalance in the hypothalamic-pituitary-adrenal (HPA) axis may contribute to 

chronic pain (Williams & Clauw, 2009).  One role of the HPA axis is to regulate the 

body’s physiologic responses to stressors (Moldofsky 2008, Crofford, 2002).  The levels 

of corticotropin-releasing hormone (CRH) regulate the actions of the HPA axis via an 

enzymatic chain of events that results in the release of adrenocorticotropic hormone 

(ACTH) from the anterior pituitary and, consequently, that of glucocorticoid (cortisol, the 

stress hormone) from the adrenal cortex (Bellato et al., 2012).  Geenen and colleagues 

(2002) revealed higher levels of ACTH in FM patients during stress than in controls.  

Cytokine dysregulation within the immune system may also contribute to symptoms of 

FM.  The cytokines, IL-1 (enhances hyperalgesia), IL-8 (correlates with depression, pain 

intensity and duration of symptoms in FM patients), and IL-6 (stimulates hyperalgesia, 
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fatigue and depression) produced during immune responses are suggested to play a causal 

role in fibromyalgic symptoms (Wallace, 2006).   

 

Why Investigate Fibromyalgia? 

 

A persistent and significant problem in many parts of the world, FM is a 

multifactorial syndrome that is defined by its primary symptom of unexplained chronic 

widespread pain, along with a number of other symptoms that include stiffness, persistent 

and profound fatigue, poor sleep, cognitive difficulties and psychological distress 

(Williams & Clauw, 2009).  Findings from prevalence studies from the early 1990’s until 

2013 vary a great deal.  Some of this variation is systematic bias depending on sample 

location (e.g. random population sample vs.  rheumatology clinic), and some of the 

difference can be attributed to different methods of assessment.  It is also possible that 

there is true variation from region to region and over time.  Data from a random sample 

in Kansas indicated that in the 1990’s in that area, FM was affecting approximately 2% of 

the general population (Wolfe et al., 1995).  Croft and colleagues (1993) found the 

prevalence of widespread chronic pain to be 11.2% in a general population sample from 

north of England.  A random community sample in Ontario, Canada revealed a FM 

prevalence of 3.3% in adults—4.9% in women and 1.6% in males (White et al., 1999).  

Among rheumatology outpatients in five European countries—France, Germany, Italy, 

Portugal, and Spain—46% were classified as having chronic widespread pain and 14% 

were classified as having FM (Branco et al., 2010).  According to the ACR criteria for the 

diagnosis of FM, it is estimated that one of fifty persons in the US have FM with 80-90% 

of them being females, 60% between the ages of 30-49, and 35% in their 20s or between 

50 and 65 (Wallace & Wallace, 2003).   
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Though FM generally does not usually cause severe disability, the syndrome 

results in a number of costs and long-term consequences that reduce a patient’s overall 

quality of life.  For instance, generalized chronic pain tends to give rise to physical 

dysfunction and limit a patient’s ability to work (Wolfe et al., 1997; Kivimaki et al., 

2007), which could have devastating results, especially in a developing country where 

many of the inhabitants rely on a sole meager income via physically demanding jobs such 

as agriculture and hard labor.  In addition, there are increases in mortality and risks due to 

infections, accidental deaths, suicide, and cancer in those with FM (Wallace & Clauw, 

2005; Wolfe et al., 2011).  Ultimately, chronic pain is a definite global and public health 

concern as it diminishes an individual’s quality of life and therefore plays a major role in 

other health issues as well. 

 

The Gap in the Literature 

 

There have been numerous studies conducted in regards to FM and generalized 

chronic pain in developed countries such as the United States, Canada, and the European 

nations.  However, very few studies have been done in developing areas of the world.  

Farooqi and Gibson (1998) examined the prevalence of FM in northern Pakistan, 

revealing a rate of 2.6% in the rural community, 3.2% in the poor, and 0.1% in the 

affluent.  A recent study conducted by Ferreira and colleagues (2013) investigated the 

prevalence of restless leg syndrome—one of a number of conditions related to FM—in 

Maputo, Mozambique and found a prevalence of 6.77% for that condition.   

The current study focuses on the Luo people of the Nyakach plateau in rural 

western Kenya, Africa, who are possible victims of FM and its outcomes.  The Luo tribe 

is one of the poorest tribes in western Kenya, relying on physically taxing occupations 
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such as farming and hammering rocks to form gravel.  They are also constantly plagued 

by conditions of the impoverished, such as malnutrition, parasites, water-borne illnesses, 

chronic diseases, HIV/AIDS, and malaria.  At the Bethlehem Home Clinic established by 

the coordinated efforts of the non-profit Straw to Bread organization and Luo pastor 

Habil Ogola, informal observations suggest that there may be many patients experiencing 

a great deal of unexplained, generalized chronic pain with the accompanying conditions 

that define FM.  This study is an attempt to rely on current, formal diagnostic criteria to 

determine the prevalence of FM in a sample of these patients who come to an annual free 

clinic.  Almost all of the patients walk to the clinic and live in this extremely poor Luo 

community that survives mainly on subsistence farming in a remote, rural area of Kenya.  

Most of the people in the area have little or no education, and it is highly unlikely that 

they have ever heard of FM.  It is also of interest to gain insight from people who live in 

a very different context than patients with the same symptoms who live in the developed 

world.  Understanding the Luo patients’ explanations of their own symptoms may add 

clues into etiology, prevent confusion in diagnosis, and provide some cultural 

appreciation for how these symptoms are perceived.  This understanding can provide a 

foundation from which to assess and treat this condition in a very different set of 

circumstances.   

In summary, these issues require research to begin to explore the prevalence of 

FM and chronic pain within the Luo community, the factors associated with this illness, 

and the patients’ beliefs concerning their symptoms, with the aim of improving the 

quality of life for this community and adding to knowledge of FM in the scientific 

literature.  There is much that still needs to be understood about FM because of its multi-
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symptomatic nature and difficulty in diagnosis and treatment.  This study may be of 

benefit to the Luo community in that it could discover correlations between symptoms of 

FM and specific risk factors that could open up pathways for interventions.  Additionally, 

it may provide preliminary insight regarding the nature and definition of FM and the 

extent to which it is a worldwide disease. 
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CHAPTER THREE 

 

Hypotheses 

 

 

Research Questions 

 

 Within the general context of determining the prevalence of fibromyalgia in 

developing countries, this study addresses the following hypotheses related to prevalence, 

severity, and predictors of fibromyalgia among a sample of adult Luo clinic patients in 

rural western Kenya. 

 

Research Question 1 

 

Are demographic and socioeconomic factors associated with fibromyalgia? 

 

Hypothesis 1.  Older, female, single, and less educated subjects who have no 

income are more likely to have fibromyalgia than younger, male, married, and 

more educated subjects who have an income. 

 

Null Hypothesis.  There is no relationship between age, gender, marital status, 

income, or education level and fibromyalgia. 

  

Research Question 2 

How are actual physical stressors associated with fibromyalgia? 

 

Hypothesis 2.  Subjects with more malaria episodes, more pregnancies, more 

chronic illnesses, and who are HIV-positive are more likely to have fibromyalgia 

than subjects who have none or fewer of these conditions. 
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Null Hypothesis.  There is no relationship between fibromyalgia and actual 

physical stressors (malaria, chronic illness, HIV, and higher number of 

pregnancies). 

 

Research Question 3 

How do fibromyalgia subjects’ reports of a physical reason as the primary cause 

of symptoms relate to actual physical stressors? 

 

Hypothesis 3.  Fibromyalgia subjects that report a physical reason as the primary 

cause for their symptoms are more likely to have experienced a higher amount of 

actual physical stress than fibromyalgia patients who report a different primary 

cause. 

 

Null hypothesis.  There is no relationship between reported primary physical 

cause and the amount of actual physical stress among fibromyalgia subjects. 

 

Research Question 4 

How are actual psychosocial stressors associated with fibromyalgia? 

Hypothesis 4A.   Subjects who have any family member (parent, spouse, or child) 

with HIV or another chronic illness, or subjects who have had a family member 

die within the last year are more likely to have FM than subjects who do not have 

these family stressors. 
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Hypothesis 4B.  Subjects who have a child with HIV or another chronic illness, or 

subjects who have had a child die within the last year are more likely to have FM 

than subjects who do not have these stressors related to children. 

 

Null hypothesis.  There is no relationship between psychosocial stressors and 

fibromyalgia. 

 

Research Question 5  

How do fibromyalgia subjects’ reports of a psychosocial reason as the primary 

cause of their symptoms relate to actual psychosocial stressors? 

 

Hypothesis 5.  Fibromyalgia subjects who report a psychosocial reason as the 

primary cause for their symptoms are more likely to have experienced a higher 

amount of actual psychosocial stress than fibromyalgia patients who report a 

different primary cause. 

  

Null hypothesis.  There is no relationship between perception of a psychosocial 

cause and actual psychosocial stress among fibromyalgia patients. 

 

Description of Study 

This cross-sectional study investigates the prevalence of chronic pain and 

fibromyalgia as well as potential associated demographic, physical, and psychosocial 

factors within a sample of 128 adult Luo patients who visited the annual temporary Straw 

to Bread clinic on the Nyakach Plateau in rural, western Kenya in May 2012. 
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Schematic Representation 

Predictor Variables 

 

 

 

 

Demographic Variables 

 

 Outcome Variable 

 

 

 

 

 

 

 

 

Perceived Physical Cause 

 Frequent Hunger 

 Working hard physically 

 Getting Older 

 A previous injury 

 A long-term illness 

Actual Physical Stressors 

 Chronic illness 

 Malaria 

 Number of pregnancies 

 Physical Stress Score 

Perceived Psychosocial Cause 

 Upsetting things going on 

in family/community 

 Worries about the future 

 Lack of money 

Actual Psychosocial Stressors 

 Family chronic illness 

 Family death 

 Psychosocial Stress Scores 

(Family & Child) 

Age 

Gender 

Marital Status 

Income 

Education 

Number of living 

children 

Fibromyalgia 
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CHAPTER FOUR 

 

Methods 

 

 

Study Setting 

The data for this study were collected from 128 adult Luo patients who attended 

an annual temporary clinic from May 18-20, 2012.  Located on the Nyakach Plateau in 

rural western Kenya, the clinic is sponsored by the U.S.-based non-profit organization, 

Straw to Bread, that partners with this community in a comprehensive development 

project that includes healthcare, sustainable agriculture, clean water, education, and small 

business development. 

