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HEALTH PSYCHOLOGY RESEARCH IN SUB-SAHARAN AFRICA 

Research in the field of health psychology is concerned with psychological 

processes in health, illness and health care. Three important issues within this 

field, all of which are important when studying communicable diseases in Sub-

Saharan Africa, will be addressed in this thesis.  

The first issue (chapter 2 and 3) is about the role of symptom perception and 

interpretation, and how this can influence patients’ help seeking behavior. When 

confronted with symptoms of a disease, patients do not always seek immediate 

help, and they do not always seek help at the most appropriate facility. Instead, it 

is known that many patients delay a considerable amount of time in seeking help, 

a problem which is especially relevant in countries in Sub-Saharan Africa. Factors 

involved in seeking help will be approached using a health psychological 

theoretical model. Delay in seeking help will be examined in healthy individuals at 

risk for the mycobacterial infection Buruli ulcer from Benin, and in patients 

diagnosed with tuberculosis from Nigeria. 

The second issue (chapter 4 and 5) concerns factors that play a role during 

patients’ hospitalization for Buruli ulcer (BU). Patients who are being hospitalized 

for BU, are often admitted for a long period of time, during which they have to 

undergo different medical procedures. Wound care is likely to elicit pain and fear 

in patients, which will be addressed from two perspectives, namely, from a 

patient perspective, and from a health professionals’ perspective. 

The third issue (chapter 6 and 7) addresses one of the reasons for the neglect of 

psychological factors and mental health factors, in research in low- and middle-

income countries, namely the impreciseness of measures of mental health 

conditions [1]. The measurement properties of two important and well-known 

psychological measurement instruments, namely the Center for Epidemiologic 

Studies Depression scale, measuring depressive symptoms, and the Pearlin 

mastery scale, measuring personal control, will be examined. Both these 

instruments are important for measuring outcomes in patient care.  
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Part 1: Delay in seeking help for Buruli ulcer and tuberculosis 

Buruli ulcer 

Buruli ulcer (BU) is a cutaneous infection, caused by the environmental pathogen 

Mycobacterium ulcerans. BU is probably the third most common mycobacterial 

infection after Mycobacterium leprae and Mycobacterium tuberculosis [2]. Cases 

have been reported from at least 32 countries worldwide; from Africa, North and 

South America, South-East Asia, and the Western Pacific. The main burden of 

disease is found in Sub-Saharan Africa, where approximately 24% of all cases 

worldwide are found. Especially in Cote d’Ivoire, Ghana and Benin, high 

prevalence rates have been reported [3]. The World Health Organization (WHO) 

listed Buruli ulcer as one of the 17 neglected tropical diseases. The WHO supports 

by improving prevention, diagnosis, treatment and care for individuals affected 

by, and at risk for these diseases [4].  

BU is acquired from the environment, by as yet incompletely understood 

mechanisms. The pathogenic organism - an environmental bacterium - inoculates 

skin and subcutaneous soft tissues through skin trauma. The main risk factor for 

acquiring BU in Sub-Saharan Africa is living in an endemic area. Within an endemic 

area, living near stagnant water, the failure to wear protective clothing, and a lack 

of appropriate care of skin wounds are risk factors for being affected with BU [5-

8]. Human to human transmission is rare, and the role of aquatic insects and 

mosquito’s is under investigation [9]. In Africa, Buruli ulcer affects men as well as 

women in all age ranges, but impacts mainly on children below 15 years of age 

[8,10]. This is, however, more likely to be due to the age distribution in the 

population, than to age-specific characteristics of the disease. 

The disease has been described extensively [11]. The pathology is characterized 

initially by necrosis of subcutaneous fat with an ulceration of the overlying skin, 

and lymphedema, and strikingly little inflammatory response. Later, a 

granulomatous response in the skin and subcutaneous tissues occurs [12,13]. The 

main virulence factor of the causative organism M. ulcerans, is a secreted lipid 

toxin called mycolactone [14,15]. The presence of mycolactone in tissue causes 

the extensive necrosis, but also the lack of inflammatory response in initial lesions 

[16-18]. Standard treatment consists of eight weeks of oral rifampicin and 

intramuscular streptomycin, which has shown to be effective in early, limited size 
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ulcers [19], while larger lesions of Buruli ulcer sometimes require additional 

surgery. The development of an effective vaccine is currently being investigated 

[20,21]. 

Even with appropriate treatment, ulcers may last several months or even years 

before they finally heal, and patients often end up with scarring, calcification, 

muscle weakness, contractures and functional limitations after their wounds have 

healed [22,23]. Although the mortality rate from BU is low, the impact of the 

disease in terms of socio-economic consequences for patients and their family in 

rural areas in Sub-Saharan Africa is high [24,25]. Patients often feel stigmatized 

[26], experience financial consequences [27], social isolation, school drop-out or 

loss of employment [28]. 

Tuberculosis 

Tuberculosis (TB) is the second mycobacterial infection worldwide, caused by 

Mycobacterium tuberculosis, affecting 8,6 million individuals in 2012, resulting in 

1.3 million deaths [29]. The mycobacteria attacks most often the lungs, and is 

spread through the air by infected patients. Most frequently experienced 

symptoms of pulmonary TB are cough with - sometimes bloody - sputum, fever, 

night sweats and weight loss [30]. Nigeria is one of the by the WHO defined high 

burden countries with a prevalence rate of 270.000 cases in 2012. Diagnosis in 

Nigeria is clinical case detection followed by sputum smear microscopy.Treatment 

for TB is recommended by the WHO as the Directly Observed Treatment Short-

course (DOTS) strategy. Early case detection and treatment is highly important in 

order to control the disease. Treatment is most successful when appropriate care 

is provided shortly after experiencing symptoms [31]. Delayed treatment affects 

the prognosis of the affected individual, as well as the transmission within the 

community. 

Delay in seeking help 

Delay in seeking treatment at an appropriate health facility after noticing 

symptoms, described in the literature as patient delay, is a common and serious 

problem in Buruli ulcer [32], as well as tuberculosis [40]. It is one of the main 

challenges for national programs fighting these diseases. The exact proportion of 

patient delay in Buruli ulcer is difficult to estimate, since a proportion of patients 

never show up at the recommend health facility. In a study among former BU 
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patients in Benin, the median delay period was 34 days [33]. Patient delay in 

tuberculosis was estimated to be more than four weeks among 80% of Nigerian 

patients [34]. 

In order to define patient delay, the model by Andersen et al. (2005) was used, 

splitting the total patient delay into appraisal delay, illness delay, behavioral 

delay, scheduling delay and treatment delay. It was decided to focus in this thesis 

upon the first three time periods of delay together, which we named pre-hospital 

delay. These three time periods are; appraisal delay, i.e. the time a person takes 

to evaluate a symptom as a sign of illness; illness delay, i.e. the time the person 

takes from the first sign of illness until deciding to seek professional medical care; 

and utilization delay, i.e. the time from the decision to seek care until the consult 

at a health facility. A month, or 30 days, is generally used as a cutoff value for this 

delay period in tuberculosis. In Buruli ulcer, a cutoff value to define delay has not 

been established yet, thus, for the current thesis, 20 days or more was used to 

indicate a significant delay. 

There are multiple reasons for focusing on this specific delay period, both from 

literature on BU as well as TB. First, it was shown that in Nigeria, this type of delay 

was most frequently observed and considered to be the major contributor to the 

total delay in TB [35]. Second, literature describes multiple health seeking 

activities before the recommended treatment is sought, which is an important 

factor increasing delay both in BU and TB. Third, once a patient arrives at the 

health facility, both treatments are freely available and there is no waiting list 

preventing a direct onset of treatment. Therefore, delay in BU as well as TB, is 

defined in this thesis as the time between signs or symptoms are first noticed, and 

the point at which the patient takes concrete action by presenting to the health 

care center or hospital. 

Individual differences explaining delay  

Extensive research is conducted on factors related to patient delay in Africa, 

however, none of them primarily focused on psychological factors. This is 

remarkable, because it is known that individual differences exist in the time 

period of delay in BU and TB patients [33,35]. Instead, previous studies among BU 

and TB patients focused on factors related to the health system, stigma or cultural 

beliefs. For example, residing in rural areas, low socio-economic status, low 
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educational level, a lack of knowledge about the disease, poor access to health 

care, stigmatization, and beliefs about a supernatural cause of the disease were 

related to a prolonged patient delay [36-40]. BU patients specifically feared 

surgery and limb amputation [33,41], which was related to a prolonged hospital 

delay. In TB patients, the co-existence of a chronic cough or other lung disease 

was related to more delay [40]. 

One factor which has a strong relationship with patient delay in both TB and BU, is 

the choice of treatment. Instead of presenting at the recommended treatment 

facility, patients often start with self-treatment, combined with or followed by 

visits to multiple health care providers [34,42-47]. These include traditional 

treatment, but also nearby, lower-level health posts, which are often less 

equipped and specialized than the dedicated treatment centers. The choice for 

alternative treatment can lead to misdiagnosis and ineffective management. 

Reasons not to present to the recommended treatment center are found to be 

the poor access to the appropriate health facility and stigmatization. This has 

been found in TB [40] as well as BU [26,48]. 

It is known that patients’ individual perceptions about their disease can explain 

additional variability in delay [49]. Research supports the Common Sense Model 

(CSM) as a theoretical model for the relationship between illness perceptions and 

self-management outcomes such as delay [50]. An illness perception is a person’s 

subjective view of a specific illness, and has cognitive and emotional aspects. It is 

made up of five components the perceived identity, causes, course, 

consequences, and controllability of the disease which guide individuals in their 

coping behavior (delay or not) in order to achieve a goal (cure of the disease). For 

example, a patient with symptoms of Buruli ulcer or tuberculosis choosing 

alternative treatment, could have different ideas on the causes or consequences 

of his/her disease, compared to a patient choosing the recommended treatment. 

Such ideas could be that the disease is caused by a curse due to bad behavior in 

the patients’ past. In order to get rid of this curse, treatment at a traditional 

healer might be preferred. The relationship between illness perceptions and delay 

has never been examined in Buruli ulcer, and only once in TB patients from 

Russia[45], showing that illness identity was related to delay.  

Thus, delay in seeking treatment is an important problem in BU and TB in Africa, 

for which individual differences exist. Previous studies mainly focused on socio-
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economic factors, factors related to the health system, stigma or cultural beliefs, 

or used a qualitative approach or focus groups. This highlights the gap in 

knowledge on psychological factors related to delay in BU and TB. The Common 

Sense Model is a useful model to examine this relationship quantitatively, with 

standardized measures, which will be the objective of chapter 2 for Buruli ulcer, 

and of chapter 3 for TB.  

Part 2: Pain in Buruli ulcer 

Buruli ulcer patients undergo dressing changes weekly throughout their treatment 

period. Despite the fact that Buruli ulcer is described in the literature as painless, 

this repetitive procedure is observed to cause pain; perhaps not for all, but surely 

for some patients. In addition, fear is sometimes observed in these patients, in the 

waiting area outside the dressing room, in anticipation of what will happen. 

Pain is defined as ‘an unpleasant sensory and emotional experience associated 

with actual or potential tissue damage, or described in terms of such damage’ 

[51]. Currently, no clinical studies have been published about pain in Buruli ulcer, 

and such information is badly needed [52,53]. The only clinical reports in the 

literature of pain in Buruli ulcer to date, are a case report of pain in a Japanese 

patient [54], and the notification by Nienhuis et al. (2010), that patients 

sometimes reported an increase in pain at the lesion site just before and at the 

time the lesion ulcerated [19]. 

In contrast to the clinical observations, Buruli ulcer has been described as a 

relatively pain free condition, despite its presentation with extensive ulcers [12]. 

This lack of pain is caused by the mycobacterium M. ulcerans, producing 

mycolactone, affecting the skin and peripheral nerves. This causes skin necrosis 

and aptosis; a process of cell degradation which ultimately leads to cell recycling. 

Mycolactone is also suggested to be responsible for the muscle weakness and 

contractures often seen in BU patients [55]. 

Professionals involved in BU treatment in Ghana and Benin stressed the need to 

improve pain treatment [56]. There is currently no standardized treatment for 

pain in Buruli ulcer. A clinical practice guideline is generally a useful tool to 

standardize pain treatment, because it describes appropriate care with a scientific 

basis and a broad consensus, and it has shown to decrease patients' pain in other 

medical conditions [57]. In order to examine whether there is a desire to 
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implement a guideline for pain treatment in BU, there is a need for more 

knowledge on several treatment aspects. First of all, information on the current 

practice with respect to pain treatment is needed, including the use and 

availability of pain medication, and professionals’ knowledge and use of the WHO 

‘pain ladder’. Furthermore, it should be explored whether there is a desire from 

professionals to develop a clinical practice guideline. Eventually, based upon the 

results  of studies on the current pain treatment, factors that might be of 

influence to a future guideline implementation could be explored. 

Thus, since here is currently a gap in the knowledge on the pain experience of BU 

patients during treatment from empirical, clinical studies, this will be examined 

from two perspectives. Firstly, we will examine pain during treatment 

quantitatively in BU patients, using a repeated measures design with self-report 

pain scales which are appropriate for the population under study. This will be the 

purpose of chapter 4. Secondly, we will examine pain treatment by semi-

structured interviews performed with a variety of health professionals involved in 

BU treatment in Ghana and Benin in chapter 5. 

Part 3: the Psychometric evaluation of clinical scales in Sub-Saharan Africa 

‘The investigator who would study pain is at the mercy of the patient, upon whose 

ability and willingness to communicate he is dependent’ [51]. 

Internal states such as pain can only be assessed indirectly; by what people tell us 

verbally, by behavior, or by psychological correlates. This requires a measurement 

instrument which is meaningful and consistent in the context in which it is used. A 

good-quality measurement instrument is related to valid and reliable outcomes 

and meaningful relationships, while a poor quality instrument complicates the 

interpretation of results and comparison of results between groups, between or 

within individuals at different time points. This issue was one of the objectives of 

chapter 4, namely to examine the psychometric properties of a self-report pain 

scale (Wong Baker Pain Faces scale revised). 

Related to that, measuring pain in a way similar to measuring mental concepts, 

such as perceptions or depression. Psychological concepts are characterized by 

their latent nature, meaning that they are not observable in daily life and 

subjective, hampering an accurate measurement, in comparison with objective, 

observable measures such as length or temperature. It becomes more 
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complicated when the assessment is performed in ‘new’ study populations, such 

as individuals from rural areas in Sub-Saharan Africa. It could be that cultural 

factors influence the outcome of measurement.  