 

Sample 

Data collection began on the first day that the clinic was open and continued for 

three days.  Given the lengthy nature of the questions, it was impossible to interview 

every patient with the two interviewers who carried out the study.  In order to minimize 

selection bias, every third patient over eighteen years old was invited to participate in the 

study and informed consent was obtained.  No one who was approached refused to 

participate in the study. Data were collected from as many patients as possible during the 

three days allotted for the study (only three days were logistically possible given the 

volume of patients to be seen by the doctors in the clinic) for a total of 128 patients.  
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Procedure and Instruments 

 

The cross-sectional study consisted of a series of patient interviews conducted by 

the 2012 Straw to Bread team—a group of trained Baylor University undergraduates who 

were supervised by two faculty members and two other medical personnel.  The 

interviews were carried out with a trained Luo interpreter in a secluded place where 

privacy was ensured.   

Demographic information, medical and social history, and socioeconomic data 

were gathered from the Community Health Assessment Profile (CHAP), a set of 

questions developed by the clinical faculty for this setting (see Appendix).  This 

information also included questions about the serious illness or death of the patient’s 

spouse and children during the past year.  Some information about the subjects’ living 

conditions was also taken from the CHAP in order to get a clearer sense of the level of 

poverty experienced by the sample.  Subjects were asked about the composition of their 

home, their toilet facilities, where they slept and cooked, and whether they had 

electricity. 

 

Fibromyalgia Criteria 

The instrument used to classify subjects as having fibromyalgia is included in the 

Appendix.  The Modified Wolfe Regional Pain Inventory (29 possible pain points) was 

used instead of the original WPI from the 2010 ACR Preliminary Criteria for FM (19 

possible pain points).  (The Michigan Body Map was used as a visual aid to help patients 

specify areas of pain, but only the 29 pain points from the Modified Inventory were used 

for classifying fibromyalgia.) See the Appendix for the complete instrument. The 

Modified Inventory also differed from the original Symptom Severity scale by including 
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depression/anxiety as an additional symptom in addition to pain, fatigue, trouble with 

sleep, and trouble thinking or remembering.  This modified instrument was shared with 

the investigator by Dr. Daniel Clauw (personal communication, 2012).  

Patients were asked to indicate specific locations where they had been 

experiencing pain for at least three months (WPI).  They were asked to rate the severity 

of the pain, along with the severity of the other four symptoms if present for at least three 

months (SS). Each of the five symptoms ranged from 0 to 3 on the severity scale, with 0 

meaning no problem and 3 meaning severe and continuous, with a maximum SS score of 

15 for all five symptoms. Subjects who satisfied the criteria for fibromyalgia must have 

had 1) pain for at least three months and either a WPI of at least 7 and SS of at least 5, or 

2) a WPI from 3 to 6 and a SS of at least 9.  Subjects who did not satisfy the fibromyalgia 

criteria but reported having pain for at least three months were classified for the purposes 

of this study as having chronic pain. 

 

Perceived Cause of Symptoms 

 

 Subjects were asked an open-ended question as to what they believed was the 

primary cause of their problems.  The answers to the questions were categorized as: Do 

not know, physical cause, or psychosocial cause.  Up to three answers were recorded for 

each subject, but for purposes of this analysis, only the first response was used.  These 

responses are referred to as the subject’s perceived physical or psychosocial cause. 

 

Stress Scores 

 

The measures of actual physical stress were based on the data reported by the 

subjects on the CHAP and included the presence of hypertension, 3+ malaria episodes, 
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asthma and/or diabetes, sickle cell anemia, stroke, and HIV.  Each illness was given a 

weight from 1-5 based on its clinical severity (see Table  I) These weights were assigned 

by the investigators, one of whom is a physician who treated the patients at the clinic.  

The weights were summed for a total physical stress score.  A maximum score of 16 was 

possible on the physical stress score. 

Actual psychosocial stress, also based on answers to the CHAP, included the 

death or chronic illnesses of family members (parent, child, or spouse). Each event was 

given a weight from 1-6 based on its clinical severity (see Table II) These weights were 

assigned by the investigators, one of whom is a physician who treated the patients at the 

clinic.  The weights were summed for a total family psychosocial stress score. A separate 

child stress score was also developed based on death or chronic illnesses of a child, with 

corresponding weights (see Table III).  When the scores were totaled, zero indicated no 

stress, and 6 indicated the highest stress.  A maximum score of 21 was possible on the 

family/child stress scores. 

 

Physical Stressor Rank for Score 

Hypertension 1 

Malaria 1 

Asthma and/or Diabetes 2 

Sickle Cell Anemia 3 

Stroke 4 

HIV 5 

 

Table I. Rankings for physical stressors reported by subjects. 
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Family Stressor Rank for Score 

Hypertension 1 

Asthma and/or Diabetes 2 

Sickle Cell Anemia 3 

Stroke 4 

HIV 5 

Death of Family Member(s) 6 

 

Table II. Rankings for psychosocial stressors (pertaining to family) reported by subjects. 

Child Stressor Rank for Score 

Hypertension 1 

Asthma and/or Diabetes 2 

Sickle Cell Anemia 3 

Stroke 4 

HIV 5 

Death of Family Member(s) 6 

 

Table III. Rankings for psychosocial stressors (pertaining to children) reported by 

subjects. 
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Statistical Analysis 

 

All clinical data were double-entered into Microsoft Excel before being imported into 

SAS 9.3 for statistical analysis.  Frequencies and percentages are reported for each 

categorical variable.  The mean, range, and standard deviation are reported for each 

continuous variable. Chi-square and t test statistics were used to test bivariate 

relationships.  Logistic regression was used for multivariate analysis.   

 

IRB Approval 

 

This study was approved by the Baylor University Institutional Review Board. 
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CHAPTER FIVE 

 

Results 

 

 

Descriptive Results 

 

 

Demographic Data 

Of the 128 subjects, 39.06% were male, and 60.94% were female.  The mean age 

was 49.89 years old  (SD = 20.02, range = 18-110).  (Data were missing on 35 subjects 

for marital status, income, and education.)   Most (80.65%) of the subjects were married.  

Nearly three-fourths of the sample (72.83%) reported that they had a source of income.   

Over two-thirds of the sample (72.04%) have never gone to school or have completed 

only primary school.   

Living Conditions 

The sample exhibits the typical poverty seen in this part of the developing world 

(see Table 1.1 and Figure 1.1).  Over two-thirds of these subjects live in a mud hut with 

dirt floors, no electricity, no sanitation other than pit latrines, and indoor cooking over an 

open fire with no ventilation.  Those who do not have pit latrines use “the bush” instead 

of any kind of toilet. 
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Living Condition Number of 

Subjects 

Percentage 

Thatched roofs (n=91) 12 13.19% 

Mud/dung walls (n=91) 66 72.53% 

Dirt/dung floors (n=91) 62 68.13% 

No windows or open windows without closure (n=90) 55 61.11% 

Sleeps on the floor (n=90) 11 12.22% 

Cooks inside on open wood fire (n=90) 76 84.44% 

No electricity (n=99) 85 85.86% 

Uses pit latrine (n=93) 91 97.85% 

 

Table 1.1 Proportions of the sample living with each condition. 
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Figure 1.1 Proportions of the sample living with each condition. 

 

Physical Stress: Malaria, Chronic Illness, HIV, and Multiple Pregnancies 

Patients reported having 2.75 malaria episodes on average during the last twelve 

months (SD=2.52, range=0-12). Nearly half of the sample (45.97%) reported having at 

least one chronic illness.  See Figure 2.1 for the proportions of patients in the sample who 

suffer from each of the reported chronic conditions.  Hypertension was the most common 

illness but is probably overestimated, because hypertension is rarely diagnosed by a 

health professional.  On the other hand, the reported 13.28% of the sample that is HIV-

positive is most likely a low estimate.  In an area where the overall prevalence is 20% 

(Kenya DHS, 2010) and HIV testing is commonly available, the lower prevalence that 
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was reported might have been due to reticence to reveal positive HIV status to the 

interviewer. When these physical stressors were compiled into a weighted physical stress 

score (malaria, chronic illnesses, HIV), the sample suffered an average of 2.05 of them 

(SD=2.38, range=0-9).  Women’s bodies have had the additional physical challenge of 

being pregnant an average of 6.11 times (SD=3.34, range=0-16).    

Figure 2.1 Proportions of patients suffering from each self-reported chronic illness.  

Psychosocial Stress 

 

 Table 3.1 shows the proportion of subjects from the entire sample that 

experienced psychosocial stress in the form of chronic illness or death of a spouse, child, 

or parent.  Table 3.2 shows the proportion of subjects from the entire sample that has 

experienced psychosocial stressors in the form of chronic illness or death of a child.  Of 

the 55 women who answered questions regarding pregnancy and children, the average 

number of pregnancies was six, while the average number of living children was four.  

Thus, female subjects have experienced the deaths or pregnancy termination of two 
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children on average (SD=2.60, range=0-12).  In the entire sample, 11.29% of the subjects 

have had a child die within the last year, and 3.23% have had a spouse die within the last 

year.  Half of the sample is dealing with a close family member with a chronic illness. 

Concerning HIV, over 14% have a close family member with the disease, and over 13% 

are themselves HIV-positive. 

Type of Family Stressor Percentage (n=124) 

At least 1 family member with a chronic illness 50.00% 

At least 1 family member with HIV 14.51% 

At least 1 family member who has died within 

the past year 

19.35% 

 

Table 3.1 Proportions of the clinic sample that have experienced each of the psychosocial 

stressors relating to family. 

 

 

Type of Child Stressor Percentage (n=124) 

At least 1 child with a chronic illness 20.16 % 

At least 1 child with HIV 8.87% 

At least 1 child who has died within the past 

year 

11.29% 

 

Table 3.2 Proportions of the clinic sample that have experienced each of the psychosocial 

stressors relating to children. 