Conducting psychological research among African study populations, by using 

instruments that were developed in Western, Educated, Industrialized, Rich, 

Democratic (WEIRD) populations [58], can only result in high quality outcomes, 

once quality of the measurement is established. Therefore, proper translation and 

adaptation is crucial. This process is called cultural equivalence testing [59]. The 

framework by Herdman et al. (1998) provides a useful guideline, including five 

aspects to be examined to achieve equivalence of a measurement instrument. 

These aspects are the conceptual (are concepts similar?), item (do items estimate 

the latent trait similarly?), semantic (is translation accurate?), operational (mode 

of administration) and measurement equivalence (psychometric properties), 

respectively [59]. 

In this thesis, we will focus upon two parts of the cultural equivalence testing 

model of Herdman, namely the item equivalence - or item functioning - , and 

measurement equivalence. This will be examined for two psychological 

measurement instruments. These are the Center for Epidemiologic Studies 

Depression scale (CES-D), which was developed to measure depressive symptoms 

in the general population, and the Pearlin mastery scale, which assesses a sense 

of personal control. 

The CES-D was selected because currently, a valid instrument to screen and assess 

depression in Sub-Saharan African countries is lacking and urgently needed, given 

the large proportion of the burden of depression in these countries and the low 

access to mental health services and good quality treatment [60]. Furthermore, 

screening instruments for depressive symptoms are currently being used in these 

populations, without validation of the instrument [61-66], which might lead to 

inaccurate prevalence rates.  

The Pearlin mastery scale was selected because it is one of the most widely used 

instruments to measure personal control, which is an important psychological 

resource related to better psychological and physical health outcomes. There is 

currently no information about the validity of a measurement instrument of 

personal control in Sub-Saharan African countries, which is warranted because 
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previous studies indicated that while the concept seems to be universally existent, 

measurement of the construct might be influenced by cultural factors [67-69]. 

For both scales, the approach is similar. First, we will examine the scale’s item and 

scale functioning, by using Item Response theory. This is a recommended analysis 

method, providing detailed information about how useful each of the items of the 

two scales is in our study population [70]. Information about whether the items 

were informative in measuring the latent construct will be generated. Second, we 

will compare the results in the Sub-Saharan African group to the results in a large 

Dutch control group in order to gain insight into the equivalence of item and scale 

functioning of both scales. The outcomes of this analyses are presented in chapter 

6 for the CES-D, and in chapter 7 for the Pearlin Mastery Scale. 
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ABSTRACT 

BACKGROUND: Delay in seeking treatment at the hospital is a major challenge in 

current Buruli ulcer control; it is associated with severe sequelae and functional 

limitations. Choosing alternative treatment and psychological, social and practical 

factors appear to influence delay. Objectives are to determine potential 

predictors for pre-hospital delay with Leventhal’s commonsense model of illness, 

and to explore whether the type of available dominant treatment modality 

influenced individuals’ perceptions about BU, and therefore, influenced pre-

hospital delay. METHODOLOGY: 130 healthy individuals aged >18 years, living in 

BU-endemic areas in Benin without any history of BU were included in this cross-

sectional study. Sixty four participants from areas where surgery was the 

dominant treatment and sixty six participants from areas where antibiotic 

treatment was the dominant treatment modality were recruited. Using a semi-

structured interview we measured illness perceptions (IPQ-R), knowledge about 

BU, background variables and estimated pre-hospital delay. PRINCIPAL FINDINGS: 

The individual characteristics ‘effectiveness of treatment’ and ‘timeline acute-

chronic’ showed the strongest association with pre-hospital delay. No differences 

were found between regions where surgery was the dominant treatment and 

regions where antibiotics are the dominant treatment modality. CONCLUSIONS: 

Individual characteristics, not anticipated treatment modality appeared predictors 

of pre-hospital delay.  
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INTRODUCTION 

Buruli ulcer (BU) is the third most important mycobacterial disease in humans 

today, with one of the highest prevalence rates reported in southern Benin 

(21.5/100,000 per year), although these numbers are probably underestimated 

due to the focal distribution of the disease [1]. The mode of transmission is largely 

unknown although skin injuries and insect bites have been suggested to play a 

role. Human to human transmission is considered negligible. The most important 

risk factor is living in tropical climates and wading in rivers or streams [2,3]. The 

majority of patients in West-Africa are children [4,5]. Buruli ulcer often starts as a 

firm, non-tender nodule, as plaques, or as edema. The skin breaks down into a 

painless ulcer with undermined edges, with the risk of complications such as 

osteomyelitis. After a varying period of time, a granulomatous healing response 

occurs, resulting in fibrosis, scarring, calcification, and contractures with residual 

disabilities [6]. Antimicrobial treatment (intramuscular streptomycin and oral 

rifampicin) has been standard since 2004; it is highly effective in the early stages 

of the disease, has low recurrence rates, and access to it is free of charge or at 

minimal costs [7]. Today, surgery is only considered for those who do not respond 

to antibiotics or to patients with extensive lesions. Surgery is especially important 

for the treatment of contractures and large skin defects where reconstructive 

surgery is needed [8]. Other treatment options perceived as conventional by 

people in Benin are self-medication and traditional (or herbal) treatment [9-11]. A 

recent study conducted in Ghana emphasizes the preference for herbal 

treatment, especially of patients with Buruli ulcer in an early pre-ulcerative stage 

[12]. Some of the major treatment centers located in the endemic south of Benin 

adhere to the WHO guidelines on antibiotics while others use surgery as the 

dominant treatment modality. 

Irrespective of the treatment modalities (antimicrobial or surgical) offered, early 

presentation at a hospital or health care center is advantageous, because this 

minimizes trauma and pain, shortens admission to a treatment center, lowers the 

costs involved, and reduces the risk of amputation and functional limitations 

[6,7,10,11,13]. Despite these advantages, and the fact that people recognize BU 

and perceive the disease as threatening [10,11], delay in visiting the health care 

center is the major challenge for national programs to fight BU. Pre-hospital delay 

is the time from onset of symptoms to arrival at the hospital to receive the 
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recommended treatment [14]. Although literature is limited, previous explorative 

studies indicate several internal and external factors related to delay, including  a 

lack of knowledge about BU and its treatment, beliefs in a supernatural cause of 

the disease, feelings of fear and worry regarding the treatment, fear of surgery, 

direct and indirect costs, social isolation as a consequence of unbearable costs to 

the patients’ family, a lack of confidence in the treatment, and stigma 

[6,10,15,16]. 

National BU control programs from several endemic countries initiated awareness 

raising campaigns followed by active case-finding strategies, which have shown to 

be effective in Benin [17], Côte d'Ivoire [18], Ghana [19,20] and Congo [21]. Such 

programs seem to diminish delay, however, the question remains why some 

patients do while others do not delay in presenting to the hospital.  

Based on previous psycho-social research on delay in Buruli ulcer, we hypothesize 

that despite economic, social factors and a lack of knowledge about BU and its 

treatment, cognitive and emotional factors play a role in delay, e.g. beliefs in a 

supernatural cause of the disease, feelings of fear and worry regarding the 

treatment, fear of surgery and a lack of confidence in the treatment. The studies 

that addressed the psycho-social factors in Buruli ulcer thus far, did not go into 

detail about the cognitive and emotional representations people have of Buruli 

ulcer.  

Leventhal’s Common Sense Model of illness (CSM) is a self-regulation model 

which describes how people respond to a health threat or illness. One assumption 

of the CSM is that people form cognitive and emotional representations to the 

illness. People will try to manage these emotions and cognitions by coping efforts. 

These coping efforts lead the person to take action e.g. visiting a doctor, taking 

medication. The coping strategy used, depends on their representation of the 

illness. This model is advantageous over other models such as the Access 

framework of health care utilization [22] and Anderson’s model of health care 

utilization [23] in that it is unique to the individual and disease-specific.  

The model describes a process in which the cognitive and emotional responses to 

an illness occur in parallel. The cognitive part is made up of perceptions on the 

identity, timeline (acute/chronic or cyclical), causes, consequences, coherence, 

control (treatment control/personal control) of the disease, the emotional part 
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comprises emotional representations (figure 1). Perceptions on the identity of the 

disease contain ideas on symptoms attached to BU, for example, induration of the 

skin and underlying tissue. Timeline perceptions are ideas on the acuteness, 

chronicity or cyclical timeframe of the illness. Causal beliefs comprises views on 

the factors that caused Buruli ulcer, which are divided into biological, emotional, 

environmental and psychological causes. Consequences refer to the impact BU 

has on daily life, social and occupational functioning. The extent to which people 

feel they understand their disease is measured by the coherence subscale, and 

the control subscale is the extent to which people think they can influence the 

course of their disease and perceive treatment to be effective. 

Basic knowledge about the disease and cultural factors (stigma) are suggested to 

influence illness perceptions and therefore, influence pre-hospital delay indirectly, 

while practical factors (time and distance to the hospital) are known to directly 

influence pre-hospital delay. We expect the regionally determined differences in 

dominant treatment modality to influence individuals’ perceptions about BU, and 

therefore, influence pre-hospital delay indirectly (figure 1). 

Illness perceptions have shown to be related to delay for different chronic 

illnesses [24], as well as infectious diseases such as tuberculosis [25] and they 

appear to exist in healthy individuals as well [26]. Illness perceptions are especially 

relevant in Buruli ulcer, because literature describes BU as being associated with 

cognitions such as worries about (economic) consequences of the treatment, 

ideas on causal mechanisms, major social (stigma) as well as general 

consequences on ones lives. Therefore, it seems important to ask questions about 

how an individual thinks about Buruli ulcer, how they would cope and the sense 

they make of it. Illness perceptions can quantitatively be measured by the widely 

used and validated Illness Perceptions Questionnaire, which can be adapted to a 

specific illness.  

Our target group is healthy community members living in high risk areas for BU, in 

order to capture the perceptions and the future pre-hospital delay of those who 

are at risk for contracting the disease. The reason for choosing this group instead 

of actual cases, is that we are interested in the beliefs of potential patients 

irrespective of their treatment choice. Since actual cases already made their 

decision, namely; going to the hospital, we would only have captured the beliefs 
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of this group while we are especially interested in the beliefs of those who would 

not present to the hospital, because this group is at risk for pre-hospital delay.  

The first aim was to explore to what extent individual characteristics were related 

to future pre-hospital delay. The second aim was to explore whether the type of 

available dominant treatment modality influenced individuals’ perceptions about 

BU, and therefore, influenced pre-hospital delay (figure 1).  

METHODS 

Participants and procedure 

Sample and sampling 

Data for this cross-sectional study were collected between September and 

November 2010. A total number of 130 respondents, aged ≥18 years, currently 

not diseased with or treated for any kind of disease, and without any history of BU 

were included. All participants resided in a rural area. 

Participants from a region where surgery was the dominant treatment (group 1) 

and from two regions where antibiotic treatment was the dominant treatment 

(group 2) were included. The rationale for choosing 3 regions (2 antibiotic-

modality and 1 surgery-modality), was that this provided the opportunity to also 

look at two regions with the same treatment modality. If the differences between 

the antibiotic-modality and surgery-modality would have been large, and the 

differences between the two antibiotic-modality regions would have also been 

large, it is more likely that differences are due to other factors. However, if latter 

differences were small, it is more likely that differences are due to treatment 

modality differences. Group 1 included 64 participants living in villages around 

Zagnanado, group 2 included 34 participants living in villages around Lalo and 32 

participants living in villages around Pobè. Two regions where antibiotic treatment 

prevailed, and one where surgery prevailed were selected to be able to make a 

distinction between regional differences and differences due to dominant 

treatment. Figure 2 presents the multi-stage sampling procedure [27] to select 

participants. Within each of the three regions, the most endemic villages were 

selected. In each endemic village,  4 or 5 neighborhoods were randomly selected 

to maximize the spatial distribution of the participants’ houses. Five (Tandji, 
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Ahomadegbe) to 16 (Adoukandji) participants were approached for participation, 

the number depending on the population size of the village. 

Interviewers 

A trained male and a female interviewer performed the selection procedure and 

the data collection by a semi-structured interview, and was assigned to interview 

approximately equal numbers of men and women. Both were university educated 

(sociology and psychology), able to speak Fon, familiar with the regions under 

study and experienced with performing interviews. They engaged in a two-day 

interview training program covering the study procedures, general interview skills, 

and possible biases in interviewing. To ensure reliability between the 

interviewers, we performed a pilot study (data not presented) in which 

discrepancies on the content of the questions, the translation, the interpretation 

of the answers, and the non-verbal behavior were discussed among the 

interviewers, translators and researchers. An independent observer regularly 

listened while the interviewers performed their work in order to maintain full 

agreement on translation.  

Procedure 

After arriving at a selected endemic village, the chief of the village was asked for 

permission to perform interviews. The two interviewers started at the center of 

the village and chose a walking direction randomly by spinning a pen. Once the 

direction was chosen, the first interviewer selected the first house in the first 

selected neighborhood that appeared. The second interviewer went to the next 

selected neighborhood, choosing the first house encountered. Arriving at a house, 

the interviewer approached the first adult met. He/she asked questions designed 

to ascertain whether the person met the inclusion criteria (described under 

“Sample”). The interview began with a verbal informed consent, followed by an 

introduction, and a set of standard questionnaires (described under 

“Measurements”). The interview was carried out in a private setting (inside the 

participant’s house, or a quiet place) directly after agreement to participate, had a 

duration of approximately 1½ hours and participants received a small 

compensation for the time spent. A researcher (MA) was present to monitor the 

selection procedure and interviews and to answer questions.  
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Measurements 

Questionnaires were translated and back-translated from French to Fon, the local 

language in this area of Benin.  

Pre-hospital delay 

Pre-hospital delay was measured by showing participants six consecutive pictures; 

a healthy skin picture, early nodule, plaque, oedema, small ulcer and a large ulcer 

(figure 3), all BU-pictures published by the WHO. Participants were asked to 

imagine that their skin looked like the skin in the pictures. After showing the 

picture, the question “What would you do?” was asked, followed by the five 

possible answers; (1) “continue with daily life as usual,” (2) self-medicate, (3) go 

to a traditional healer, (4) go to a hospital/health center, and (5) “do something 

else”. Pre-hospital delay was dichotomized, based on expert opinion (TW; YS); 

respondents who indicated to present to the hospital/health center if their skin 

would look like the skin on picture 1 or 2 were non delayers, respondents who 

indicated that they would go to the hospital no earlier than having an ulcer such 

as on picture 3 to 6 were delayers.  