 

 

Chronic Pain and Fibromyalgia 

 

 The proportion of subjects who reported having had pain for at least three months 

was 87.50%.  Of those with chronic pain, approximately one-fifth, or 20.31% of the total 

sample, met the criteria for fibromyalgia as defined by the WPI and SS combination as 

detailed in Chapter 4 (see Table 4.1).  

The overall sample had an average of 3.45 (SD=4.55, range=0-29) for the 

Widespread Pain Index (WPI) and an average of 5.70 (SD=3,68, range=0-15) for the 
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Symptom Severity Scale (SS) (see Table 4.2).  Of course, there was a significant 

difference between the FM group and non-FM group in regards to both Widespread Pain 

Index (t=-6.10, p<0.0001) and Symptom Severity Scale (t=-7.80, p<0.0001), because 

those measures are the basis upon which the FM classification was made..  On average, 

the FM group reported a greater WPI (M=7.73, SD=5.95) and SS (M=9.85, SD=2.59) 

than the non-FM group (M=2.35, SD=3.36 and M=4.65, SD=3.13, respectively).   See 

Table 4.3 for data regarding Widespread Pain Index and Symptom Severity for both the 

FM group and non-FM group. 

 

Pain Categories  Number of Patients 

(n=128) 

Percentage 

No pain 16 12.50% 

Widespread Chronic Pain 112 87.50% 

Fibromyalgia 26 20.31.% 

 

Table 4.1 Prevalence of widespread chronic pain, fibromyalgia, and no pain in the total 

sample. 

 

Instrument Mean (SD) Range 

Widespread Pain Index 4.03 (5.53) 0-29 

Symptom Severity 5.70 (3.68) 0-15 

 

Table 4.2 Widespread Pain Index and Symptom Severity for entire clinic sample (n=128). 
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Question Mean (SD) – FM Mean (SD) non-FM Range 

Widespread Pain Index 7.73 (5.95) 2.35 (3.36) 0-29 

Symptom Severity 9.85 (2.59) 4.65 (3.13) 0-15 

Severity of Pain 2.35 (0.80) 1.48 (1.07) 0-3 

Severity of Fatigue 2.08 (0.89) 0.90 (0.91) 0-3 

Severity of Trouble Sleeping 1.88 (0.86) 0.87 (0.94) 0-3 

Severity of Anxiety/Depression 1.65 (1.09) 0.61 (0.87) 0-3 

Severity of Trouble 

Thinking/Remembering 

1.88 (1.14) 0.78 (0.94)   0-3 

 

Table 4.3 Widespread Pain Index, Symptom Severity, and severity of each symptom for 

FM group (n=26) and non-FM group (n=102). 

 

 

Perceived Causes of Pain 

 

 Nearly half of the FM group reported that they believed that the primary cause of 

their symptoms was “worries about the future.” See Figure 5.1for frequencies of 

perceived primary causes of symptoms.  When the different causes of symptoms were 

collapsed into the main categories of physical cause, psychosocial cause, or "don’t 

know,” approximately 62% of the FM group perceived the primary cause of their 

symptoms to be psychosocial (see Figure 5.2).  Among the FM patients who stated 

“worries about the future” as the primary cause of their symptoms, half of them also 

reported that the severity of their pain was “severe and continuous.” Figure 5.3 shows the 

proportions of the other symptoms also reported as “severe and continuous” within that 

group. 
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Figure 5.1 Proportions of fibromyalgia patients who perceive the specified causes of their 

symptoms. 
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Figure 5.2 Proportions of the FM group who perceived the specified types of causes for 

their symptoms. 

 

 

 
 

Figure 5.3 Percentages of the FM group who stated “worries about the future” as the 

primary cause of their symptoms and ranked the specified symptoms as “severe and 

continuous” 

 

 

 

11.54% 

26.92% 

61.54% 

FM Subjects' Perceived Primary Cause of Symptoms (n=26)   

Don't know

Physical Cause

Psychosocial Cause

50.00% 

41.67% 

16.67% 

25.00% 

25.00% 

"Worries about the Future" and Severe and Continous Symptoms 

of FM (n=12) 

Pain

Fatigue

Sleep

Anxiety/Depression

Trouble

thinking/remembering



 36 

 Analytic Results 

 

 

Hypothesis 1.  FM and Demographic Characteristics 

Older, female, single, and less educated subjects who have no income are more 

likely to have fibromyalgia than younger, male, married, and more educated 

subjects who have an income. 

 

 Age was significantly related to fibromyalgia in this sample (see Table 6.1), with 

the older subjects (mean=56.81, SD=20.95) being more likely to have FM than the 

younger subjects (mean=48.13, SD=19.48).  There was no significant difference between 

males and females regarding which subjects had FM (see Table 6.2).  There was also no 

statistically significant relationship between FM and marital status (see Table 6.3) or 

income (see Table 6.4).  However, level of education was significantly associated with 

FM.  Those who had completed a secondary education or higher were 3.41 times more 

likely to have FM than those who had completed no education or only primary education 

(see Table 6.5).  Half of the FM group had completed a secondary education or higher 

compared to the less educated non-FM group, in which over three-fourths that either have 

never been educated or only completed a primary education (see Figure 6.1). 

Overall model:  n=128; F=3.99; r
2
=0.0307 p=0.0480 

Variable regression coefficient standard error t  p 

Intercept 0.027 0.095 0.28 0.7786 

Age 0.004 0.002 2.00 0.0480 

 

Table 6.1 Fibromyalgia regressed on age. 
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 Table of FM by Gender 

 FM Gender 

 Male Female Total 

Frequency 

Percent 

Row Pct 

Col Pct 
 

No  40 

31.25 

39.22 

80.00 
 

62 

48.44 

60.78 

79.49 
 

102 

79.69 

  

  
 

 Yes  10 

7.81 

38.46 

20.00 
 

16 

12.50 

61.54 

20.51 
 

26 

20.31 

  

  
 

 Total  50 

39.06 
 

78 

60.94 
 

128 

100.00 
 

 n = 128 




0050p0.9439, OR= 1.03 

 

Table 6.2 Relationship between fibromyalgia and gender 
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 Table of FM by Marital Status 

 FM Marital Status 

  Not married Married Total 

Frequency 

Percent 

Row Pct 

Col Pct 
 

No  13 

13.98 

17.33 

72.22 
 

62 

66.67 

82.67 

82.67 
 

75 

80.65 

  

  
 

 Yes  5 

5.38 

27.78 

27.78 
 

13 

13.98 

72.22 

17.33 
 

18 

19.35 

  

  
 

 Total  18 

19.35 
 

75 

80.65 
 

93 

100.00 
 

 n = 93 




1.0145p0.3138, OR= 1.83 

 

Table 6.3 Relationship between fibromyalgia and marital status. 
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 Table of FM by Income 

 FM Income 

 No Yes Total 

Frequency 

Percent 

Row Pct 

Col Pct 
 

No  21 

22.83 

28.38 

84.00 
 

53 

57.61 

71.62 

79.10 
 

74 

80.43 

  

  
 

 Yes  4 

4.35 

22.22 

16.00 
 

14 

15.22 

77.78 

20.90 
 

18 

19.57 

  

  
 

 Total  25 

27.17 
 

67 

72.83 
 

92 

100.00 
 

 n = 92 




= 0.2773, p = 0.5985, OR = 0.72 

 

Table 6.4 Relationship between fibromyalgia and income. 
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 Table of FM by Education 

 FM Education 

 None or primary Secondary or higher Total 

Frequency 

Percent 

Row Pct 

Col Pct 
 

 No  58 

62.37 

77.33 

86.57 
 

17 

18.28 

22.67 

65.38 
 

75 

80.65 

  

  
 

 Yes  9 

9.68 

50.00 

13.43 
 

9 

9.68 

50.00 

34.62 
 

18 

19.35 

  

  
 

 Total  67 

72.04 
 

26 

27.96 
 

93 

100.00 
 

 n = 93 



 = 5.3846, p = 0.0203, OR = 3.41 

 

 

Table 6.5 Relationship between fibromyalgia and education. 

 

 

 
 

Figure 6.1 Education level: Total sample, FM group, and non-FM group 
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Hypothesis 2.   FM and Actual Physical Stress 

Subjects with more malaria episodes, multiple pregnancies, more chronic 

illnesses, or who are HIV-positive are more likely to have fibromyalgia than 

subjects who have fewer of these conditions. 

 

Fibromyalgia was significantly associated with the number of malaria episodes a 

person had experienced within the past twelve months (p = .0.0361, see Table 7.1A), with 

the FM group suffering from more malaria episodes on average (mean=3.74, SD=2.51) 

than the non-FM group (mean=2.52, SD=2.48).  When the number of malaria episodes 

was dichotomized (less than three episodes vs. three or more episodes), the FM group 

was 2.61 times more likely to have had three or more malaria episodes over the past year 

than the non-FM group (see table 7.1B).  There was no relationship between fibromyalgia 

and HIV (see Table 7.2).  The female FM subjects did have a greater number of 

pregnancies on average (mean=6.45, SD=2.42) than the non-FM female patients 

(mean=6.02, SD=3.55), but the difference was not significant (see Table 7.3). 

Overall model:  n=121; F=4.49; r
2
=0.0364 p=0.0361 

Variable regression coefficient standard error t  p 

Intercept 0.108 0.052 2.06 0.0417 

Malaria 0.030 0.014 2.12 0.0361 

 

Table 7.1A Fibromyalgia regressed on number of malaria episodes. 
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 Table of FM by Malaria 

 FM Malaria 

 < 3 Episodes 3+ Episodes Total 

Frequency 

Percent 

Row Pct 

Col Pct 
 

No  57 

47.11 

58.16 

87.69 
 

41 

33.88 

41.84 

73.21 
 

98 

80.99 

  

  
 

 Yes  8 

6.61 

34.78 

12.31 
 

15 

12.40 

65.22 

26.79 
 

23 

19.01 

  

  
 

 Total  65 

53.72 
 

56 

46.28 
 

121 

100.00 
 

 n = 121 



 = 4.0959 p = 0.0430, OR = 2.61 

 

Table 7.1B Relationship between fibromyalgia and malaria.  
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 Table of FM by HIV 

 FM HIV 

 No Yes Total 

Frequency 

Percent 

Row Pct 

Col Pct 
 

No  88 

68.75 

86.27 

79.28 
 

14 

10.94 

13.73 

82.35 
 

102 

79.69 

  

  
 

 Yes  23 

17.97 

88.46 

20.72 
 

3 

2.34 

11.54 

17.65 
 

26 

20.31 

  

  
 

 Total  111 

86.72 
 

17 

13.28 
 

128 

100.00 
 

 n = 128 



 = 0.0860 p = 0.7693, OR = 0.82 

 

Table 7.2 Relationship between fibromyalgia and HIV. 