Illness perceptions 

The Revised Illness Perception Questionnaire (IPQ-R), described by Moss-Morris 

[24] was used to assess the six components of Leventhal’s common sense model 

of illness representations. It was adapted for the population under study as 

follows. Since patients perceive traditional treatment, self-medication, and 

medical treatment as common treatment options, it was extended with six 

statements on the perceived effect of each of those treatments. The original list 

of 18 causal beliefs was extended with 8 items representing likely causes of BU as 

perceived by the study population, such as contaminated water, walking in the 

mud or an insect bite. Furthermore, the wording was adapted for healthy people. 

Instead of statements concerning actual experiences of the illness, statements 

about a person’s belief should he/she have BU were provided, for example, “If I 

had Buruli ulcer, I would expect to have it for the rest of my life” (Item 1). Because 

the identity component is measured by a simple summation of self-reports of 

experienced symptoms and healthy individuals do not experience symptoms, this 

part was not used. All components of the IPQ-R were rated on a 5-point Likert 
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scale, ranging from strongly disagree to strongly agree, with exception of one final 

open question concerning the three most important causes of BU. 

Internal reliability and different aspects of the validity of the IPQ-R were sufficient 

across different patient groups [24] and in healthy individuals [26]. By performing 

a Principal Component Analysis (PCA) on our data, five of the theoretically derived 

factors labeled timeline acute/chronic, consequences, illness coherence, timeline 

cyclical, and emotional representations could be confirmed; loadings were 

sufficient and Cronbach’s alpha ranging from .65 to .85 indicated a good internal 

reliability. The factor ‘controllability’ (items 12 to 23) could not be confirmed by 

our data; factor loadings were low, or items loaded on different factors. A second 

PCA was performed for these items separately, resulting four new subscales, 

presented as factors 5 – 8 in table 2. A multigroup method (MGM) analysis [28] on 

items 12 to 23 confirmed this classification. 

Socio-demographic and economic factors 

Participants were requested to provide basic demographic information as to 

gender, age, ethnicity, religion, urban or rural residence, and region where 

participants lived, income, occupation, employment status, distance to the 

hospital, and level of education. Means of transportation and the self-perceived 

time from home to hospital were assessed (data not presented). Barriers in 

presenting to the hospital were assessed by showing the same 6 pictures as 

described under subheading ‘Pre-hospital delay’ and asking participants to 

indicate what would prevent them from going to the hospital when their skin 

would look like the skin on each of the pictures.   

Knowledge about Buruli ulcer 

Knowledge was measured by two questions. The first question captured 

knowledge about transmission (‘Is BU transmissible from person to person), the 

second question addressed the direct costs of treatment (‘Can BU be treated for 

free?’). Knowledge was defined as ‘high’ when both questions were answered 

correctly, and low when 1 or 2 questions were answered inaccurately. 

Ethical considerations 

No ethical approval was needed for this study. Verbal consent was given by all of 

the individual participants after the explanation of the study aims, voluntary 
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participation, free withdrawal at any moment, anonymous data processing, and 

the opportunity to ask questions.  

Statistical analysis 

Analysis was performed using SPSS Statistics 17.0 and MLwiN 2.24. Means and 

standard deviations were calculated per region and for the total group of 

participants. Inter-relationships were indicated by Spearman’s rho for ordinal 

variables and Chi-square statistics for the binary outcome; pre-hospital delay. A 

logistic regression analysis was performed with pre-hospital delay as outcome 

variable. All psychological, cultural and practical factors significantly related to 

pre-hospital delay, and knowledge on BU were entered. A second logistic 

regression analysis was performed with only the most important predictors for 

delay, starting with cognitive illness representations, followed by emotional illness 

representations, practical factors and knowledge on BU.  

A multilevel logistic regression model with individuals (level 1) nested in villages 

(level 2) was used to examine the effect on pre-hospital delay. The factors shown 

to be related to pre-hospital delay in the logistic regression analysis were selected 

as individual-level characteristic. Dominant treatment modality was added as 

village characteristic. The final model selection was based on the estimate of the 

variables (p ≈ (approx.) .05) Continuous variables were centered around 1 in order 

to ease interpretation. Wald statistics were used to test the significance of the 

coefficients. High correlations between independent variables were examined on 

multicollinearity. 

RESULTS 

Sample characteristics 

An overview of sample characteristics and health-related factors for the total 

group (n = 130) and per region (Lalo, Zagnanado, Pobè) are presented in table 1. 

No significant regional differences were found on background variables. 

Pre-hospital delay  

Forty five percent of the participants (n = 58) responded to the pictures in such a 

way that they were classified as ‘delayers’, while 55% (n = 72) were classified to 

be ‘non-delayers’. There were no regional differences (χ2 degrees of freedom 
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(df)=1) = 2.65, p = .26) or differences between the antibiotics and the surgery 

group (χ2 (df=1) = 2,46 p = .12) on pre-hospital delay.  

Knowledge on BU  

32% of the respondents believed inaccurately that BU was transmissible from 

person to person and almost half of our respondents (48,4%) believed 

inaccurately that there were direct costs involved in treatment. No regional or 

treatment differences were found on knowledge on BU (resp. χ2 (df=1) = 1,95 p = 

.16 and χ2 (df =2) = 1,95 p = .38).  

Relationship between potential predictors and pre-hospital delay 

Table 2 presents inter-correlations between explanatory variables, and their 

relationship with pre-hospital delay. There was a significant association between 

delay and eight subscales of the illness perception – i.e., timeline acute/chronic, 

illness coherence, effectiveness of treatment, effectiveness of alternative 

treatment, personal control, emotional representations and ‘chance’ as a cause of 

BU. Knowledge on BU was significantly associated with delay. Effect sizes for the 

mean difference on delay were large for the perceived effectiveness of treatment, 

personal control and timeline: cyclical (table 2, bottom row).  

The results of the logistic regression analysis (table 3) presents the model with the 

best fit, Model X2 (df = 5) = 47.64, p<.001; (Hosmer & Lemeshow test X2 (df = 8) = 

7.11; p = 5.25). The most important predictors for the outcome ‘pre-hospital 

delay’ were personal control and timeline: acute-chronic. If personal control 

increased by one unit (people perceive 1 unit more control over the illness; scale 

range 1-5) people are 2.10 times more likely to show pre-hospital delay. If 

timeline increased by one unit (people perceive the illness 1 unit more chronic in 

timeline; scale range 1-5), the probability to be delayed increased twice (Cox & 

Snell = .29, Nagelkerke R2  = .43.) 

The effect of the dominant treatment on individual factors related to pre-

hospital delay 

Table 4 presents the multilevel model with three dimensions of the illness 

perceptions as level 1 variables and dominant treatment as level 2 variable. The 

coefficient for dominant treatment was not significant, which means there is no 
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difference between the region where surgery is the dominant treatment modality 

and regions where antibiotics are the dominant treatment on pre-hospital delay.  

Two level 1 dimensions - the effectiveness of treatment and timeline acute-

chronic, had significant coefficients. This reflects an increased probability of pre-

hospital delay when the score of one of these dimensions increases, adjusted for 

the other level 1 and 2 variables. The adjustment means that the effect on pre-

hospital delay is consistent, regardless of the other variables in the model. 

We take an example of a person who lives in a region where surgery is the 

dominant treatment, perceives the treatment as not effective and thinks BU is 

acute in timeline (which is what most people believe). If this persons’ score on the 

personal control dimension is low (e.g. There is nothing which I can do to control 

my symptoms - item 12), the probability of delay is 28%. When this persons’ score 

on the personal control dimension is high (e.g. I have the power to influence my 

illness - item 16) the probability of delay is 92%. The proportion variance present 

at level 2 is 0.10 (0.374/0.374+3.29 [29]), which is twice as large as the proportion 

of unexplained variance in a model with no variables included (0.173/(0.173+3.29) 

= 0.05; data not presented). The explained level 2 variance by the full model 

presented in table 4 is 5%.  

The multilevel model indicates that there were non-significant, small dominant-

treatment modality differences (level 2) on pre-hospital delay. However, the 

illness perceptions dimensions: effectiveness of treatment, and timeline acute-

chronic (level 1) were more important.  

DISCUSSION 

The results of this study suggest that psychological factors were predictors for 

pre-hospital delay, and not factors related to the dominant treatment available 

for BU (surgery or antibiotics). People who perceived BU as chronic in timeline, 

perceived treatment as effective or perceived higher personal control over the 

disease had a higher probability of delay. The dominant treatment available 

(surgery or antibiotics) in endemic regions in Benin did not show any effect on 

pre-hospital delay or on the individual characteristics related to pre-hospital 

delay. 
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Limited research is performed on the relationship between the type of treatment 

offered in a certain region and the amount of pre-hospital delay of individuals 

living in these regions. In a systematic review on factors related to treatment 

adherence in tuberculosis patients by Munro et al. [30] reviewing studies from 

Asia, Africa, Europe and the USA, no influence of geographic location or type of 

treatment program was observed on treatment adherence. Instead, a number of 

structural, social, health service and personal factors correlated with treatment 

adherence. It is plausible that in our study, despite knowing someone with BU and 

living in highly endemic areas, respondents were not aware of the treatment 

modality provided in their region and that this was the reason that treatment 

modality was not related to pre-hospital delay.  

In our study, illness perceptions were important for pre-hospital delay. People 

who believed the illness to have a chronic timeline, were more likely to delay. It is 

known that people who believe an illness to be chronic are more likely to 

attribute it to causes such as health habits, while people who believe an illness to 

be acute, are more likely to see a virus or bacterial agent as the cause. Our results 

are supported by a meta-analysis of Figureas & Alves on illness perceptions in 

healthy individuals [26]. They report a chronic timeline perception to account for 

a significant proportion of variance in attitudes towards preventive health 

behavior, irrespective of the experience of the illness. 

Participants in our study who believed more in the effectiveness of treatment 

were more likely to delay, a finding which is in line with a recent study of Peeters 

et al. (2012), who describe the length and complexity of patients treatment 

choices as result of their determined search for effective treatment [31]. Some 

patients in their study experienced financial and professional loss and social 

isolation due to their search for effective treatment. They conclude that the 

overall difficulty of finding successful treatment is an important factor for late 

arrival at treatment centers. A similar explanation might be at stake here. An 

alternative explanation is that due to the high inter-correlation between the 

dimensions ‘Effectiveness of treatment’ and ‘effectiveness of alternative 

treatment’, people interpreted the word ‘treatment’ as alternative treatment and 

the individuals who found this effective were more likely to delay. This is in line 

with previous findings of Stienstra et al. (2002), and Brienza et al. (2002) [6,32]. 
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A stronger believe in the controllability of the illness by one’s own behavior was 

related to more pre-hospital delay. A review of Brienza et al. [32], claims that 

personal control is related to adaptive outcomes such as changing health 

behavior. An explanation for the relationship found in our study could be that 

individuals who perceive more personal control are more likely to take a situation 

into their own hands, decide to seek help in alternative treatment or engage in 

self-medication and therefore, delay in presenting in the hospital. 

A strength of the CSM is that it is a dynamic model which is unique to the person. 

The model is applicable to specific illnesses, as opposed to more generalised 

health behaviour models such as the Access framework of health care utilization 

[22] and Anderson’s model of health care utilization [23]. Furthermore, it has 

proven to predict a number of health behaviors such as adherence to treatment, 

treatment attendance, delay and recovery from illness. A strength of using the 

IPQ-R in measuring illness perceptions is that items relevant to specific illnesses 

can be added while maintaining psychometric validity. 

Limitation of the use of the CSM in our study is that it describes illness 

perceptions and coping as being a dynamic process, however, when using the IPQ-

R in a cross-sectional study, this process view is not taken into account. Although 

our study is useful in identifying factors that may impact on delay, they do not test 

for causal relationships. Another limitation is that knowledge about the 

psychometric properties of the IPQ-R in African populations is limited, since the 

instrument was developed and used mostly in European populations. To our 

knowledge, there is one study reporting on the IPQ-R in a from Africa origin 

diabetes population [33]. We found similar patterns of inter-correlations between 

subscales of the IPQ-R with this study. Timeline cyclical was positively related to 

consequences, illness coherence and personal control. Illness coherence 

correlated positively with personal control and negatively with emotional 

representations. Timeline acute-chronic correlated positively with consequences 

and emotional representations and negatively with personal control and illness 

coherence. The positive relationships between timeline and consequences, the 

negative relationship between timeline and cure/control (personal control and 

effectiveness of treatment) and cure/control and consequences were also similar 

to previous psychometric studies [34]. There were also discrepancies which could 
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be due to differences across varying disease types, implying that outcomes are 

specific to specific diseases. 

The relationships established in this cross-sectional study were based upon an 

estimated measure of pre-hospital delay of healthy people. Forty five percent of 

our participants expected to show up in a late stage (picture 3, 4, 5 or 6 in figure 

3), while 55% expected to show up at the hospital in an early phase (picture 1 and 

2 in figure 3). When considering the accuracy of this estimation, some attention 

should be paid to the possibility of a self-serving bias [35]. This concept assumes 

that people tend to overestimate their own behavior, while accurately predicting 

others’ behavior [36]. Therefore, the proportion of people expecting to show pre-

hospital delay in our study might be an underestimation of the real proportion, 

strengthening the relevance of factors we found to be related to pre-hospital 

delay.  

A strength of this study is that above stated relationships were established by 

quantitative, individually derived data with standardized instruments, adding 

information to the results of previous studies who used different approaches. 

Furthermore, the geographical distribution where participants resided, and the 

high (99%) response rate, contributed to the representativeness of the sample. 

Finally, an approach in which native-looking and native-speaking interviewers 

performed the interviews contributed to the quality of the data. 

A limitation was the relatively small sample size (n = 130) which might have 

contributed to the lack of a statistically significant impact of the dominant 

treatment modality differences on pre-hospital delay, although the required 

sample size of 56 participants in each group should have given sufficient power to 

detect a meaningful difference on delay. Furthermore, the cross-sectional design 

of the study restricts the results to associations, and although predictors for delay 

are suggested, these are potential predictors for which no causal interference can 

be made. Another limitation is our choice for not taking previous medical history, 

which is often a contributing factor for delay [37], into account. Another limitation 

is the relatively low number of level 2 entities (17 villages). Scherbaum et al. 

recommend a minimum of 30 level 2 units in for performing a multilevel analysis 

[38].  
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CONCLUSION 

Our findings add to literature the importance of individual characteristics in 

explaining pre-hospital delay, above and beyond practical (means of 

transportation and the self-perceived time from home to hospital), socio-

demographic and economic factors, and knowledge on the disease. The measures 

(IPQ-R) in this study are new for this population, and further research is needed to 

explain some of the counterintuitive findings such as the relationship between 

personal control and pre-hospital delay.  