 

 

Overall model:  n=55; F=0.14; r
2
=0.0027 p=0.7053 

Variable regression coefficient standard error t  p 

Intercept 0.162 0.115 1.40 0.1664 

Pregnancy 0.006 0.017 0.38 0.7053 

 

Table 7.3 Fibromyalgia regressed on number of pregnancies. 

 

 

Out of the chronic illnesses reported (hypertension, HIV, asthma, stroke, diabetes, 

and sickle cell disease), stroke alone was found to have a statistically significant 

relationship with fibromyalgia (see Table 7.4).  Those subjects who reported having had 

had a stroke were 4.8 times more likely to have FM.  
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 Table of FM by Stroke 

 FM Stroke 

 No Yes Total 

Frequency 

Percent 

Row Pct 

Col Pct 
 

No  91 

73.39 

92.86 

82.73 
 

7 

5.65 

7.14 

50.00 
 

98 

79.03 

  

  
 

 Yes  19 

15.32 

73.08 

17.27 
 

7 

5.65 

26.92 

50.00 
 

26 

20.97 

  

  
 

 Total  110 

88.71 
 

14 

11.29 
 

124 

100.00 
 

 n = 124 



 = 8.0272 p = 0.0046, OR = 4.79  

 

Table 7.4 Relationship between fibromyalgia and stroke. 

 

 

The physical stressors were summed to create a composite Physical Stress Score 

as described in Chapter 4. On average, the FM group reported a higher number of 

physical stressors (mean=2.91, SD=2.63) than the non-FM group (mean=1.84, 

SD=2.28),. The difference between the two groups was nearly statistically significant (see 

Table 7.5).  

Overall model:  n=117; F=3.84; r
2
=0.0323 p=0.0524 

Variable regression coefficient standard error t  p 

Intercept 0.135 0.048 2.80 0.0061 

Physical 

Stress 0.030 0.015 1.96 0.0524 

 

Table 7.5 Fibromyalgia regressed on Physical Stress Score. 
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Additional Findings Related to Physical Stress 

The results of the Physical Stress Score were arranged into quartiles (see Figure 

8.2).  These quartiles showed that the relationship between gender and actual physical 

stress was statistically significant (

=12.9590, p=0.0047), with about twice as many 

women in the third and fourth quartiles reporting physical stress as men. See Table 8.1 

for more information. 

 Table of Gender by Physical Stress Score_ 

 Gender Physical Stress Score_ 

 1st Q 2nd Q 3rd Q 4th Q Total 

Frequency 

Percent 

Row Pct 

Col Pct 
 

Male  25 

21.37 

54.35 

59.52 
 

5 

4.27 

10.87 

18.52 
 

7 

5.98 

15.22 

30.43 
 

9 

7.69 

19.57 

36.00 
 

46 

39.32 

  

  
 

 Female  17 

14.53 

23.94 

40.48 
 

22 

18.80 

30.99 

81.48 
 

16 

13.68 

22.54 

69.57 
 

16 

13.68 

22.54 

64.00 
 

71 

60.68 

  

  
 

 Total  42 

35.90 
 

27 

23.08 
 

23 

19.66 
 

25 

21.37 
 

117 

100.00 
 

  n = 117 



 = 12.9590, p = 0.0047, OR = 1.36 

 

Table 8.1 Relationship between gender and Physical Stress Score (arranged into 

quartiles). 
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Figure 8.2 Physical Stress Score rankings for male and female subjects. 

 

 

Hypothesis 3.  FM and Perceived Physical Stress 

Fibromyalgia subjects who report a physical reason as the primary cause for their 

symptoms are more likely to have experienced a higher amount of actual physical 

stress than fibromyalgia subjects who report a different kind of primary cause. 

 

 In this sample there was no relationship between a subject’s perceived physical 

cause of his or her symptoms and the amount of actual physical stressors (see Table 9.1).  
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Sub-sample t 

value 

p Mean Score - (SD) 

Perceived Physical 

Cause 

Mean Score - (SD) 

Perceived Other 

Cause 

Range 

Chronic pain 

group (n=98) 

-0.09 0.9294 2.12 (2.40) 2.07 (2.41) 0-9 

FM group 

(n=26) 

-0.34 0.7396 2.86 (2.12) 2.47 (2.72) 0-7 

Non-FM group 

(n=75) 

-0.50 0.6212 1.97 (2.46) 1.71 (2.12) 0-9 

 

Table 9.1 Relationships between perceived physical cause and Physical Stress Score for 

each group. 

 

 

Hypothesis 4A.  Fibromyalgia and Psychosocial Stress--Family 

Subjects who have a family member (parent, spouse, or child) with HIV, who 

have family members (parent, spouse, or child) with chronic illness, or who have 

had a child or spouse die within the last year are more likely to have FM than 

subjects who do not have these family stressors. 

  

Table 10.1 and Figure 10.1 show the proportion of subjects from the entire 

sample, the FM group, and non-FM group that have experienced psychosocial stress in 

the form of family members (parent, spouse, or child) who have chronic illness or HIV, 

or who have family members that have died.   There is no significant relationship 

between fibromyalgia and chronic illness and HIV in family. See Table 10.2 and 10.3. 

The FM group had the greatest proportion of subjects who have had at least one family 

member die within the past year, and the difference was significant. (refer to Table 10.4). 
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Type of Family Stressor Clinic sample 

(n=124) 

FM Group 

(n=26) 

Non-FM 

Group (n=98) 

At Least 1 Family Member 

with a Chronic Illness 

50.00% 

 

57.69% 47.96% 

At least 1 Family Member 

with HIV 

14.52% 15.38% 14.29% 

At least 1 family member who 

has died within the past year 

19.35% 42.31% 13.27% 

 

Table 10.1 Proportions of the clinic sample, the FM group, and the non-FM group that 

have experienced each of the family psychosocial stressors. 

 

 

 
 

Figure 10.1 Proportions of subjects who have had at least one family member (parent, 

spouse, or child) suffer from a chronic illness, HIV, or death. 
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 Table of FM by Chronic illness in family 

 FM Chronic illness in family 

 No Yes Total 

Frequency 

Percent 

Row Pct 

Col Pct 
 

No  51 

41.13 

52.04 

82.26 
 

47 

37.90 

47.96 

75.81 
 

98 

79.03 

  

  
 

 Yes  11 

8.87 

42.31 

17.74 
 

15 

12.10 

57.69 

24.19 
 

26 

20.97 

  

  
 

 Total  62 

50.00 
 

62 

50.00 
 

124 

100.00 
 

 n = 124 



 = 0.7786, p = 0.3776 , OR = 1.48 

 

Table 10.2 Relationship between fibromyalgia and chronic illness in family members. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 50 

 Table of FM by HIV in family 

 FM HIV in family 

 No Yes Total 

Frequency 

Percent 

Row Pct 

Col Pct 
 

No  84 

67.74 

85.71 

79.25 
 

14 

11.29 

14.29 

77.78 
 

98 

79.03 

  

  
 

 Yes  22 

17.74 

84.62 

20.75 
 

4 

3.23 

15.38 

22.22 
 

26 

20.97 

  

  
 

 Total  106 

85.48 
 

18 

14.52 
 

124 

100.00 
 

 n = 124 



 = 0.0200, p = 0.8875, OR = 1.09 

 

 

Table 10.3 Relationship between fibromyalgia and HIV in family members. 
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 Table of FM by Death of family 

 FM Death of family 

 No Yes Total 

Frequency 

Percent 

Row Pct 

Col Pct 
 

No  85 

68.55 

86.73 

85.00 
 

13 

10.48 

13.27 

54.17 
 

98 

79.03 

  

  
 

 Yes  15 

12.10 

57.69 

15.00 
 

11 

8.87 

42.31 

45.83 
 

26 

20.97 

  

  
 

 Total  100 

80.65 
 

24 

19.35 
 

124 

100.00 
 

 n = 124 



 = 11.1039 , p = 0.0009, OR = 4.79 

 

Table 10.4 Relationship between fibromyalgia and death of family members. 

 

 

Those subjects who had lost a spouse within the last year (3.23% of entire 

sample) are all part of the fibromyalgia group (15.38% of the FM group had a spouse die 

within the past year).  Fibromyalgia was found to be significantly related to the death of a 

spouse (

=15.5795, p<0.0001).  See Table 10.5. 
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 Table of FM by Death of spouse 

 FM Death of spouse 

 No Yes Total 

Frequency 

Percent 

Row Pct 

Col Pct 
 

No  98 

79.03 

100.00 

81.67 
 

0 

0.00 

0.00 

0.00 
 

98 

79.03 

  

  
 

 Yes  22 

17.74 

84.62 

18.33 
 

4 

3.23 

15.38 

100.00 
 

26 

20.97 

  

  
 

 Total  120 

96.77 
 

4 

3.23 
 

124 

100.00 
 

 n = 124 



 = 15.5795, p < 0.0001, OR = N/A* 

 

Table 10.5 Relationship between fibromyalgia and spouse death. 

 

 

*It is impossible to calculate an odds ratio when one of the cells is zero, as in 

Table 10.5. If there had been even one death among the non-FM group, the OR would 

have been 17.8.  Clearly, this is a powerful association. 

Refer to Figure 10.2 for data regarding women and child death (based on the 

difference between number of pregnancies and number of living children).   Female FM 

subjects seemed to bear the greater burden of child death as demonstrated by greater 

frequencies for child deaths in the FM group. 
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Figure 10.2 Proportions of female subjects who have had children die within the past 

year. 

 

 

Child death is significantly related to fibromyalgia within female subjects (t=2.06, 

p=0.0444).  The FM group experienced a greater number of child deaths on average 

(M=0.36, SD=0.67) than the non-FM group (M=0.09, SD=0.29).  Refer to Table 10.6 for 

more information. 