Further research is also needed in order to explain whether the illness perceptions 

of healthy individuals predict delay using longitudinal designs. This cross-sectional 

study cannot explain why people report late, because this would need an 

approach in which a solid qualitative method is used that departs from these 

predictors and systematically seeks for reasons.  

We suggest studying this with a multilevel design which incorporates sufficient 

level 2 entities and by using neighborhoods instead of villages as the aggregated 

level. We expect that neighborhoods reflect a more appropriate macro level, 

because differences in and between neighborhood with respect to beliefs on the 

effectiveness of treatment are more relevant than differences on a village level. 

Such studies may help in identifying factors to focus upon in community programs 

aiming at reducing pre-hospital delay.  
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Table 1. Sample characteristics 

 

 

 Total Group 1: Antibiotics Group 2: Surgery 

  Lalo  Pobè  Zagnanado  

 (n = 130) (n = 34) (n = 32) (n = 64) 

Female sex, No. (%) 52 (40.0) 15 (44.1) 12 (37.5) 25 (39.1) 

Age, mean, (sd) 36.3 (13.2) 31.5 (11.4) 38.6 (15.0) 37.6 (12.9) 

Religion, No. (%)     

Traditional  29 (22.3) 15 (44.1) 4 (12.5) 10 (15.6) 

Catholic 39 (30.0) 2 (5.9) 17 (53.1) 20 (31.3) 

Protestant 15 (11.5) 1 (2.9) 0 14 (21.9) 

Muslim  3 (2.3) 0 2 (6.3) 1 (1.6) 

Other religions  44 (33.8) 16 (47.1) 9 (28.1) 19 (29.7) 

Ethnicity, No. (%)     

Fon 119 (92.2) 25 (75.8) 31 (96.9) 63 (98.4) 

Adja 10 (1.6) 8 (24.2) 1 (3.1) 1 (1.6) 

Level of education, No. (%)     

Never attended 69 (55.6) 20 (64.5) 12 (37.5) 37 (60.7) 

Incomplete primary 29 (22.4) 5 (16.1) 11 (34.4) 13 (21.3) 

Completed primary 8 (6.5) 3 (9.7) 2 (6.3) 3 (4.9) 

Incomplete secondary 16 (12.9) 3 (9.7) 6 (18.8) 7 (11.5) 

Completed secondary or more 2 (1.6) 0 1 (3.1) 1 (1.6) 

Employment status, No. (%) 130 (100) 34 (100) 32 (100) 64 (100) 

Total monthly family income (€), Mean (sd) 37.55 (32.77) 33.68 (26.82) 33.66 (17.00) 42.29 (40.57) 

General health status (scale 1-5), Mean (sd) 3.4 (0.83) 3.8 (0.74) 3.4 (0.75) 3.3 (0.86) 

Health insurance YES, No. (%) 6 (4.6) 3 (8.8) 1 (3.1) 2 (3.1) 
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Table 2. Inter-correlations between explanatory variables, and pre-hospital delay 

 

**; significant at 0.01, *; significant at 0.05, aCohen’s measure of effect size for mean difference on ‘pre hospital delay’: S = small (.2), M = medium (.5), L = large (.8)

 1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 11. 12. 13. 14. 15. 16. 

1. Pre-hospital delay -                

2. Timeline cyclical   .37**  -               

3. Timeline acute - chronic  -.14   -.13  -              

4. Consequences   .01   -.05    .36**  -             

5. Illness coherence   .29**   .47**   -.33**   -.14  -            

6. Perceived effectiveness of 
treatment 

  .32**   .27**   -.20*  -.16   .41**  -           

7. Personal control   .44**   .51**   -.21*  -.06  .46**   .41**  -          

8. Influence on course   .12    .15    .04   .11  .06 -.15   .06  -         

9. Helplessness   .06   .01    .04   .02  .08   .07   .12   -.06  -        

10. Emotional representations  -.23**   -.45**    .29**   .12  -.40**  -.33**   -.41**   -.24**   -.02  -       

11. Perceived effect of alternative 
treatment 

  .08    .03  -.19*  -0.1   .13  .29**   .11   -.03  -.03  -.08  -      

12. Perceived effect of treatment at 
a health center 

 -.05    .14    .14   .25**  -.08  -.17   .01   .16   -.06  -.04 -.44**  -     

13. Accurate causes   .14  .37**  .11  .30**  .04  .10  .11 -.09 -.12  .02 -.09  .19* -    

14. Chance as cause  -.25  .15  .17  .13 -.34** -.26** -.53** -.10 -.22*  .37** -.07 -.08 -.09 -   

15. Behavior as cause   .00 -.55**  .15  .17 -.29** -.19* -.25** -.03 -.20*  .33** -.05  .08  .08  .38** -  

16. Knowledge on BU  -.15  -.32**   .24**   .10  -.42**  -.20*  -.24**  -.02 -.07   .30**  -.22*   .09  -.03  .30**  .10  

Effect sizea - L M S M L L S S M M S S M S S 
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Table 3. Logistic regression analysis (enter method) on pre-hospital delay 

 B (SE) Wald Sig. 95% C.I. for Odds ratio 

    Lower Odds Ratio Upper 

Timeline acute-chronic .68 (.32) 4.38 .04 1.04 1.96 3.69 

Personal control .74 (.35) 4.59 .03 1.07 2.10 4.14 

Effectiveness of treatment .71 (.39) 3.38 .07 .95 2.04 4.38 

Constant -4.60 (1.01) 20.78 .00  .01  

 

Table 4. Multilevel model with level 1 and level 2 variables  

 

 

 

 

 
 
 
 
 

*Wald statistic used to test the significance of the coefficients.  
  

 Main effects 

Fixed effects Coefficient S.E. 

Level 2   

Intercept -2.58  

Dominant treatment -.80 .55 

Level 1   

Timeline acute - chronic .72 .36* 

Personal control .84 .44 

Effectiveness of treatment .91 .40* 

Random effects Variance S.E. 

Level 2 var. 2nd order/PQL .37 .40 
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Figure 1. Model with level 1 and 2 factors potentially related to pre -

hospital delay. 
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Figure 2. A multistage sampling procedure.  
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Figure 3. Skin pictures (WHO) shown to respondents to estimate pre -

hospital delay.  

 
a 

From The Lancet, 354, Tjip S Van der Werf, Winette TA Van der Graaf, Jordan W Tappero, Kingsley 

Asiedu, Mycobacterium ulcerans infection, 1013-1018, 1999 [39].  
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ABSTRACT 

Delay in seeking treatment at the hospital is an important problem in Tuberculosis 

(TB) control. It affects the prognosis of the patient as well as the transmission 

within the community. Previous studies showed different individual and health 

systems factors to be related to delay, however, these studies did not 

quantitatively assess patients’ beliefs and perceptions related to delay when 

experiencing symptoms. Therefore, this study aimed to gain more insight into the 

relationship between illness perceptions and patient delay in a TB population by 

adopting a quantitative approach in which factors previously related to patient 

delay were taken into account. 128 newly diagnosed TB patients from the Kano 

region in Nigeria, who were visiting the hospital for the first time were included in 

this cross-sectional interview. Patients were included when they had a confirmed 

diagnosis of TB, aged between 16 and 65 years and able to speak English or 

Hausa. Measures included delay, treatment choice, illness perceptions (IPQ-R), 

and basic characteristics. 25% of patients delayed less than four weeks, 37% 

delayed four to 12 weeks and 38% delayed more than 12 weeks. TB patients 

perceived their disease to be acute, and felt highly in control over their disease 

and treatment. Patients did not fully understand their disease, and associated it 

with many negative emotions. TB patients believed in causes such as ‘from God’, 

‘taking cold drinks’ and ‘air pollution’. The majority of patients used two to three 

other types of treatment before presenting at the hospital; mostly the Patent 

Medicine Vendor, self-treatment, herbalist or mosque. Patient delay was related 

to unemployment and negative emotional representations. Our findings add to 

the literature the relationship between delay, employment status and emotional 

representations in TB. This novel information provides tools for program 

managers and health care providers to reduce delay among TB patients.  
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INTRODUCTION 

Tuberculosis (TB) is the second leading cause of death from an infectious disease 

worldwide, with an incidence rate of 118/100000 population in high burden 

countries such as Nigeria [1]. Most frequently experienced symptoms of 

pulmonary TB are cough with -sometimes bloody- sputum, fever, night sweats 

and weight loss [2]. Diagnosis in Nigeria is clinical case detection followed by 

sputum smear microscopy. The Nigerian National Program recommends 

treatment following the Directly Observed Treatment Short-course (DOTS) 

strategies which rely greatly on passive case finding for tuberculosis treatment. In 

order to reach the global WHO targets of reducing the prevalence and death rates 

of TB by 50% in 2015, early diagnosis and treatment in Nigeria is needed [1]. 

Treatment is most successful when appropriate care is provided shortly after 

experiencing symptoms [3], however, previous studies show that in Nigeria, more 

than 80% of patients delay for more than four weeks before reporting to the 

hospital [4]. Patient delay is defined as the time interval (in days) from the onset 

of cough with or without the other symptoms of TB to the time of presentation at 

the hospital, and a time period of one month is typically used as a cutoff for delay 

[5]. Patient delay affects the prognosis of the individual as well as the 

transmission within the community. 

Theoretically, the way patients perceive their illness, i.e. their cognitive and 

emotional illness representations, affect the way patients cope with the illness [6-

9]. This is described by the Common Sense Model (CSM) [10], which states that 

individuals held a personal view on a certain illness, consisting of cognitive and 

emotional beliefs. A widely used instrument to measure illness perceptions 

quantitatively, is the Illness Perceptions Questionnaire-Revised (IPQ-R) [11]. This 

instrument consists of eight cognitive, and one emotional dimension, namely 

identity (the perception of what the illness is, symptoms and label), cause 

(perceived cause), consequences (beliefs about effect and impact), control/cure 

(beliefs about controllability and potential for cure, divided into personal and 

treatment control), timeline (the course and duration of the illness, divided into 

cyclical and acute/chronic timeline), illness coherence (the overall understanding 

of the illness) and emotional representations (affective responses to the illness). 

This view leads how people respond to it, e.g. ignore the symptoms, seek 

treatment or not. Illness perceptions are built up by different sources of 
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information, such as information from friends and relatives, experiences from 

close others and the media. This implicates that illness perceptions are subjective 

and not necessarily in line with objective knowledge in the medical literature.  

Empirical support for the illness perceptions model was found for a variety 

illnesses [6] and various outcomes such as coping [45], self-management [12,13], 

help seeking [14], medication adherence [15,16], wellbeing [16] and quality of life 

[17]. 

To our knowledge, there are currently no studies conducted in Africa, using the 

illness perceptions questionnaire among TB patients. There is one study on illness 

perceptions and delay performed in an African population which showed that 

perceiving more personal control and perceiving treatment as more effective was 

related to more patient delay in Buruli ulcer [18]. Another study comparing 

German and South African HIV patients’ illness perceptions, showed different 

patterns of inter-correlations between illness perceptions subscales in the two 

groups [19]. In a study from Russia on the relationship between illness 

perceptions and delay in TB, the perception of what TB is (illness identity) was 

significantly related to delay [20]. 

Despite the potential of illness perceptions to explain patient delay, literature 

reports several health systems factors (resources, availability of professionals, 

geographical barriers) as well as individual factors (demographics, health seeking 

behaviors, knowledge about the illness). Individual factors such as female gender, 

residing in rural areas and low socio-economic status were related to more 

patient delay in a large review delay among Chinese TB patients [21]. Results of a 

study from rural Nigeria were different, namely that that male gender, older age 

and a lack of formal education were related to a longer delay [22]. Other studies 

confirmed that living in a rural region is likely to be related to delay [5,23]. Health 

seeking behaviors, such as consulting a health care provider which does not 

diagnose correctly was related to a prolonged delay. [4,5,21,22,24,25]. In Nigeria, 

Especially the Patent Medicine Vendor (PMV), which is a person without formal 

pharmacy training who sells orthodox pharmaceutical products, is often turned to 

[26,27]. Furthermore, knowledge and beliefs such as a lack of understanding of 

the cause of TB [28], poor awareness of TB [21] and incorrect interpretation of 

symptoms [5,29] were related to delay. 
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Previous studies that focused on perceptions or beliefs about tuberculosis TB in 

African groups, mainly used a qualitative approach [30-32], non-standardized 

questionnaires [23,33], non-patient populations [34] or other approaches. A 

qualitative method is highly informative, however it cannot be used to test 

relationships with delay. Non-standardized instruments limit the comparison of 

the results with findings of others, and non-patient populations are only useful to 

function as a proxy for (possible future) patients. 

This study was the first examining illness perception of TB patients from rural 

Nigeria and the relationship with patient delay, while taking other factors 

previously related to delay into account, such as treatment choice and socio-

demographic factors. This approach may help to better understand patient delay 

and eventually, improve early presentation.  

METHODS 

Ethical clearance 

The Kano State Hospital Management Board in Nigeria (KHMB) approved the 

study. Permission was obtained from the Chief Medical Officer of the Infectious 

Diseases Hospital (IDH), where the study was carried out. Oral informed consent 

was obtained from all participants. 

Sample 

Data for this cross-sectional study were collected between January and March 

2010 in the Kano State Hospital in Northern Nigeria. The study sample consisted 

of newly diagnosed patients visiting the Infectious Diseases Hospital for the first 

time for treatment for their TB symptoms. Patients were included when they had 

a confirmed diagnosis of TB, were aged between 16 and 65 years and able to 

speak English or Hausa. 

Procedure 

Diagnosis and therapy in standard care  

Diagnosis of TB was based on clinical case detection and confirmation by sputum 

smear microscopy. Upon arrival at the hospital, patients explained their 

symptoms to a doctor, after which they were directed to the laboratory for a 
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sputum smear microscopy test. When patients were confirmed and diagnosed 

with a positive test for the presence of acid- and alcohol fast bacilli in their 

sputum, they were referred for HIV-screening. All of these procedures are part of 

standard care. After screening, patients were referred to the researcher on site to 

check the inclusion criteria for the current study. 