Overall model:  n=55; F=4.24; r
2
=0.0741 p=0.0444 

Variable regression coefficient standard error t  p 

Intercept 0.160 0.056 2.85 0.0062 

Child 

Death 0.272 0.132 2.06 0.0444 

 

Table 10.6 Fibromyalgia regressed on child death for female subjects. 

 

 

Even in the overall sample, child deaths within the last year shared a statistically 

significant relationship with fibromyalgia (

=4.5632, p=0.0327).  Those subjects who 
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have had a child die within the past year were three times more likely to be classified 

within the FM group (see Table 10.7).  

 Table of FM by Death of a child 

 FM Death of a child 

 No Yes Total 

Frequency 

Percent 

Row Pct 

Col Pct 
 

No  90 

72.58 

91.84 

81.82 
 

8 

6.45 

8.16 

57.14 
 

98 

79.03 

  

  
 

 Yes  20 

16.13 

76.92 

18.18 
 

6 

4.84 

23.08 

42.86 
 

26 

20.97 

  

  
 

 Total  110 

88.71 
 

14 

11.29 
 

124 

100.00 
 

 n = 124 

χ2 = 4.5632, p = 0.0327, OR = 3.38 

 

Table 10.7 Relationship between fibromyalgia and child death. 

 

 

As described in the chapter 4, the different types of family stressors were grouped 

and ranked (“no stress” meaning no family stressors experienced and “severe stress” 

meaning the subject suffered at least three of the types of family stressors).  The FM 

group showed the greatest number of subjects who have experienced moderate to severe 

levels of stress (see Figure 10.3), however the difference was not significant between the 

two groups (see Table 10.8).  Overall, the sample had an average Family Stress Score of 

1.51 (SD=2.69, range=0-12).   
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Figure 10.3 Proportions of subjects experiencing different levels of actual psychosocial 

stress involving family members. 

 

 

Overall model:  n=124; F=1.90; r
2
=0.0154 p=0.1702 

Variable regression coefficient standard error t  p 

Intercept 0.171 0.042 4.32 <.0001 

Family 

Stress 0.019 0.014 1.38 0.1702 

 

Table 10.8 Fibromyalgia regressed on Family Stress Score. 

 

 

Hypothesis 4B.  Fibromyalgia and Psychosocial Stress--Child 

Subjects who have a child with HIV, who have a child with chronic illness, or 

who have had a child die within the last year are more likely to have FM than 

subjects who do not have these stressors related to children. 
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A significant positive relationship was found between fibromyalgia and Child 

Stress Score (t test=-2.50, p=0.0138), with the FM group experiencing greater stress 

scores on average (M=3.72, SD=0.73, range=0-13) than the non-FM group (M=0.78, 

SD=2.07, range=0-10).  Refer to Table 10.9 for information regarding fibromyalgia and 

Child Stress Score.  

Overall model:  n=124; F=6.25; r
2
=0.0487 p=0.0138 

Variable regression coefficient standard error t  p 

Intercept 0.172 0.039 4.42 <.0001 

Child 

Stress 0.035 0.014 2.50 0.0138 

 

Table 10.9 Fibromyalgia regressed on Child Stress Score. 

 

 

Hypothesis 5.  Actual vs Perceived Psychosocial Stress--Family 

Fibromyalgia subjects who report a psychosocial reason as the primary cause for 

their symptoms are more likely to have experienced a higher amount of actual 

psychosocial stress than fibromyalgia patients who report a different primary 

cause. 

 

Within subjects who indicated that they had chronic pain (n=107), those with 

fibromyalgia were significantly more likely to attribute the cause of their pain to 

psychosocial factors compared to non-fibromyalgia subjects.  About 62% of the FM 

group believed that the cause of their pain was psychosocial compared to 17% of the non-

FM group (see Table 11.1). 
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 Table of FM by Perceived Psychosocial Cause 

 FM Perceived Psychosocial Cause 

 No Yes Total 

Frequency 

Percent 

Row Pct 

Col Pct 
 

No  67 

62.62 

82.72 

87.01 
 

14 

13.08 

17.28 

46.67 
 

81 

75.70 

  

  
 

 Yes  10 

9.35 

38.46 

12.99 
 

16 

14.95 

61.54 

53.33 
 

26 

24.30 

  

  
 

 Total  77 

71.96 
 

30 

28.04 
 

107 

100.00 
 

 n = 107 

χ2 = 19.1049, p < 0.0001, OR = 7.66 
 

 

Table 11.1 Relationship between fibromyalgia and perceived psychosocial cause. 

 

 

When Family Stress Score (total number of stressful family events) was examined 

in relation to perceived psychosocial cause in the FM group, there was a statistically 

significant relationship (t test=-2.59, p=0.0160).  Subjects who perceived a psychosocial 

cause of their symptoms tended to have higher Family Stress Scores (see Table 11.2).   

Sub-sample t value p Mean Score (SD) - 

Perceived 

Psychosocial Cause 

Mean Score (SD) - 

Perceived Other Cause 

Range 

FM group 

(n=26) 

-2.59 0.0160 3.44 (4.03) 0.10 (0.32) 0-11 

 

Table 11.2 Relationship between Family Stress Score and perceived psychosocial cause 

within fibromyalgia subjects. 
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Within the FM sub-sample, there was no relationship between Child Stress Score 

and perception of a psychosocial cause of fibromyalgia symptoms (Table 11.3). 

Sub-sample t value p Mean Score (SD) - 

Perceived 

Psychosocial Cause 

Mean Score (SD) - 

Perceived Other Cause 

Range 

FM group 

(n=26) 

-0.16 0.8714 3.75 (0.94) 3.86 (1.22) 0-13 

 

Table 11.3 Relationship between Child Stress Score and perceived psychosocial cause 

within those with chronic pain. 

 

 

Multivariate Analysis 

 

 Using logistic regression, fibromyalgia was regressed on four variables: stroke, 

education, malaria, and death of a family member.  The resultant odds ratio (OR) and 

95% confidence intervals for stroke were OR = 4.23 (0.89, 20.23).  That is, for every one 

(1.0) person who had not experienced a stroke who had fibromyalgia, four (4.23) persons 

who had experienced a stroke had fibromyalgia, while adjusting for the effects of 

education, malaria, and death of a family member.  (Technically, the odds of having 

fibromyalgia were four (4.23) times higher among those who had experienced a stroke as 

compared to those who had not experienced a stroke, while adjusting for the effects of 

education, malaria, and death of a family member.) However, the confidence intervals did 

enclose 1.0 revealing that stroke was no longer significantly correlated with fibromyalgia 

within the four-variable model.  This is consistent with the p-value associated with the 

Wald chi-square (p=0.0706).  

 The resultant odds ratio (OR) and 95% confidence intervals for education were 

OR = 5.55 (1.42, 21.76).  That is, for every one (1.0) person with elementary or no 
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education who had fibromyalgia, 5.55 persons with secondary or higher education had 

fibromyalgia, while adjusting for the effects of stroke, malaria, and death of a family 

member.  (Technically, the odds of having fibromyalgia were over five (5.55) times 

higher among those with higher education as compared to those who with elementary or 

no education, while adjusting for the effects of stroke, malaria, and death of a family 

member.) The confidence intervals did not enclose 1.0, consistent with the p-value 

associated with the Wald chi-square (p=0.0139). 

 The resultant odds ratio (OR) and 95% confidence intervals for malaria were OR 

= 6.03 (1.48, 24.56).  That is, for every one (1.0) person who had fibromyalgia who had 

suffered less than three malaria episodes within the past year, 6.03 persons had 

fibromyalgia who had suffered three or more malaria episodes within the past year, while 

adjusting for the effects of stroke, education, and death of a family member.  

(Technically, the odds of having fibromyalgia were six (6.03) times higher among those 

who had suffered three or more malaria episodes within the past year as compared to 

those who have suffered less than three malaria episodes within the past year, while 

adjusting for the effects of stroke, education, and death of a family member.) The 

confidence intervals did not enclose 1.0, consistent with the p-value associated with the 

Wald chi-square (p=0.0122). 

 The resultant odds ratio (OR) and 95% confidence intervals for death of a family 

member were OR = 5.69 (1.39, 23.32).  That is, for every one (1.0) person who had 

fibromyalgia who did not experience the death of a family member within the past year, 

5.69 persons who did experience the death of a family member within the past year had 

fibromyalgia, while adjusting for the effects of stroke, education, and malaria.  
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(Technically, the odds of having fibromyalgia were over five (5.69) times higher among 

those who have had a family member die within the past year as compared to those who 

have not had a family member die within the past year, while adjusting for the effects of 

stroke, education, and malaria.) The confidence intervals did not enclose 1.0, consistent 

with the p-value associated with the Wald chi-square (p=0.0157). 

 Overall, compared to the total clinic sample and the non-FM group, the FM 

group had the greatest proportions of subjects that reported having completed a secondary 

or higher education (50.00%), having had a stroke (26.92%), having had three or more 

malaria episodes in the past year (65.22%), and having had a family member die within 

the past year (42.31%). See Table 12.2 for more information. 
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Overall model: n=90, Wald   = 15.5181, p=0.0037 

Fibromyalgia regressed on: 

    95% Wald Wald   

Variable OR Confidence 

Limits 
  p-value 

Stroke 4.23 (0.89, 20.23) 3.2685 0.0706 

Education 5.55 (1.42, 21.76) 6.0502 0.0139 

Malaria 6.03 (1.48, 24.56) 6.2790 0.0122 

Death of a Family 

Member 

5.69 (1.39, 23.32) 5.8311 0.0157 

Intercept     1.0213 0.3122 

Fibromyalgia 1 = 17       

  0 = 73       

Stroke 1 = stroke     

  0 = no stroke     

Education 1 = secondary       

  0 = none or primary       

Malaria 1 = 3 or more 

episodes within the 

past year 

      

 0 = less than 3 

episodes within the 

past year 

      

Death of a Family 

Member 

1 = at least one family 

member died within 

the past year 

   

 0 = no family member 

died within the past 

year 

   

 

Table 12.1 Logistic Regression: Best Four-Variable Model with Stroke, Education, 

Malaria, and Death of a Family Member 
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Percentage of Subjects for Each Variable 

Variable Percentage (n) 

  Total Sample FM Non-FM 

Fam Mem Die 19.35% (24) 42.31% (11) 13.27% (13) 

Stroke 11.29% (14) 26.92% (7) 7.14% (7) 

Secondary Educ 27.96% (26) 50.00% (9) 22.67% (17) 

3+ Malaria 46.28% (121) 65.22% (23) 41.84% (98) 

 

Table 12.2 Percentage of subjects for each of the predictors of the four-variable logistic 

regression model 
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CHAPTER SIX 

 

Discussion 

 

 

Organization of Discussion 

 

 The discussion section will contain conclusions about our data and analysis, 

suggestions for continued research as well as limitations and possible errors in this study. 