Interviewers and translation 

Data were collected by structured interviews in English or in the native language 

of Hausa, performed by one of the authors (AMB) and a nurse who was related to 

the IDH. The nurse received an interview training, including a discussion about the 

informed consent process and interview techniques. The questionnaire was 

translated by two bilingual Hausa–English translators, who independently 

translated the English questionnaire into Hausa. A committee, comprising of the 

two translators and the second author, met to compare both versions of the 

translated questionnaire and reconcile differences to retain the meaning of the 

original questions.  

Data collection and measurements 

All interviews were held in private rooms attached to the hospital. Age, gender, 

marital status, educational and employment status, region and location of living 

(village, city) were assessed by open and closed questions. 

Patient delay 

Participants were asked to recall (in days) when symptoms of their current cough 

episode first started. In order to improve accuracy of recall, patients were asked 

about their illness in general and then specifically about their symptoms. Delay 

was categorized into group 1 ‘no delay’: patients reported to the hospital within 4 

weeks (0-28 days); group 2 ‘moderate delay’: patients who reported to the 

hospital from 4-12 weeks (29 -84 days) and group 3 ‘severe delay’: patients who 

reported to the hospital after 12 weeks (>85 days), since we further wanted to 

distinguish moderate from severe delay. 

Treatment choice  

Patients were asked whether they sought help before presenting at the hospital, 

and if so, where this help was sought and in which order different treatments 

were sought. 
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Illness Perceptions 

Illness perceptions were measured using the Revised Illness Perception 

Questionnaire (IPQ-R) [11]. According to the Common Sense Model, the illness 

representation is buildup by five dimensions, which can be measured by the IPQ-R 

using eight subscales. Identity is a list of symptoms the patients ascribes to his/her 

illness. Illness coherence reflects to what extent the person feels he/she 

understands the illness, for example, “My TB is a mystery to me.” Cure/control 

refers to beliefs about personal abilities to control the illness and the efficacy of 

the treatment to cure or manage the illness. Cyclical timeline refers to beliefs on 

the fluctuation in symptoms and the temporal changeability of the illness, for 

example, “My symptoms come and go in cycles.” Acute/chronic timeline refers to 

the relative chronicity of the illness, for example, “My TB is likely to be permanent 

rather than temporary.” Consequences is concerned with the effect the illness 

would have on daily life, family, and finances, for example, “My illness has serious 

financial consequences.” Causal beliefs refer to personal ideas about the cause of 

TB. Emotional representations represent affective responses that are related to 

differences in illness perceptions, for example, “When I think about my TB, I get 

upset.” 

The IPQ-R is flexible in adapting to the disease under study; therefore, seven 

symptoms used previously with the IPQ-R in TB [20] were added to the identity 

subscale. Similarly, the causes scale was extended with 9 causes previously 

described, such as ‘evil spirits’, ‘from God’ and ‘air pollution’ [32,35]. Ratings for 

the IPQ-R items range from strongly disagree (0) to strongly agree (4). High scores 

on the identity, timeline acute/chronic, consequences and cyclical domains 

represent pessimistic beliefs about TB. A high score on control domains and illness 

coherence domains reflect optimistic beliefs about the disease. A total score per 

subscale is used to indicate each of the perceptions. Previously reported alpha 

coefficients for the subscales ranged from 0.79 to 0.89 [11]. 

The psychometric properties of the IPQ-R were tested by using a Multiple Group 

Method (MGM) analysis, which is a simple form of Confirmatory Factor Analysis 

for small samples [36]. All items clustered together similar to Moss-Morris et al. 

[11], except for item 6 and 17. In order to maintain consistence with other studies 

we decided to keep the original item grouping [11], which explained 60% of the 

observed variance of the IPQ-R. This is comparable to the 64% of explained 
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variance found previously [11]. Reliability analysis on each of the eight subscales 

resulted in high item-test correlations and alpha coefficients ranging between .63 

(illness coherence) and .91 (emotional representation). Sub-dimensions of the 

IPQ-R showed patterns of inter-relations which were in line with the literature 

[11]. The psychometric properties of the causes scale were analysed separately, as 

recommended by the developers of the questionnaires [37]. A Multiple Group 

Method (MGM) analysis was performed, resulting in five similar factors to the 

study by Woith et al. (2008) among TB patients from Russia [20]. These factors 

were respectively, ‘personal behavior’, ‘emotional burnout’ ‘uncontrollable 

circumstances’, ‘insufficient self-care (demoralization)’ and ‘misfortune’, 

explaining 45.3% of the variance (data available on request). 

Statistical analysis 

Analysis was performed using the Statistical Package for Social Sciences (SPSS) for 

Windows version 20.0. Data was inspected on outliers, missing values and 

violations of assumptions. Outliers on the items of the IPQ-R were examined on 

whether they were influential and missing values were handled according to 

existing guidelines [37].  

The highly skewed causal perceptions were re-categorized into 1 = Strongly 

disagree/disagree, 2 = Neither disagree nor agree and 3 = Agree/ Strongly Agree, 

in order to prevent expected cell counts <5. IPQ-R subscales were presented with 

mean item scores, ranging from 0 to 4, where scores >2 indicated agreement with 

the perception on a group level.  

The subscales ‘timeline (acute/chronic)’, ‘personal control’ and ‘treatment 

control’ were not normally distributed, so a non-parametric correlation 

(Spearman’s rho) was used to examine relations with the ordinal outcome 

variable ‘delay’ (3 groups). Correlations between causal items and delay were 

examined by using Goodman and Kruskal's gamma, correlations between the 

other IPQ-R subscales and delay were examined by Spearman’s rho. Chi-square 

statistics were computed among socio-economic variables and delay.  

All variables independently related to delay from the bivariate analyses were 

entered univariately to a logistic regression analysis. Variables with P-value ≤ 0.2 

were entered into the multivariate logistic regression model. All the redundant 



Illness perceptions in TB 

62 

predictors were stepwise removed, based on the pseudo R2 measures and the 

significance of the regression parameters. 

A multinominal logistic regression analysis with delay (3 groups) as the outcome 

was compared to a logistic regression analysis with delay being dichotomized into 

no delay (0-4 weeks) and delay (>4 weeks). Results were similar, and therefore, 

the logistic regression analysis with the dichotomized outcome was presented. 

For the fit of the model, we used the model -2 Log-likelihood test and the pseudo 

R2 measure of Nagelkerke. Nagelkerke’s R2 measure is comparable to R2 in OLS 

regression analysis, however, its value is generally lower than in OLS models. 

RESULTS 

Patient characteristics 

An overview of patient characteristics and background variables are presented in 

table 1. One hundred and twenty eight patients, with a mean age of 31.8 ± 12.9 

years (range 16 -  65) were included. Fifty seven percent of patients (n = 73) were 

male, 53.9% (n = 69) were married and 51.6% (n = 66) were employed. 36.7% of 

patients (n = 47) never attended school and 47.7% (n = 61) finished secondary 

school or more. Knowledge on TB was generally low; ⅔ of the patients had heard 

of TB, while ⅓ knew that coughing up blood was one of the symptoms. Half of the 

patients knew that TB is a transmissible disease and 42% knew it is treated free of 

charge.  

Patient delay 

25% (n = 32) of patients showed up at the hospital within four weeks after the 

onset of symptoms (no delay), 36.7% (n = 47) showed up between 4 to 12 weeks 

(moderate delay) and 38.3% (n = 49) showed up after more than 12 weeks (severe 

delay).  

Treatment choice, association with delay and advice from others  

105/128 patients (82%) used other treatments before presenting at the hospital. 

Patients chose between 1 (39%) and 5 (4.8%) types of treatment before 

presenting at the hospital. Patients in the severe delay group chose on average 3 

different treatments, compared to 2 treatments in the non-delay and moderate 

delay group.  
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Figure 1 illustrates all treatment choices patients made, with the most used types 

of treatment before presenting at the hospital being the Patent Medicine Vendor 

(PMV), self-treatment, the herbalist and the mosque. The type of treatment 

patients chose did not differ between delay groups, with exception of the choice 

for the herbalist, which was significantly higher for the extreme delayers (χ² (df=2) 

= 14.93, p =.001). There was no typical pattern or order found for the choices for 

treatment. Friends (n = 100 (87.1%)) and family (n = 43 (39.4%)) advised the 

patients most often to go to the hospital, and especially the advice of family (n = 

91 (71.1%)) was decisive. 

Illness perceptions 

Over 75% of patients ascribed the symptoms of weight loss, chest pain, loss of 

strength, persistent cough, fatigue or elevated temperature to their TB. 88% of 

the patients perceived the causal factors ‘from God’ as a likely cause of TB. Taking 

cold drinks and air pollution were perceived as the second and third most likely 

causes of TB. Mean total scores on the IPQ-R subscales are presented in table 2, 

with high scores on the timeline cyclical, personal control and treatment control 

and emotional subscales and low scores on the timeline acute/chronic, 

consequences and illness coherence subscales.  

Associations between delay, socio-demographic factors, treatment 

choice and IPQ-R 

The relationship between delay (3 groups) and socio-economic and background 

variables was examined, and delay did not differ significantly by gender (χ² (df=2) 

= 4.21, p =.12), age, (rspearman (rs) =.07, p =.43) and marital status (χ² (df=2) = 2.88, p 

=.24). Only employment status (rs= -.22, p =.02) was significantly related to delay.  

A longer delay (3 groups) was associated with perceptions of a cyclical timeline, 

serious consequences, and emotional representations. Pain as an experienced 

symptom was related to delay (rs
 =.19, p=.03). None of the causes subscales was 

related to delay. In the logistic regression model, the individual predictors 

significantly related to more delay were unemployment and negative emotional 

perceptions (table 3). 
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DISCUSSION 

In this study on illness perceptions, treatment choices and delay among newly 

diagnosed TB patients from Nigeria, it was found that 25% of the patients delayed 

less than 4 weeks, 37% delayed four to 12 weeks and 38% delayed more than 12 

weeks. The majority of patients used two to three other types of treatment 

before presenting at the hospital; mostly the Patent Medicine Vendor (a person 

without formal pharmacy training who sells orthodox pharmaceutical products), 

self-treatment, the herbalist, or the mosque. Weight loss, chest pain, loss of 

strength, persistent cough, fatigue and elevated temperature were common 

perceived symptoms related to TB. The causal factors from God, taking cold drinks 

and air pollution were perceived as the most likely causes of TB. Regression 

analyses showed that delay was related to unemployment and negative 

emotional representations. This information is valuable for health care practice 

wile it also provides input for an effective TB control programme. 

Delay and treatment choices were in line with previous studies from Nigeria [22, 

28]. Median patient delay in a recent study from the Ebonyi State in the southeast 

of Nigeria was 8 weeks [22], which is comparable to the results of our study. Of 

the 450 included TB patients from rural Nigeria, an average of four other health 

care providers were visited before treatment at a formal TB treatment center 

started, mostly pharmacies or drug shops [22].Our study showed that the PMV 

was the most common other type of treatment before presenting at the hospital. 

This is in line with literature showing that PMV’s play an important role in rural 

and urban communities in Nigeria since it is a cheap and readily available health 

care option [26]. A study conducted in the south of Nigeria concluded that the 

current knowledge and level of training of PMVs is low; almost half of the PMVs 

did not know the cause of TB and only a small percentage would send their 

patient with suspected TB to a laboratory for diagnosis [26]. A report of Berendes 

et al. (2012) on the role of PMVs in antimalarial treatment in the Northwest 

district of Nigeria stresses the need to improve quality of treatment of PMV’s [38]. 

Further research should focus upon possible ways to involve PMV’s in TB control 

activities. Onyeneho et al. (2010) noted several opportunities to involve PMV’s in 

TB control, such as using their skills in handling clients with different ailments, 

benefit from their acceptance in the community and utilize the fact that their way 

of working is in line with that of the national TB control programs [26].  
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Symptoms such as fatigue and chest pain were perceived as part of their TB, 

which is useful information to explain the way patients label their illness. 

Symptoms mentioned were in line with those described in medical literature [39] 

and other studies on health beliefs in TB [22]. Patients in our study believed that 

God’s will and sin play a causal role in the development of their TB, a belief which 

is described previously in literature from Nigeria [5,33,40] and other African 

populations [31].  

In general, patients perceived TB to be an acute illness, over which they perceived 

high personal and treatment control. Furthermore, patients did not have a 

coherent view on their TB and associated it with negative emotions. A high level 

of control means that patients felt that there was a lot they could do to control 

their symptoms, or influence whether their TB got better or worse. This is in 

contrast with a study on perceptions of TB among patients from northern Russia, 

who felt overpowered by hopelessness after noticing symptoms, leading to a 

delay in seeking treatment. They stress the passive position of the patients, in that 

people see themselves as victims rather than active agents for their own health 

[20]. Our study did not confirm these findings, which could be because of 

differences related to socio-economic or health system factors. 

Causal perceptions such as from God, taking cold drinks and air pollution were 

mentioned as causes of TB, which is in line with a qualitative study from Rwanda, 

in which beliefs in a supernatural cause of TB were reported. Causal perceptions 

were not related to delay in our study, which was also found in a study on health 

seeking in TB in Manila (Philippines) [41]. They found that marital status was 

related to delay. Furthermore, from the qualitative part of their study, costs of 

medical treatment and harmlessness of symptoms were frequently mentioned as 

factors contributing to delay. 

A study from Rwanda reported fear caused by the symptoms, which made some 

patients too afraid to seek early care [31]. The study by Auer et al. (2000) reported 

the tendency of patients to minimize the severity and dangerousness of TB, which 

is suggested to be a coping mechanism [41]. These findings are in concordance 

with our finding that delay was related to emotional representations. Emotional 

representations are known to enhance coping mechanisms such as avoidance or 

suppressing feelings and communication and that might have played a role in 

delay. 
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Delay was related to unemployment, suggesting that the patients in our study 

area were facing inequitable barriers to care. In Nigeria, unemployment is at a 

high level with about 24% of the population within the age of 15 - 64 being 

unemployed in 2011 [42]. This is worrisome and automatically accompanies the 

lack of health insurance and hence, difficulties in obtaining medical care. In 

Zambia, lack of source of income was a major contributory factor to patient delay 

[43].  

Limitations of the study 

The conclusions drawn from this study are limited to associations, because of the 

cross-sectional design of the study. Second, the retrospective bias with respect to 

the onset of symptoms, timing and order of consultations at different facilities 

might have affected the accuracy of reporting these events. Third, a selection bias 

might have occurred, as only one TB treatment center was included in the study. 

However, the IDH serves as a main reference hospital in the region where people 

from various parts of the country and of various occupations attend. Fourth, 

generalizability of the findings to other parts in Nigeria is limited, because only 

one treatment center was included, and because we were only able to interview 

TB patients who eventually sought help at the hospital. It is possible that their 

views and ideas do not reflect those of their counterparts who never reported to 

the hospital. And finally, the used diagnostic methods (clinical features, followed 

by radiography and sputum smear microscopy) could have led to misdiagnosis of 

patients with atypical clinical presentations, for example cases with HIV co-

infection. However, experienced clinicians made the diagnosis of sputum smear 

negative TB cases, using the recommended diagnostic algorisms by the Nigerian 

Ministry of Health. 

CONCLUSION 

Our findings add to the literature the relationship between delay, emotional 

illness perceptions and employment status in TB, and confirms the importance of 

the PMV. This is the first study to use the Illness Perceptions Questionnaire 

Revised in relation to delay in Tuberculosis in Africa, providing information to 

health care practice and input for prevention programmes. We support the 

concern expressed by others [4,27,28,34,44] that there is a direct need for the TB 
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program to explore ways of engaging the ubiquitous PMV in order to decrease 

delay in obtaining appropriate TB care. 
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Table 1. Patients socio-demographic and clinical characteristics  

 (n = 128) 

Male sex, No. (%) 75 (57) 

Age, mean, (sd) 31.8 (12.9) 

Married, No. (%) 69 (53.9) 

Level of educational, No. (%)  

No education 47 (36.7) 

Primary education 20 (15.6) 

Secondary education 48 (37.5) 

Post-secondary or University education 13 (10.2) 

Employed, No. (%) 66 (51.6) 

Location: City, No. (%) 116 (90.6) 

HIV Status  

Positive 5 (3.9) 

Negative 102 (79.7) 

Missing/unknown 21 (16.4) 

Travel time to the hospital (min)  

< 30 68 (53.1) 

30 – 60 37 (28.9) 

60 – 120  18 (14.1) 

> 120  5 (3.9) 

Heath care payment, No. (%)  

Employer/Government 2 (1.6) 

Self-pay (out of pocket) 65 (28.5) 

Through spouse 27 (21.1) 

Through parents 25 (19.5) 

Others 9 (7.0) 

Knowledge on TB, Yes (%)  

Have you heard of TB? 79 (61.7) 

Does TB have the symptom of chronic cough? 79 (62.7) 

Does TB have the symptom of coughing up blood? 42 (32.8) 

Is TB a transmissible disease? 71 (55.5) 

   Can TB be treated for free? 54 (42.2) 

   Have you heard of a TB dispensary? 46 (35.9) 
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Table 2. Associationsb between illness perceptions subscales and delay  

 

a p ≤ .05; b p ≤ .001; c Correlation (Spearman's rho) d Mean total score of subscale / nr of item

  Delay 1 2 3 4 5 6 7 8 C1 C2 C3 C4 Md SD 

1. Identity ra .18* 
            

11.61 4.24 

2. Timeline 
(acute/chronic
) 

r  .03 .15 
           

1.11 0.83 

3. Timeline 
(cyclical) 

r  .22* .12 -.22* 
          

2.93 0.76 

4. Consequences r .22* .25** .39** .15 
         

2.14 1.09 

5. Personal 
control 

r .11 -.05 -.44** .31** .10 
        

3.05 0.71 

6. Illness 
coherence 

r -.11 .06 -.03 -.28** -.16 .01 
       

1.54 0.91 

7. treatment 
control 

r .10 .04 -.51** .37** -.02 .68** -.02 
      

3.26 0.63 

8. Emotional 
representation 

r .24** .13 -.18* .47** .30** .28** -.40** .32** 
     

2.90 1.14 

Causes: 
                

1. Demoralization r .00 .13 .07 .09 .24** .06 .01 .14 .19* 
    

11.82 3.77 

2. Emotional 
burnout 

r -.02 .15 .16 .00 .04 -.03 -.10 -.02 .06 .36** 
   

6.73 2.43 

3. Personal 
behavior 

r -.11 .11 .02 -.03 .12 -.01 .11 -.03 -.12 .30** .26** 
  

4.85 1.74 

4. Uncontrollable 
circumstances 

r -.13 .00 .15 -.08 .08 -.24** -.14 -.07 -.06 .31** .39** .25** 
 

4.89 1.62 

5. Misfortune r -.02 -.02 .09 -.04 .09 -.01 .10 -.02 .07 .33** .22* .20* 0.10 10.18 2.12 
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Table 3. Logistic regression analysis on Delay 

Model fit: -2 Log likelihood ratio test X2 (df=2) =19.96, p<.001 
 
 
 
 

Figure 1: Treatment choices among patients with different delay time  
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Treatment choice 

No delay (n = 25)

Prolonged delay (n = 37)

Extreme delay (n = 43)

 B (SE) p-value 95% C.I. for Odds ratio 

Lower Odds ratio Upper 

Constant -1.07 (.62) .084  .34  

Employment status  
(=  employed, 0 = unemployed) 

1.71 (.51) .001 2.03 5.52 15.02 

Emotional representations .56 (.19) .004 1.20 1.75 2.56 
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ABSTRACT 

Buruli ulcer (BU) is a necrotizing skin disease caused by Mycobacterium ulcerans. 

People living in remote areas in tropical Sub-Saharan Africa are mostly affected. 

Wound care is an important component of BU management; this often needs to 

be extended for months after the initial antibiotic treatment. BU is reported in the 

literature as being painless, however clinical observations revealed that some 

patients experienced pain during wound care. This was the first study on pain 

intensity during and after wound care in BU patients and factors associated with 

pain. In Ghana and Benin, 52 BU patients above 5 years of age and their relatives 

were included between December 2012 and May 2014. Information on pain 

intensity during and after wound care was obtained during two consecutive 

weeks using the Wong-Baker Faces Pain Rating Scale. Median pain intensity 

during wound care was in the lower range (Mdn = 2, CV = 1), but severe pain 

(score > 6) was reported in nearly 30% of the patients. Nevertheless, only one 

patient received pain medication. Pain declined over time to low scores 2 hours 

after treatment. Factors associated with higher self-reported pain scores were; 

male gender, fear prior to treatment, pain during the night prior to treatment, 

and pain caused by cleaning the wound. The general idea that BU is painless is 

incorrect for the wound care procedure. This procedural pain deserves attention 

and appropriate intervention.  
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INTRODUCTION 

Buruli ulcer (BU) is one of the 17 Neglected Tropical Diseases, for which the World 

Health Organization (WHO) set their priority to improve treatment [1]. BU is 

highly prevalent in remote areas in Sub-Saharan Africa such as Benin and Ghana 

and destroys skin, subcutaneous fat, and sometimes bone [2]. The disease affects 

all ages, but impacts predominantly on children aged 4-15 years [3,4]. Patients 

typically present with painless non-ulcerated lesions or ulcers with undermined 

edges [2,5], which are treated by antimicrobial agents (rifampicin and 

streptomycin), supplemented with surgical intervention if needed [6]. Even with 

this treatment, ulcers may last several months to over a year before they finally 

heal, leaving patients with scarring, calcification, contractures, and functional 

limitations [7,8]. 

Appropriate wound care is an important aspect of treatment, because it 

contributes to wound healing and reduces the risk of secondary infections, 

prolonged hospitalization and functional disabilities. Wound care is usually 

performed twice or thrice a week by a nurse, in a dressing room where -

commonly- the patient is accompanied by a relative. This can either be in a 

specialized treatment center or in a local health center.  

Pain during wound care, that is, procedural pain, is commonly observed in the 

clinic. Procedural pain is caused by every manipulation involving the wound [9], in 

contrast to background pain, which is experienced while resting. Clinical 

observations contrast with the literature, describing BU as a painless condition, 

despite the large and deep ulcers and tissue damage [10,11]. Empirical clinical 

studies on pain in BU are currently lacking, and there is a dire need to confirm 

these clinical observations. According to the WHO guidance on Buruli ulcer 

treatment, adequate pain relief should be provided before the dressings of large 

ulcers are changed however, specific information on how pain should be managed 

is not provided [12]. A general guidance on the basic principles of wound 

management in resource-poor settings could be useful to build on a Buruli ulcer-

specific clinical practice guideline [13]. 

Self-report pain scales are the gold standard in pain assessment [14]. The Wong-

Baker Faces Pain Rating Scale (WBS) is a recommended self-report measure for 

children ≥ 5 years of age [15]. In children aged five to seven years and those with 
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cognitive or verbal communication deficits, however, the psychometric properties 

of this scale are lower [16], and an alternative scale with three faces is often used 

[17]. Factors affecting the patient’s pain score can be divided into stable and 

modifiable factors, related to the patient, disease or environment (table 1) [18]. 

Generally, women report more pain than men, while previous pain experiences 

can work both ways; that is, by decreasing due to habituation, or increasing by 

sensitization. Furthermore, younger age was related to more pain behavior in a 

study among children aged six to 11 years [19]. The invasiveness, noxiousness and 

duration of the procedure are known to increase pain [18], and the anticipation of 

undergoing painful procedures may elevate fear or anxiety in patients, which is 

known to increase pain [20,21]. 

To verify the clinical observations on pain during wound care in BU, the primary 

objective of this study was to examine procedural pain in BU patients ≥ 5 years of 

age. The second objective was to examine which patient - and procedural factors 

influence the pain score. Besides, the psychometric properties of the WBS, and 

patients’ comprehension of this scale were examined. 

METHODS 

Study design and ethics 

This observational study used a repeated measures design. Data were collected 

between December 2012 and May 2014 in the Buruli ulcer treatment centers in 

Allada and Lalo, located in the Atlantic and Couffo regions in the south of Benin, 

and in the hospital in Agogo, located in the Ashanti-Akim North District in Ghana. 

The Beninoise National Medical Ethical Committee (ref:1961/MS/DC/SGM/DRF/ 

SRAO/SA) and the Ghanaian Committee of Human Research, publications and 

Ethics from the Kwame Nkrumah University of Science and Technology 

(ref:CHRPE/AP/230/12) approved the study. Data were collected once a week, for 

two consecutive weeks. In each of the two weeks, five assessments were 

performed, respectively ½ h prior to (T1), during (T2), and ½ h (T3), 1 h (T4), and 2 

h (T5) after wound care. The measures in the second week were used to examine 

the test-retest reliability of the pain scales. 
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Setting 

Data were collected in three specialized BU treatment centers; Lalo, Allada, and 

Agogo. These three centers are specialized for BU treatment, and the main 

referral center for local health posts. The referral centers provide diagnostic 

procedures, antibiotic treatment, and surgical services if needed, in accordance 

with WHO guidelines [12]. Although variation exists between different settings 

[38], generally, wound care is performed twice or thrice per week by a nurse, in a 

dressing room where the patient is accompanied by a relative. The bandage is 

removed by the patient or the relative, the wound is cleaned by the attending 

nurse with water or normal saline, or solutions like hypochlorite, Betadine or 

metronidazole, after which new bandages are applied. This repetitive procedure 

takes place throughout the entire admission period, until the wound has healed. 

The dressing room is cleaned daily and well equipped with dressing material, 

cleaning products and gloves.  

Participants 

One day before the intended interview, all BU patients who were clinically 

diagnosed in line with the definitions of the World Health Organization [22], and 

above five years of age, were approached together with their relatives and 

informed about the study. Written informed consent was documented from all 

patients > 18 years of age, and parents of patients < 18 years of age. In addition, 

written assent was obtained from patients between 10 and 18 years of age, in 

accordance with principles of Good Clinical Practice. Relatives of patients aged 5-7 

years were included as proxy report for the patients, since the ability of the young 

patients to use pain scales was unclear beforehand. Thus, the relatives provided 

additional information about the young patient’s pain. Patients not attending 

wound care or scheduled for surgery on the study day were excluded. 

Data collection and procedure 

Data were collected through interviews using questionnaires, conducted in the 

hospital, in a private setting at the ward, or in the waiting area outside the 

dressing room. Interviews were conducted with patients and relatives separately. 

During the interview at T1 (½ h prior to treatment), socio demographic 

information was collected (sex, age, ethnicity, level of education), as well as 

information on previous hospital admissions, previous pain experiences (assessed 
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by closed (yes/no) questions) and pain during the past night. Pain was assessed at 

all five assessment points (T1, T2, T3, T4, T5). Fear was assessed at T1. Wound 

characteristics and procedural factors were assessed at T2 by a checklist for each 

patient, filled in by a research assistant in collaboration with a treating nurse. A 

pain scale accuracy task was proposed at T5 to examine the ability of patients to 

use the pain scales. 

Interviewers and translation of questionnaires 

Native interviewers, experienced with questionnaire-based research and able to 

speak the local languages in the study sites in Benin and Ghana, collected the 

data. At the start of the study, they engaged in a training program covering the 

study procedures, explanation of the questionnaires, and potential biases. 

The interviews in Benin were conducted in Fon or Adja. The official language in 

Benin is French, thus, all questions were first translated from English to French by 

a translator fluent in both languages, and then orally into Fon by the interviewer. 

An exception to this was the WBS, for which the official French translation was 

used and translated into Fon. In Ghana, interviews were conducted in Twi or other 

local language in the study site in Ghana. The official language in Ghana is English, 

thus, all questions were orally translated from English into Twi. The official English 

translation of the WBS and the Children’s Fear Scale were used and translated 

into Twi. 

Measures 

Self-reported pain: Wong Baker scale 

The WBS was administered to the patients to assess self-reported pain intensity, 

and to the relatives of patients < 7 years of age to examine the validity of the 

responses of the young patients to the 3-faces scale (described in the next 

paragraph). The WBS is a one item horizontal scale of 6 hand-drawn faces, scored 

from 0 to 10, ranging from a smiling “no hurt” face on the left to a crying “hurts 

worst” face on the right. The WBS has undergone extensive psychometric testing 

of the validity (construct, known group) and reliability (test-retest, concordance 

with observational score, responsiveness) and has been used previously both in 

acute and disease related pain in children between 3-18 years of age without 

cognitive impairment [15]. 
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Self - reported pain: 3-faces scale 

The 3-faces scale was used to assess self-reported pain intensity in patients 

between five and seven years of age. This response scale was developed for the 

PedsQL 4.0 Generic Core scale (a pediatric quality of life questionnaire), as an 

alternative to the 5-point Likert scale for young children (ages 5-7) with different 

conditions [17]. It is a simple 3-point scale (1 = no pain, 2 = a bit of pain, 3 = a lot 

of pain), with each response choice anchored from a happy to a sad face.  