Chronic Pain and Fibromyalgia 

 

 The prevalence rates of chronic pain (87.50%) and FM (20.13%) found within the 

Luo adults were substantially higher than the values reported in the literature except in 

the study of rheumatology clinic patients.  The fact that the current study utilized a 

sample coming to a temporary general clinic is consistent with the assumption that these 

patients would be expected to have a higher prevalence of FM than the general 

population, but FM would not be as frequent in this group as it would be in a 

rheumatology clinic.  These high prevalence rates as well as the magnitude of symptom 

severity within the FM group (see Table 4.1 and Table 4.3) indicate the need to further 

investigate culturally dependent socioeconomic and physical factors in the development 

of the condition.  FM likely differs in regards to its burdens and determinants within a 

developing country as opposed to developed areas of the world.   

Demographic and Socioeconomic Factors 

 

 A number of demographic and socioeconomic factors were associated with FM 

while others were not.  As hypothesized, age was positively correlated with FM 
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(p=0.0480).  This was not surprising because it is likely that the degenerative processes 

associated with aging contribute to FM in older people (McBeth & Jones, 2007).   

There was no significant difference found between female subjects and male 

subjects in terms of FM classification, in spite of many past studies indicating that FM 

occurs more commonly and in greater severity in women than men (Yunus et al., 2000; 

Munce et al., 2007).  This finding could indicate a social difference, or it might signify a 

different genetic predisposition in this Luo population than that of people from Europe or 

the American continent.   

Marital status was also not significantly related to FM.  Considering the notion 

that being married is of utmost cultural importance for the Luo, it was expected that being 

unmarried would be associated with discontent and stress, which would be associated 

with symptoms of FM.  However, that was not the case in this study.   

Although unemployment and lack of education were mentioned as risk factors for 

FM (Bergman 2005), neither factor was found to have an association with FM in this 

sample.  This may be due to having an unrepresentative sample that was a relatively 

“well-off” subset of the population, or it may have to do with the fact that the entire 

sample is very poor.  Nearly three-fourths of the subjects reported having an income, but 

the living conditions of the sample indicate that this benefit does not result in even the 

basic amenities of sanitation, electricity, and homes that are not made of dirt and dung. 

There was a significant difference between the FM and non-FM groups in regards to level 

of education (p=0.0203), with the FM group having completed higher education than the 

non-FM group.  These results differ from past research that suggests a correlation exists 
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between lack of education and FM (Bergman 2005).  It may be that those who have 

completed secondary education in this community feel more hopeless and experience 

more pressure because they are more educated and have not been able to escape dire 

poverty. 

Actual Physical Stressors 

 

 There was a difference in this sample of clinic patients in their overall actual 

physical stress scores between the FM group and the non-FM group, but it was not quite 

significant.  Chronic illnesses as a whole were not associated with FM.  Refer to Table 

7.5 for data regarding actual physical stressors in relationship to FM.   

When physical stressors were examined individually, two disease processes—

malaria and stroke—were significantly related to FM.  The number of malaria episodes 

revealed a significant positive correlation with FM (p=0.0361).  The parasite that causes 

malaria in this region of western Kenya is Plasmodium falciparum.  Malaria could be 

associated with FM either as a trigger or by escalating symptoms of pain and fatigue.  

Malaria causes anemia, which can contribute to the symptoms of FM, especially fatigue.  

The fact that more episodes of malaria in this sample were associated with FM also 

highlights the fact that the constant bombardment of the body with this parasite has a 

cumulative effect.  Frequent infections with malaria take a toll on the body, especially in 

pregnant women, who are particularly prone to pulmonary edema and to hypoglycemia 

(White 1996).  But even when women with repeated infections show no symptoms, they 

are at increased risk for severe anemia, because the parasites target the blood-rich 

placenta (Parry et al. 2004).  Among women who have an average of six pregnancies in 
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an environment where malaria is endemic, it is reasonable to think that this level of insult 

could trigger FM as viral illnesses have been shown to do. 

Stroke was also more prevalent in the FM group (p=0.0046), with 27%  (and only 

7% of the non-FM group) reporting having had a stroke.  It is possible that this self-report 

of stroke from a sample of people who have little access to healthcare may represent 

some condition other than an actual stroke.  However, informal conversations with 

community leaders seem to indicate that the symptoms identified by these patients are the 

those that would, in fact, indicate a stroke (Ogola, personal communication 2013). 

With no other information about the timing and type of stroke, it is hard to explain 

the pathophysiology of this association.  Stroke may simply be a marker of another 

unidentified variable.  However, there are hints that there may, in fact, be an increased 

problem with this condition among the Luo people of the Nyakach Plateau.  A previous 

study of this clinical population (Sok 2012) revealed a higher prevalence of hypertension 

in this group (35%) compared to the U.S. (30%) and also compared to sub-Saharan 

Africa as a whole (13.70%).  The prevalence among adults younger than 65 was twice 

that of the U.S. (20% vs. 10%), even though the U.S. has ten times the prevalence of 

obesity.  It is unknown whether this alarming finding represents a genetic tendency, a 

sampling or measurement bias, or other factors.  If there is truly an increased prevalence 

of hypertension, then it is likely that the occurrence of stroke would also be more 

frequent.  The connection of these circulatory problems to FM is only suggestive, but 

with an odds ratio of 4.79, there may be a pathway that deserves exploration.   
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The other two physical conditions that were studied showed no relationship with 

FM. Despite claims of a relationship between HIV and FM in the literature (Ablin et al., 

2006 & 2008), there was no association in this sample between HIV and FM, even 

though this region has the highest HIV prevalence in Kenya at 20% (Kenya DHS 2010). 

Finally, the literature has also suggested that a larger number of pregnancies is negatively 

correlated with FM (Schochat & Beckman, 2003).  Our belief was that in a setting of 

multiple pregnancies and short birth intervals, the physical stress of pregnancy would be 

a risk factor instead of being protective, but neither relationship was found.  Women 

often breastfeed during pregnancy in this community, and this practice of feeding three 

people at once is occurring in a situation of constant food insecurity and protein-energy 

malnutrition.  Studies have shown that almost half of the women practice geophagia 

while they are pregnant, eating the local “soft rocks” daily in large amounts (Korona 

2014; Kannappan 2014).  With the lack of nutritious food and the addition of harmful 

substances, the experience of pregnancy would seem to be a trigger for all kinds of health 

issues.  Whether FM is one of those problems remains to be seen, though that association 

is not supported in the current study.  

Perceived Physical Cause 

 

 In contradiction to the hypothesis, there was no relationship found between a 

patient’s perception of a physical cause of his/her pain and the actual physical stress that 

he/she experienced.  Refer to Table 9.1 for further information.  It appears that the actual 

physical stress experienced by the FM patients were entirely independent of whether they 

thought their symptoms were the result of a physical cause or not.  A patient’s belief that 
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his/her FM was caused by physical trauma/injury/stress shared no relationship with the 

patient’s actual physical stressors (chronic illnesses, malaria, HIV). 

Actual Psychosocial Stressors 

 

 In accordance with the hypotheses, the FM group revealed the greatest 

proportions of patients that experienced high levels of psychosocial stress as opposed to 

the non-FM group.  As shown in Figure 10.1, the FM group had the greatest proportion 

of patients who have had family members die within the past year (over 40%) and family 

members who suffer from chronic health problems (over 55%).  Death of a family 

member within the past year was significantly correlated with FM (p=0.0009). Female 

patients lost two children on average, with child death being significantly correlated with 

FM (p=0.0444).  Over a tenth of the entire sample have had a child die within the past 

year.  Child death continued to be significantly correlated with FM (p=0.0327) in the 

overall sample, and the Child Stress Score shared a significant positive association with 

FM (p=0.0138).  Additionally, the death of a spouse was positively correlated to FM 

(p<0.0001), with all of those who have lost a spouse falling within the FM group.  There 

was no significant association between family members having HIV or other chronic 

illneses and FM.  These relationships implicate that psychosocial stress involved in the 

death of family members—especially children and spouses—may be an important 

determinant in the development of FM. 

Perceived Psychosocial Cause 

 

 Interestingly, all of the hypotheses in regards to perceived psychosocial cause and 

actual psychosocial stress were supported.  The FM group was significantly more likely 

to perceive a psychosocial cause of their symptoms than the non-FM group (p<0.0001).  
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The Child Stress Score was not correlated with perception of a psychosocial cause 

(p=0.8714).  However, the overall Family Stress Score did share a significant positive 

association with perception of a psychosocial cause (p=0.0160).  These findings suggest 

that both perceived and actual psychosocial stress play a major role in a patient’s having 

FM. 

 

Determinants of Fibromyalgia 

 

   As expressed in Figure 12.1, the best multivariate model of a logistic regression 

with FM as the outcome is the four-variable model with stroke, education, malaria, and 

death of a family member as the independent variables. In our clinic sample, those who 

have had a stroke are 4.23 times more likely to be classified as having FM than those who 

have not had a stroke (although this relationship was not significant within the logistic 

regression model).  Additionally, those who have had a secondary or higher education are 

5.55 times more likely to be classified as having FM than those who have never went to 

school or only completed a primary education (p=0.0139).  Those who have had three or 

more episodes of malaria within the past year are 6.03 times more likely to be classified 

as having FM than those who have had less than three episodes of malaria within the past 

year (p=0.0122). Finally, those who have had a family member die within the past year 

are 5.69 times more likely to be classified as having FM than those who have not had a 

family die within the past year (p=0.0157).  The positive correlation between death of a 

family member and FM was expected, since the death of a family member is an 

emotionally distressing event that could cause stress and possibly precipitate symptoms 

of fibromyalgia. However, the other relationships found were highly interesting as the 

current literature states a negative correlation between level of education and likelihood 
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of having FM, and there is no current literature on the relationship between stroke or 

malaria and FM.  Again, these results may be due to having an unrepresentative sample 

in which nearly three-fourths had an income and over a fourth had completed a higher 

education.  However, the level of poverty is overwhelming, there is very little access to 

healthcare, and the sample generally suffers from high disease burden. Consequently, the 

regression model calls into question the role of culturally influenced socioeconomic, 

physiological, and psychosocial determinants of FM. 