Stable and modifiable factors related to pain 

Stable factors (1 to 9) and modifiable factors (10, 11, 18 and 19) (see table 1), 

were assessed by a questionnaire ½ hour prior to treatment (T1). These included 

patient factors, such as sex, age, fear (explained below), and previous 

hospitalizations, as well as disease factors such as food intake prior to treatment, 

pain during the night and the use of pain medication. 

Stable factors 7 and 8, and modifiable factors 12 to 17 (table 1), were assessed by 

a checklist during treatment. Wound characteristics, that is the type (plaque, 

nodule, edema, ulcer < 10 cm, ulcer > 10 cm, critical site, osteomyelitis) and 

category (1, 2 or 3 [23]) of the lesion were noted. Removal of the bandage 

(wet/dry), cleaning of the wound (yes/no), type of cleaning material, surgical 

debridement and covering of the wound, as well as the rated pain-intensity scores 

(0-10) associated with each of these factor was noted. 

Fear 

Fear was assessed using the Children’s Fear Scale (CFS); a one-item self-report 

measure consisting of five hand-drawn sex-neutral faces. This scale was validated 

in children between 5 and 10 years of age, supporting construct validity, inter-

rater reliability and test-retest reliability of the measure [24]. The scale was used 

for all patients, including patients above 10 years of age, because there are 

limited validated self-report tools to measure fear in busy, clinical settings.  
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Statistical analysis 

Data were analyzed using SPSS version 20.  

Psychometric analyses of the WBS 

The psychometric quality of the WBS was examined in our study population by 

investigating the acceptability, concurrent validity, responsiveness and test-retest 

reliability of the scale. Acceptability of the WBS was evaluated by 11 health 

professionals involved in BU treatment as part of another study. Concurrent 

validity was tested by comparing the WBS with the widely used Faces Pain Scale 

Revised (FPS-R), which is a one item self-reported pain measure, comprising 6 sex-

neutral faces of increasing levels of pain. The FPS-R has shown to have good 

psychometric properties in pediatric patients [15,25,26]. The concurrent validity 

of the WBS was tested by examining the agreement between patients’ responses 

on the WBS and the FPS-R by a two way, fixed effect model Intra Class Correlation 

single measures/absolute agreement (ICC1,A). Responsiveness, that is the ability of 

the WBS to detect differences between a painful (T2: during treatment) and a 

relatively non-painful (T5: 2 hours after treatment) situation, was examined using 

a Wilcoxon Signed-Rank test. A mean difference of two points on the WBS 

between T2 and T5 was considered to be meaningful [15]. Test-retest reliability of 

the WBS was examined by comparing pain scores of patients between week 1 and 

week 2 at T1, T2, T3, T4 and T5. 

Psychometric analyses of the 3-faces scale 

Pain scores of the patients between five and seven years of age on the 3-faces 

scale were transformed to a 0-10 scale (0 = no pain, 5 = a bit of pain, 10 = a lot of 

pain) - a transformation which has been used previously [17] - in order to 

compare the 3-faces scores of the young patients to the WBS scores of their 

relatives. Since a gold standard is lacking in this situation, convergent construct 

validity was used to provide evidence for the validity of the 3-faces scale scores of 

the young patients [27]. A Pearson’s correlation of 0.64 between the pain report 

of parent and child was found previously in a large meta-analysis, and was 

considered to be satisfactory construct validity [28]. Since Pearson’s r does not 

take into account systematic errors, a more critical parameter, namely the ICC1, A, 

was used [29]. At each time point (T2 to T5), the ICC1, A was 0.92, 0.72, 0.62 and 

0.54 respectively, supporting the construct validity of the 3-faces scale scores for 
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the young patients. Therefore, the transformed 3-faces scores of the young 

patients were used to describe the pain intensity in the young age group. 

Accuracy check for the pain scales 

An accuracy task was proposed to check whether patients and relatives were able 

to accurately use the WBS, or when appropriate, the 3-faces scale. This gave 

insight into whether participants understood the pain scales. Accuracy was 

determined by considering whether the judgments of pain severity of 

respondents matched the pain severity depicted in three vignettes, a method 

which was derived from Stanford et al. (2006) [30]. The first vignette addressed 

no pain (playing with friends at home); the second vignette indicated low pain 

(being pushed down by a play mate); the third vignette showed severe pain 

(burning hand on stove at cooking place). 

All patients, and relatives of patients between 5 and 7 years of age, were 

presented with the three vignettes. Patients above 7 years of age and the 

relatives of patients between 5 and 7 years of age responded to the WBS, while 

the patients between five and seven years of age responded to the 3-faces scale. 

The expected score on the WBS for the vignette expressing no pain was 0 or 2, for 

the vignette expressing mild pain 2, 4 or 6, and for the vignette expressing severe 

pain 6, 8 or 10. The expected score on the 3-faces scale was 1 for the first 

vignette, 2 for the second vignette, and 3 for the third vignette. 

Descriptive statistics were used to assess patient and relative characteristics. The 

data on pain (WBS, 3-faces scale) and fear (CFS) were ordinal (6-point intensity 

scales) and non-normally distributed; scores showed a positively skewed 

distribution. Therefore, the median (Mdn), interquartile range (IQR) and 

Coefficients of Variance were used to describe pain intensity reported by the 

WBS. The coefficient of variation (COV) for ordinal variables was used as a 

standardized measure of precision, based upon the IQR (25th percentile - 75th 

percentile/Mdn) [31]. Mann-Whitney U tests and Kruskall-Wallis tests statistics 

were used to examine the relationship between pain intensity scores and 

categorical explanatory variables, and Spearman’s rank correlation was used to 

examine correlations between pain intensity scores and continuous explanatory 

variables. Due to unequally spaced time intervals, a mixed model analysis was 

used to examine the change in pain scores over time. Time was included as a 
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factor with 5 time points. The residuals were checked for their normal 

distribution. 

RESULTS 

Patients characteristics 

The response rate was 98%: 52/53 agreed to participate. Fifty-two patients were 

interviewed in week one, of which 49 patients were followed up in week two. 

Patients dropped out because of healing of the wound (n = 2) or because 

treatment was performed in another center (n = 1). Twelve patients (23%) were 

between five and seven years of age, and responded to the 3-faces scale instead 

of the WBS. Their attendant was mostly the mother (n = 8), the father (n = 2) a 

sister or an acquaintance. Irrespective of the type of relationship to the patient, 

the attendant took care of the patient by cooking, washing laundry, cleaning and 

more. 24 patients were female (46%), and the mean age was 16.3 years (SD = 

14.3). Two patients reported to have taken pain medication prior to wound care, 

which was either paracetamol or diclofenac. 

Validity and reliability of the Wong Baker scale 

Of the 11 interviewed professionals involved in BU treatment [chapter 5], 5 

preferred the Wong-Baker scale, 3 preferred the Faces Pain Scale-Revised, and 1 

found both equally useful, supporting acceptability of the Wong-Baker scale. This 

is consistent with previous studies [15]. The agreement between the WBS and the 

FPS-R at the time points T1, T2, T3, T4 and T5 ranged between 0.97 and 1.00, well 

above the acceptable threshold value of 0.70 [32], supporting concurrent validity. 

Responsiveness was satisfactory, as indicated by a significant difference in 

medians between T2 and T5 of 2 points. The agreement between the pain scores 

in week 1 and week 2 (ICC1, A) for each time point (T1 to T5) were 0.70, 0.72, 0.70, 

0.81, and 0.49 respectively, thus, test-retest reliability was satisfactory, except for 

the scores on T5 (2h post-treatment). We controlled for change in procedural 

factors between week 1 and week 2, and found no differences in soreness of 

removing the bandage dry (ICC1, A = 0.86) removing the bandage with water (ICC1, A 

= 0.95) and soreness of covering the wound (ICC1, A = 0.93). Clinical characteristics 

of the patient were recorded, and there was only one patients who had surgery 
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between week 1 and week 2, who was therefore excluded for the retest 

measurement. 

Pain scale accuracy task 

The first vignette was rated as ‘no pain’ (Mdn = 0; CV = 0), the second vignette as 

‘mild pain’ (Mdn = 4; CV = 0.5) and the third vignette as ‘severe pain’ (Mdn = 6; CV 

=0.33). Thus, patients’ and relatives’ comprehension of the WBS was sufficient, 

although the vignette expressing severe pain was scored on the low side. For the 

3-faces scale, the first vignette was rated as ‘no pain’ (Mdn = 1; CV = 1), the 

second vignette as ‘mild pain’ (Mdn = 2; CV = 0) and the third vignette as severe 

pain (Mdn = 3; CV = 0.33). We conclude that scale comprehension of the 3-faces 

scale was sufficient in the age group five to seven years. 

Pain intensity scores prior to, during and after treatment 

Pain intensity scores of patients are presented in figure 1 (A), with scores in the 

midrange half an hour prior to (Mdn = 4, CV = 1), and in the lower range during 

treatment (Mdn = 2, CV = 1). Pain scores declined significantly over time towards 

nearly no pain two hours after treatment (F (4, 21) = 16.28, p <.001). Figure 1 (B) 

shows that 27% (n = 14) of patients reported high pain scores (> 6) during 

treatment, and scores declined over time. The decline in pain scores over time 

was statistically significant (F 4 = 36.40, p <.001). 

Patient- and wound characteristics and procedural factors, and relationships 

with pain 

The relationships between patient characteristics and pain during treatment are 

presented in table 1, and between stable and modifiable variables and pain during 

treatment in table 2 and table 3, respectively. Higher pain scores were found in 

males (Mdn = 4, CV = 2) compared to females (Mdn = 2, CV = 1.75, U = 187.0; p = 

.025). Furthermore, higher fear prior to treatment (rs =.50, p <.001), pain during 

the night prior to wound care (rs =.64, p <.001)  and removing the bandage dry (rs 

=.74, p <.004) were related to higher pain scores during treatment. Pain during 

cleaning of the wound was related to higher pain scores (rs =.68, p =<.001), 

however, the type of cleaning; water or normal saline, or other types, such as 

hypochlorite, Betadine or metronidazole, was not related to pain during 

treatment (U = 146.5, p = .77). 
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DISCUSSION 

This was the first study describing pain associated with wound care treatment, 

and factors related to pain in Buruli ulcer. By using self-reported pain scales, this 

study showed that pain prior to and during wound care was in the midrange, with 

severe pain (scores > 6 during treatment) reported in nearly 30% of the patients. 

Pain declined over time towards nearly no pain reported one and two hours after 

completion of wound care. Factors associated with higher pain scores during 

treatment were; being male, fear prior to treatment, pain during the night prior to 

the wound care, and pain while cleaning the wound. 

Our findings are a useful addition to the literature on pain in BU, which has 

predominantly stressed the typical lack of pain of the condition at presentation. 

This lack of pain is suggested to occur as a result of the pathogen Mycobacterium 

ulcerans producing mycolactone [33,34]. Mycolactone has been suggested to 

cause the nerve damage that is responsible for the painlessness in BU [11,35]. 

Antimicrobial treatment leads to a decrease in mycolactone production 6 to 12 

weeks after the start of treatment [36]. Our findings suggest that pain in 

association with wound care is common in Buruli ulcer. Nerve regeneration during 

the healing process of the wound might explain why patients experienced pain 

over the course of their treatment. A report by Nienhuis et al.(2010) also 

suggested a recovered sensation, since the BU patients sometimes complained of 

pain at the lesion site just before and at the time the lesion ulcerated [37]. 

However, the current study did not address the process of nerve regeneration, 

nor a drop of mycolactone concentration over time.  

This study showed that pain intensity half an hour prior to wound care was 

significantly higher than pain during wound care. Our interpretation is that both 

the pain score half an hour prior to and the pain score during wound care were in 

part confounded by anticipatory fear. With respect to the pain score during 

wound care, this interpretation is supported by the significant correlation 

between fear prior to treatment and pain during treatment. On the other hand, 

the gradual decrease in pain over time argues against this confounding effect. If 

the pain score during treatment would actually be fear, the drop in pain after 

treatment would probably be steeper. For the pain score prior to treatment, it is 

more likely that fear and pain were contaminated, which is in concordance with 

literature on the moderate to strong relationship between fear and pain [24]. This 
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study did not separate the effect of fear from the effect of pain on the 

explanatory variables, which would be an interesting avenue for future research. 

Besides fear prior to treatment, higher pain scores were found in males compared 

to females, a contrasting finding to the literature, since females typically report 

higher pain scores compared to males [18]. Also in this study area, it is suggested 

that males are expected to report less pain, compared to women [chapter 5]. This 

contrasting finding could be a result of the relatively small sample size. Third, pain 

during cleaning the wound, and removing the bandage dry was related to higher 

self-reported pain scores. This is in line with clinical observations [38] suggesting 

that this is a painful aspect of treatment. The type of cleaning product, did, 

however, not affect the pain score. It is important to note that there was no effect 

of age: pain was prevalent across all age ranges of BU patients, which is 

contrasting the literature that children generally report higher pain scores 

compared to adults [18]. Fourth, pain during the night was related to higher pain 

scores during treatment, indicating that there seemed to be background pain in 

BU patients. It should be noted that this question was proposed to the patient 

half an hour prior to treatment, which might have contributed to a biased 

response about the pain experience during the night.  

This study showed high pain in a subgroup of patients, and several modifiable 

factors to be related to higher pain scores, such as fear prior to treatment and 

pain while cleaning the wound. A next step would be to examine the development 

of pain throughout the disease process in a larger, longitudinal study in which 

patients are followed throughout the period of hospitalization. Furthermore, 

relating the results of pain to the M. ulcerans and mycolactone production could 

provide insights into the underlying mechanism. That being said, results provide 

directions for a change of future daily practice.  

First of all, despite the finding that a subgroup of patients reported high (≥ 6) pain 

scores, none of the patients received pain medication prior to treatment. The 

indication, type and dose of pain medication should be discussed. Secondly, pain 

while cleaning the wound was related to higher pain during treatment. This could 

be related to the fact that in current practice, health professionals sometimes 

remove necrotic tissue while cleaning the wound without sedation and / or pain 

killers. This finding should be discussed in medical teams treating BU. Thirdly, the 

finding that fear was related to more pain, implies that a non-pharmaceutical 
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intervention to reduce anticipatory fear could be explored. There is a large array 

of non-pharmaceutical interventions available from the treatment of burn wound 

pain. An option could be to provide procedural and sensory information at the 

first day of arrival at the treatment center. Furthermore, providing a booklet, 

educating the family, learning positive self-talk, using filmed modeling, and 

distraction during treatment are possible interventions. 