Sources of Error 

 

 Potential sources of error include using a non-random sample, the sample size 

being relatively small, and interviewing the patients with the questionnaire through a 

translator.  Since the sample consisted of only Luo adults that were willing and able to 

attend the clinic, the results cannot be generalized beyond the clinical setting.  These 

patients represent people who were sicker than the general population but who were also 

well enough to get to the clinic.  The patients who were surveyed were those who had the 

strength and the time to trek up a mountainous plateau in order to be seen by a physician.  

Lastly, the interview process itself and the use of the questionnaire was imperfect.  A 

team of trained undergraduate students and their corresponding native translators 

conducted the patient interviews.  A number of things could have been lost or 

misinterpreted through translation.  Additionally, no one on the team was formally 

trained in diagnosing FM, but the 2010 ACR Preliminary Criteria for classifying FM was 

not difficult to administer.  It is still possible that there could have been errors in how the 

questions were presented to the patients. 
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Conclusions and Future Suggestions 

 

 Overall, this pilot study serves to expand the current scientific literature and 

knowledge of FM by adding to the limited database of studies of chronic pain and FM 

within developing regions.  The high rates found for unexplained chronic pain and FM in 

this clinic sample indicate the need to examine and understand FM within the light of 

cultural and socioeconomic determinants in addition to physical factors.  It seems that 

emotional stressors due to psychologically distressing events, such as the death of a 

family member and having a high level of education within an impoverished setting, are 

major influences in the development of symptoms of FM.  Additionally, there may 

pathological links between FM and stroke or malaria that are worth examining.  Further 

research is needed to investigate the role of psychosocial and physiological factors in 

relationship to FM within developing countries in order that appropriate interventions 

may be developed and FM may be better understood within different cultural and 

socioeconomic contexts. 
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APPENDIX 

 

 

 The appendix contains the Community Health Assessment Profile (CHAP) that 

was used to record patient medical history and personal, background, and socioeconomic 

information as well as the modified version of the 2010 ACR Preliminary Criteria for 

classifying fibromyalgia based off of a Widespread Pain Index (WPI) and Symptom 

Severity Scale (SS). 
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5-Age:  _________yrs    (proportion of year if  <1 yr, e.g. 6 mon=.5 yr) 

6-Gender:     __M(0)     __F(1)  7-Bethlehem Home:  __Y(1) __N(0) 

 

1-Date: _____________(mon/dy/year) 2-Interviewer: ____________________  3-Patient ID: ________________ 

4-Setting:  __ Straw to Bread Clinic(1)     __ Permanent plateau clinic(2)      __ At home of participant(3)  __Elsewhere in 

community(4)           

 

COMMUNITY HEALTH ASSESSMENT PROFILE (CHAP)—General Questions 

Medical History (switch spacing for HIV and others  

 
Malaria 

8-Number of times since Jan 2012:  

 _______ times 

9-Num of time since May 2011: 

_____ 

10-Take medicine to treat it?  

____ N/A(99) 

____ Yes(1)     

____ No(2) 

 

11-Time since last episode:   

_______N/A(99) 

_______ wks  

 

12-Had immunizations?  

 _______ None(0)  

 _______ Polio(1)  

_______ Tetanus(2) 

_______Diph/Pertussis/Tetanus(3)  

_______ Hep B(4)   

_______ HIB(5)  

Other: ___________________ 

 

 

13-Completed all required immunizations:  

 _____Yes(1)    

_____No(2) 

 

19-Last time treated for worms : ___months ago        ___not treated(99) 

 

20-Taking meds currently for this problem? (mark with ‘yes’ or ‘no’ for each category) Yes=1  No=0 

20a________ HTN 20d________ Skin 20g________ Indigestion, vomiting, constipation 

20b________ Diabetes 20e________ Malaria 20h________ Breathing problems, cough, congestion 

20c________ Pain 20f________ Vitamins 

 

 

Instructions:  If yes, put a number in the box:  Put 1 if only one person has it, OR e.g. put 2 if  2 brothers have the disease 

  

21-

asth

ma 

22-

diabete

s 

23- 

HT

N 

24-

sickl

e 

cell 

25-

strok

e 

26-

heart 

attac

k 

27-

HI

V 

28-

Employe

d 

29-Died 

within 

the last 

year 

30-Drinks 

alcohol at 

least once 

a month 

31-

Smoke

r 

a. Self                       

b.Mother                       

c.Father                       

d.Bro(s)                       

e.Sister(s)                       

f.Spouse                       

g.child(re

n)                       

 

14-Does patient have HIV?      

 ____Yes(1)       ___No(2)    

    ____Don’t know(99) 

15-When diagnosed?     ____N/A(99) 

 ___yrs (proportion of year if  

<1 yr) 

16-Treatment now?   

 ___yes(1)     ____No(0)    

___N/A(99) 

 

17-How long?  ____N/A(99) 

 ___yrs   (proportion of year if  <1 

yr) 

  

18-Ever unable to get treatment?      

         ___Yes(1)   ___No(0)  

___N/A(99) 
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Patient ID: 

________________ 
Social History (cont.) 

32. Number living in pt’s household:______ 

33. How many people in household smoke?: ______ 

34-How many wives does the man have who is the head of the 
household ?    ______ 

35-How many wives live in the household? ________ 

 
36-Is the pt married:   

 ______ Yes(1)     

 ______ Widowed(2)    
 ______ Divorced(3)  

 ______ Never married(4) 

 ______ No, too young(5)  
37-Number of times married _______ 

38-Yrs married to current or last spouse ______ 

39-Number of pregnancies  
 _____N/A(99)  

 _____#  

40-How many living children does the pt have? ________ 
41-What is the age of the pt’s oldest living child? 

  ________ yrs     (proportion of year if  <1 yr) 

 

42-If the pt has a paying job what is it? _________________ 

43-How much school completed 

_____ still in school(1) 
_____ primary(2)                _____ trade school(5) 

_____ secondary(3)         _____too young for 

school(6) 
_____ university(4)             _____never went to school(7) 

44-Source of main household income  

_____paid by someone else for doing a job(1) 
_____selling things that the family grows or makes(2)  

_____no household income(3)  

 
45-Main household income provider?  

_____self(1) 

_____spouse(2) 
_____children(3) 

_____parents(4) 

_____no household income(5) 

 

Nutrition 

Mark with ‘x’ when applicable 

  

46-Morning 

Meal 

47-Mid-day    

Meal 

48-Evening 

Meal 

a.Protein 

(Meat/fish/Poultry/ 

Dagaa/Omena/ Eggs)       

b.Other Protein 

(beans)       

c.Milk       

d.Green 

Vegetable/Tomatoes       

e.Fruit       

f.Starch 

(bread/porridge, ugali, 

maize, rice, chapati, 

pots, sweet pots, 

cassava, beans)       

g.Added Sugar       

h.Soft Drinks       

 

51-How often does the pt drink alcohol? 

_____Never(1) 
_____1-2 times a year(1) 

_____1-2 times a month(2) 

_____1-2 times a week(3) 
_____3-6 times a week(4) 

_____daily(5)  

52-When pt drinks alcohol, how much?  
_____1 drink(1) 

_____2 drinks(2) 

_____>2 drinks(3) 

 

53-Breastfeeding     
____N/A -- pt is child or male or never pregnant(99)  

 

                          _____ No, didn’t breastfeed(0) 
Shortest time: _____ N/A(99)     ____  # days 

Longest time:  _____ N/A(99)     ____ # months 

 
49-Has the pt ever eaten things that were not food, such as mud or dirt?  

_____ yes(1)  _____ no(0) 
 

50-When was the last time the pt ate something that was not food (e.g. 

mud)? 
____ never(0) 

____ in the last week(1) 

____ not in the last week, but in the last month(2) 
____ not in the last month, but in the last year(3) 

____ years ago when you were a child(4) 

 

54-Add salt to food? 

_____never(0) 

_____seldom(1) 
_____at least one meal per day occasionally(2) 

       _____at least one meal per day most of the  

  Time(3) 
_____at least one meal every day(3)  

 

55-Use iodized salt? 

       ____yes(1)    ____no(0)    ____do not know(99) 
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Electricity, House, Water 

56-Electricity in house used 
for:   

_____ N/A—no 

elec(99) 
_____ lights(1) 

_____ TV(2) 

_____ radio(3) 
_____ stove(4) 

_____ refrigerator(5) 

_____ computer(6)  
 

 

59What is the one main source of drinking water for pt’s 
household?  

_____ river, stream, spring(1)    Location: ______________ 

_____ pond(2)                      Location: 
______________ 

_____ well(3)   Location: 

______________ 
_____ tap(4)   Location: 

______________ 

_____ shared tank(5)  Location: ______________ 
_____ tank at your home(6) 

_____ rainwater caught in buckets(7) 

 

57-Any household 
member own 

_____Bicycle(1) 

_____motorbike(2) 
_____car/truck(3)  

58-Does pt pay someone 

for transportation? 
__never(0)      __daily(1) 

__weekly(2)   

__monthly(3) 
__few times a year(4) 

64a-Water tank at pt’s home?           ___ yes(1)         ____ no(0) 

 

b.Straw to Bread tank?   ___yes(1)           ____no(0)      ____N/A(99) 
c.Keep it covered? (partially covered is "no") 

_____all the time(1)       _____ most of the time(2)   

_____ less than half the time(3)    _____ not covered(0) 
d.Do you share your tank water with people outside the household?  

 ___yes(1)   ___no(0)    ____N/A(99)  

e.How many people share the tank water? _______ 
f.How long does tank have water during the dry season?      ____months 

 

g.Water purifier?    ___yes(1)       ____no(2) 
h.Straw to Bread water purifier?  ___yes(1)   ___no(0)    ____N/A(99)  

 

i.Are there mosquitoes on, around, or inside your home water tank? 
 _____ N/A, no water tank(99) 

 _____ all the time(1)       

 _____ most of the time(2)    
 _____ less than half the time(3) 

 _____ none of the time(0)  

 

60-What kind of toilet facilities do you use 

when you are at home? 

____none, go in the bush(0) 
____community latrine(1) 

____open pit latrine(2) 

____closed pit latrine(3) 
____flush to pit latrine(4) 

____flush to piped sewer system(5)  

 

65-Farming  

a.Does household grow food to eat themselves?  

 ____ Yes(1)     ____ No(0)  ____ Sometimes(2) 
b.Does household grow food to sell? 

 ____ Yes(1)     ____ No(0)  ____ Sometimes(2) 

c.Do you use pesticides on the food grown by household?   
 ____ Yes(1)     ____ No(0)  ____ Sometimes(2) 

d.If so, what petsicides?_______________________________________ 

(list)  
 

e.Do you store pesticides in the house? 

 ____ Yes(1)     ____ No(0) 
f.Is the pesticide container open or closed? 

  ____ N/A(99)        ____open(1)  ____closed(2) 

g.Do any of the neighbors next to where you live use pesticides on the food    
they grow? 

 ____ Yes(1)     ____ No(0)  

 

61-House questions  

a.Roof:     __thatch(1)         __metal(2)         

__tile(3) 
b.Wall:     __mud/dung(1)   __brick(2)          

__metal(3) 

c.Floor :   __dirt/dung(1)    __concrete(2)    
__tile(3) 

 

d.Cooking fire:     
____inside open wood fire(1) 

____outside open wood fire(2) 

____inside stove(3) 
____none(0) 

e.Where does pt sleep:  

____dirt floor(1) 
____concrete floor(2) 

____bed(3) 

f.How many separate bedrooms? ___# 
 
62a-Have a mosquito net?  ____Yes(1)  

____No(0) 

b.Insecticide treated net? __Yes(1)  __No(0)   
 ___N/A(99) 

c.How long have you had your current net? 

___1-3 months(1)    ___4-6 months(2)    
___> 1 year(3)          ___N/A(99) 

d.Sleep under a mosquito net? 

____never(0) 

____seldom(1) 

____occasionally(2) 

____more than half the time(3) 
____almost always(4) 

e.Sleep under a net last night?  __Yes(1)   

__No(0)  
f.Net have holes in it?  __Yes(1)  __No(0)  

__N/A(99)  

66-How many of these animals does pt’s household have? (list number of 

each) 

a.____cattle  b.sometimes indoors: ____yes(1)   
____no(0) 

c.____goats  d.sometimes indoors: ____yes(1)   

____no(0) 
e.____sheep  f.sometimes indoors:  ____yes(1)   

____no(0) 

g.____chickens h.sometimes indoors: ____yes(1)   ____no(0) 
i.____donkeys j.sometimes indoors:  ____yes(1)   ____no(0) 

k.____dogs  l.sometimes indoors:  ____yes(1)   

____no(0) 
m.____cats   n.sometimes indoors: ____yes(1)   

____no(0) 

 

63-Windows:  

___ none(0) 

___ glass(1) 
___ curtains, but no glass(2) 

___ open with no closure(3) 

Patient ID: 

________________ 
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70-How often does pt go to the local clinic: 

____ Never(0) 
____ Almost never(1) 

____ a few times a yr(2) 

____ a few times a month(3) 
____ a few times a week(4) 

____ almost every day(5) 

71-Purpose of going to local clinic:  
____ prenatal care, deliver baby(1) 

____ family planning/birth control(2) 

____ HIV testing(3) 
____ HIV treatment(4) 

____ sick(5) 

____ child’s immunizations(6) 
____ take sick family member(7) 

____ N/A never go(99) 

 
72-Main reason for not going to clinic more often: 

____not sick(1) 

____money(2) 
____family member doesn’t want me to(3) 

____no transportation, cannot walk there(4) 

____too crowded, cannot be seen(5) 
____do not think it helps(6) 

 

Miscellaneous 

 

 

67-Is the person wearing shoes?  

 ____ Yes(1)  ____ No(0) 
68-Is person pregnant?   

 ____ Yes(1)    ____ No(0)   ____ does not know(2)  

___N/A(99) 
 

69-How would pt describe their health in general?  

____very good(1) 
____good(2) 

____fair(3) 

____poor(4) 
____very bad(5) 

 

77-Birth control used:  

____N/A(99) 
____condom(1) 

____pill(2) 

____shot(3) 
78-How often birth control: 

____Never(0)  

____Almost never(1) 
____occasionally (2) 

____often(3) 

____regularly all the time(4) 

 

73-How often does pt leave the plateau to go to… 

a.Sondu 
____Never(0) 

____a few times a yr(1) 

____a few times a month(2) 
____a few times a week(3) 

____almost every day(4) 

b.Kisumu and beyond 
____Never(0) 

____a few times a yr(1) 

____a few times a month(2) 
____a few times a week(3) 

____almost every day(4) 

74-How many times has pt been to Nairobi?  __________ 

75-How many times has pt been out of Kenya? _________ 

 
76-What are the reasons that pt leaves the plateau? (check 

all) 

 
a.School, return home at night  __Yes(1)    ___No(0) 

b.Boarding school                        ___Yes(1)  ___ No(0) 

c.Shopping/entertainment        ___Yes(1)  ___No(0) 
d.Business                                     ___Yes(1)   ___No(0) 

e.Job                                              ___Yes(1)   ___No(0) 

 

79-Circumcised?   N/A      ____ yes     ____ no 

 

Patient ID: 

________________ 
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Chronic Pain Questions: 

 

80-Have you had pain for at least 3 months? 

_____Yes(1)   ____No(0) 

 

 

 

81-Indicate on the figure all the locations in which you have been having pain for at least 3 

months: 

 

a. Face  __Yes(1) __No(0) 

b. L Jaw  __Yes(1) __No(0) 

c.  R Jaw  __Yes(1) __No(0) 

d.  L Shoulder __Yes(1) __No(0) 

e. R Shoulder __Yes(1) __No(0) 

f. L Upper Arm __Yes(1) __No(0) 

g. R Upper Arm __Yes(1) __No(0) 

h. L Elbow  __Yes(1) __No(0) 

i. R Elbow  __Yes(1) __No(0) 

j. L Lower Arm __Yes(1) __No(0) 

k. R Lower Arm __Yes(1) __No(0) 

l. L Wrist/hand __Yes(1) __No(0) 

m. R Wrist/hand  __Yes(1) __No(0) 

n. Neck  __Yes(1) __No(0) 

o. Upper Back __Yes(1) __No(0) 

p. L Chest/breast __Yes(1) __No(0) 

q. R Chest/breast __Yes(1) __No(0) 

r. Abdomen __Yes(1) __No(0) 

s. Lower Back __Yes(1) __No(0) 

t. Pelvis  __Yes(1) __No(0) 

u. L Hip  __Yes(1) __No(0) 

v. R Hip  __Yes(1) __No(0) 

w. L Groin  __Yes(1) __No(0) 

x. R Groin  __Yes(1) __No(0) 

y. L Buttocks __Yes(1) __No(0) 

z. R Buttocks __Yes(1) __No(0) 

aa. L Upper Leg __Yes(1) __No(0) 

bb. R Upper Leg __Yes(1) __No(0) 

cc. L Knee  __Yes(1) __No(0) 

dd. R Knee  __Yes(1) __No(0) 

ee. L Lower Leg __Yes(1) __No(0) 

ff. R Lower Leg __Yes(1) __No(0) 

gg. L Ankle/foot __Yes(1) __No(0) 

hh. R Ankle/foot __Yes(1) __No(0) 

ii. Head  __Yes(1) __No(0) 

 

 
Patient ID:  

Patient ID: 

________________ 
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82-Have you had any of the following problems for at least the last 3 months? 

Feeling unusually tired _____Yes(1)   ____No(0) 

Trouble with sleep  _____Yes(1)   ____No(0) 

Anxiety or depression  _____Yes 1)   ____No(0) 

Trouble thinking or remembering _____Yes(1)   ____No(0) 

 

 

 

Use the following scale to describe how bad the problem has been over the last 3 months: 
(indicate with an ‘x’ in the appropriate box) 

 

  

a. No 

problem 

b. Slight or they 

come and go 

c. Moderate; 

often present 

d. Severe and 

continuous 

83-Pain         

84-Fatigue         

85-Trouble with sleep         

86-Anxiety or depression         

87-Trouble thinking or 

remembering         

 

88-What do you think is the most likely cause of these problems? (do not prompt) 

___ Do not know(1) 

___  Frequent hunger(2) 

___  Working hard physically(3) 

___  Getting older(4) 

  ___  A previous injury(5) 

___  A long-term illness that you have (such as HIV or 

asthma)(6) 

___  Upsetting things going on in your family or   

communities(7) 

___  Worries about the future(8) 

___  Lack of Money(9) 

   

89-What do you think is the next likely cause of these problems? (do not prompt) 

___  Do not know(1) 

___  Frequent hunger(2) 

___  Working hard physically(3) 

___  Getting older(4) 

___  A previous injury(5) 

___  A long-term illness that you have (such as HIV or 

asthma)(6) 

___  Upsetting things going on in your family or 

communities(7) 

___  Worries about the future(8)

 

91-What do you think is the next likely cause of these problems? (do not prompt) 

___  HIV/AIDS(1) 

___  Malaria(2) 

___  Malnutrition(3) 

___  Respiratory illnesses(4) 

___  STI (not HIV/AIDS)(5) 

___  Typhoid/Unclean water(6) 

___  Violence(7) 

___  Being pregnant so often(8) 

___  Illness, pain, death(9) 

___  Aging(10) 

___  Lack of money, unemployment(11) 

___  Physical demands(12) 

___  Stress/depression/emotional concerns(13) 

___  Fatigue(14) 

___  Don’t know(15) 

___  Worries about the future(16)
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