To arrive at a change in future daily practice, a standardized pain protocol for BU 

could be developed. A parallel study on health personnel’s attitudes and beliefs 

about pain assessment and treatment, and current practices in prescribing pain 

medication in BU provides additional input to the current study for such a 

protocol [manuscript in preparation]. A collaboration between the National 

programs fighting BU in endemic countries, health professionals treating BU from 

different treatment centers, and experts on pain treatment is therefore essential. 

No differences in pain scores were found between patients who are in different 

phases of their wound care treatment. This phase was estimated by the duration 

of admission, lesion type and whether patients had a surgical intervention. Also, 

the stage of healing of the wounds was estimated by looking at three aspects, 

namely, the duration of hospitalization, the type of lesion, and whether patients 

had undergone surgery recently. None of these factors influenced the pain 

intensity reported by the patients.  

Mycolactone is responsible for the painlessness in BU. Recently, the mechanism 

was suggested to be a hyperpolarization of neurons instead of direct nerve 

damage [10,11]. During antimicrobial treatment, the mycolactone production is 

lowered and therefore, analgesia is expected to reduce, and consequently, to 

increase pain during treatment. Other factors in the wound care e.g. 

epithelialization or fear may have masked this effect.  

Strengths of this study were the satisfactory reliability (test-retest) and validity 

(face validity, construct validity, responsiveness) of the WBS in this new patient 

population, contributing to the quality of our findings. Furthermore, the construct 

validity of the 3-faces scale was demonstrated by the high agreement among 

scores of the young patients and their relatives at the same time point. Third, a 

pain scale accuracy task, testing the patient’s scale comprehension, demonstrated 

the ability of the patients to use the pain scales. Finally, the study was carried out 
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in a real-life setting, and did not interrupt the usual care, leading to a realistic 

picture of current practice of BU wound care in two different, endemic settings in 

rural Africa. 

A limitation of the study is the heterogeneous sample of BU patients included, 

with a wide range in age, clinical manifestation (plaque, edema, ulcer) and stage 

of healing. This, in combination with the relatively small sample size for each 

subset of patient groups, might have led to statistically insignificant associations 

between explanatory variables and the outcome. Second, as said before, the lack 

of a good indicator for the stage of wound healing, made it difficult to examine 

the relationship between this factor and pain, as well as exploring pain 

throughout the treatment process. Third, by introducing pain scales, a response 

bias might have been introduced. The current clinical practice has not included 

pain assessments, thus, talking about-, and asking about pain might have 

introduced bias, such as changing expectations about treatment. 

In conclusion, our study was the first to address pain in conjunction with wound 

care in BU patients. Reported pain intensity was commonly in the mid-range; and 

severe pain was reported in nearly 30% of BU patients. This procedural pain 

deserves attention and appropriate intervention, which could be examined in 

future studies on possibilities to reduce pain during treatment for BU. 
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Table 1. Stable and modifiable factors related to procedural pain  

Stable factors Patient 1) Sex 
2) Age 
3) Previous hospitalizations 

Disease 4) Duration of current hospitalization 
5) Recurrent case or not  
6) Surgery or not 
7) Type of lesion 
8) Category of lesion 
9) Location of pain 

Modifiable 
factors  

Patient 10) Fear (state) 

Environment 11) Relative’s presence  

Disease 12) Pain during removal of bandage (wet) 
13) Pain during removal of bandage (dry) 
14) Surgical debridement 
15) Type of cleaning of wound 
16) Pain during cleaning 
17) Food intake prior to treatment 
18) Pain during the night 
19) Use of pain medication 
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Table 2. Stable factors, and relationships with pain during treatment 

(measured by the Wong Baker scale) 

Factor  Value (s) N (% of total)/ 
Mdn (CV) 

Rs* p N 

1) Sex Male, pain intensity (0-10) 
Female, pain intensity (0-10) 

4 (2) 
2 (1.75) 

 .005** 52 

2) Age  16.3 (14.3) -.10 .47 52 

3) Pain previous 
hospitalizations  

Yes, n (%) 14 (42.4)  .03** 33 

4) Duration of current 
hospitalization 

Weeks, Mdn (CV) 16 (14.1) -.12 .40 49 

5) Recurrent case Yes, n (%) 22 (42,3)  .36** 52 

6) Surgery Yes, n (%) 18 (34,6)  .67** 52 

7) Type of lesion Plaque 
Ulcer < 10 cm 
Ulcer > 10 cm 
Osteomyelitis 

1 (2.5) 
13 (32.5) 
25 (62.5) 

1 (2.5) 

 .17*** 40 

8) Category of lesion 1 
2 
3 

9 (18.4) 
10 (20.4) 
30 (61.2) 

 .06*** 49 

9) Location of pain Upper limb 
Lower limb 
Abdomen 
Back 

7 (13.5) 
14 (26.9) 

1 (1.9) 
1 (1.9) 

 .55*** 23 

*Rs = Spearman's rank correlation, **Mann-Whitney U test *** Kruskall-Wallis test 
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Table 3. Modifiable factors, and relationship to pain during treatment (measured 
by the Wong Baker scale) 
 

Factor Value (s) N (%)/ 
Mdn (CV) 

Rs* P N 

10) Fear intensity prior to treatment Intensity (1-5) 2 (1) .50 <.001 52 

11) Presence relative Yes, n (%) 41 (79)  .30** 52 

12) Removal of bandage, only wet Intensity (0-10) 4 (2.5) .29 .45 9 

13) Removal of bandage, only dry Intensity (0-10) 1 (3.5) .74 .004 13 

14) Surgical debridement Yes, n (%) 4 (7.7)  .83** 52 

15) Cleaning of wound Water/ normal saline 
Other (hypochlorite, 
Betadine, metronidazole) 

45 (86.5) 
7 (13.5) 

 .77** 52 

16) Cleaning Intensity (0-10) 1 (4.5) .68 <.001 33 

17) Food intake before procedure Yes, n (%) 22 (42,3)  .84** 52 

18) Pain during the night Intensity (0-10) 4 (1) .64 <.001 35 

*Rs = Spearman's rank correlation **Mann-Whitney U test 
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Figure 1. Median (CV) pain intensity scores (range 0 – 10) over time (A), and pain 
scores reported by patients with high (n = 14) and low (n = 38) pain during 
treatment (B). 

 A 

B 



Illness perceptions in TB 

96 

References 

1. World Health Organization. (2014) World health assembly adopts resolution on 

all 17 neglected tropical diseases. Available: http://www.who.int/ 

neglected_diseases/WHA_66_seventh_day_resolution_adopted/en/#. 

Accessed 8-4 2014. 

2. van der Werf TS, Stienstra Y, Johnson RC, Phillips R, Adjei O, et al. (2005) 

Mycobacterium ulcerans disease. Bull World Health Organ 83: 785-791. 

3. Debacker M, Portaels F, Aguiar J, Steunou C, Zinsou C, et al. (2006) Risk factors 

for Buruli ulcer, Benin. Emerg Infect Dis 12: 1325-1331. 

4. Sopoh GE, Johnson RC, Chauty A, Dossou AD, Aguiar J, et al. (2007) Buruli ulcer 

surveillance, Benin, 2003-2005. Emerg Infect Dis 13: 1374-1376. 

5. Johnson PDR, Stinear T, Small PLC, Pluschke G, Merritt RW, et al. (2005) Buruli 

Ulcer (M. ulcerans Infection): New Insights, New Hope for Disease Control. 

PLoS Med 2: e108. 

6. Nienhuis WA, Stienstra Y, Thompson WA, Awuah PC, Abass KM, et al. (2010) 

Antimicrobial treatment for early, limited Mycobacterium ulcerans infection: 

a randomised controlled trial. Lancet 375: 664-672. 

7. Barogui Y, Johnson RC, van der Werf TS, Sopoh G, Dossou A, et al. (2009) 

Functional limitations after surgical or antibiotic treatment for Buruli ulcer in 

Benin. Am J Trop Med Hyg 81: 82-87. 

8. Stienstra Y, van Roest MH, van Wezel MJ, Wiersma IC, Hospers IC, et al. (2005) 

Factors associated with functional limitations and subsequent employment 

or schooling in Buruli ulcer patients. Trop Med Int Health 10: 1251-1257. 

9. de Jong A, Baartmans M, Bremer M, van Komen R, Middelkoop E, et al. (2010) 

Reliability, validity and clinical utility of three types of pain behavioural 

observation scales for young children with burns aged 0–5 years. Pain 150: 

561-567. 



Chapter 4 

97 

10. Marion E, Song OR, Christophe T, Babonneau J, Fenistein D, et al. (2014) 

Mycobacterial toxin induces analgesia in buruli ulcer by targeting the 

Angiotensin pathways. Cell 157: 1565-1576. 

11. Goto M, Nakanaga K, Aung T, Hamada T, Yamada N, et al. (2006) Nerve 

damage in Mycobacterium ulcerans-infected mice: probable cause of 

painlessness in Buruli ulcer. Am J Pathol 168: 805-811. 

12. World Health Organization. (2012) Treatment of Mycobacterium ulcerans 

disease (Buruli ulcer) guidance for health workers. 

13. World Health Organization. (2010) Wound and lymphoedema management. 

14. Turk DC, Melzack R. (2011) Handbook of pain assessment. New York: Guilford 

Press. 

15. Tomlinson D, von Baeyer CL, Stinson JN, Sung L. (2010) A systematic review of 

faces scales for the self-report of pain intensity in children. Pediatrics 126: 

e1168-1198. 

16. von Baeyer CL, Forsyth SJ, Stanford EA, Watson M, Chambers CT. (2009) 

Response biases in preschool children's ratings of pain in hypothetical 

situations. Eur J Pain 13: 209-213. 

17. Varni JW, Limbers CA, Burwinkle TM. (2007) How young can children reliably 

and validly self-report their health-related quality of life?: an analysis of 

8,591 children across age subgroups with the PedsQL 4.0 Generic Core 

Scales. Health Qual Life Outcomes 5: 1. 

18. Young KD. (2005) Pediatric procedural pain. Ann Emerg Med 45: 160-171. 

19. Bachanas PJ, Roberts MC. (1995) Factors affecting children's attitudes toward 

health care and responses to stressful medical procedures. J Pediatr Psychol 

20: 261-275. 



Illness perceptions in TB 

98 

20. Rhudy JL, Meagher MW. (2003) Negative affect: effects on an evaluative 

measure of human pain. Pain 104: 617-626. 

21. Abdi S, Zhou Y. (2002) Management of pain after burn injury. Current opinion 

in anaesthesiology 15: 563-567. 

22. World Health Organization. (2014) Buruli ulcer - diagnosis of Mycobacterium 

ulcerans disease. Available: http://www.who.int/buruli/information/ 

diagnosis/en/. Accessed 11-21 2014. 

23. Lehman L, Simonet V, Saunderson P, Agbenorku P. (2005) Buruli ulcer: 

Prevention of disability (POD). Geneva, Zwitserland: World Health 

Organization. 

24. McMurtry CM, Noel M, Chambers CT, McGrath PJ. (2011) Children's fear 

during procedural pain: preliminary investigation of the Children's Fear Scale. 

Health Psychol 30: 780-788. 

25. Hicks CL, von Baeyer CL, Spafford PA, van Korlaar I, Goodenough B. (2001) The 

Faces Pain Scale-Revised: toward a common metric in pediatric pain 

measurement. Pain 93: 173-183. 

26. Stinson JN. (2009) Improving the assessment of pediatric chronic pain: 

harnessing the potential of electronic diaries. Pain Res Manag 14: 59-64. 

27. Terwee CB, Bot SD, de Boer MR, van der Windt DA, Knol DL, et al. (2007) 

Quality criteria were proposed for measurement properties of health status 

questionnaires. J Clin Epidemiol 60: 34-42. 

28. Alaki SM. (2010) Can parents assess dental pain in children with cognitive 

impairment? J Clin Pediatr Dent 34: 313-316. 

29. Vet, de H. C. W., Terwee CB, Mokkink LB, Knol DL. (2011) Measurement in 

Medicine. J Biopharm Stat 23: 277-279. 



Chapter 4 

99 

30. Stanford E, Chambers C, Craig K. (2006) The role of developmental factors in 

predicting young children's use of a self-report scale for pain. Pain 120: 16-

23. 

31. Kvalseth TO. (1995) Coefficients of variation for nominal and ordinal 

categorical-data. Percept Mot Skills 80: 843-847. 

32. Terwee CB, Bot SD, de Boer MR, van der Windt DA, Knol DL, et al. (2007) 

Quality criteria were proposed for measurement properties of health status 

questionnaires. J Clin Epidemiol 60: 34-42. 

33. Zavattaro E, Boccafoschi F, Borgogna C, Conca A, Johnson RC, et al. (2012) 

Apoptosis in Buruli ulcer: a clinicopathological study of 45 cases. 

Histopathology 61: 224-236. 

34. George K, Pascopella L, Welty D, Small P. (2000) A Mycobacterium ulcerans 

toxin, mycolactone, causes apoptosis in guinea pig ulcers and tissue culture 

cells. Infect Immun 68: 877-883. 

35. En J, Goto M, Nakanaga K, Higashi M, Ishii N, et al. (2008) Mycolactone is 

responsible for the painlessness of Mycobacterium ulcerans infection (Buruli 

ulcer) in a murine study. Infect Immun 76: 2002-2007. 

36. Sarfo FS, Phillips RO, Zhang J, Abass MK, Abotsi J, et al. (2014) Kinetics of 

mycolactone in human subcutaneous tissue during antibiotic therapy for 

Mycobacterium ulcerans disease. BMC Infect Dis 14: 202. 

37. Nienhuis WA, Stienstra Y, Abass KM, Tuah W, Thompson WA, et al. (2012) 

Paradoxical responses after start of antimicrobial treatment in 

Mycobacterium ulcerans infection. Clin Infect Dis 54: 519-526. 

38. Velding K, Klis SA, Abass KM, Tuah W, Stienstra Y, van der Werf T. Wound care 

in buruli ulcer disease in ghana and benin. Am J Trop Med Hyg. 2014;91: 313-

318. 

  





IRT on the Pearlin mastery scale in Sub-Saharan Africa 

101 



Chapter 5 

102 

ABSTRACT 

Background Buruli ulcer (BU) is described as a relatively painless condition; 

however clinical observations reveal that patients do experience pain during their 

treatment. Knowledge on current pain assessment and treatment in BU is 

necessary to develop and implement a future guideline on pain management in 

BU. Methodology A mixed methods approach was used, consisting of information 

retrieved from medical records on prescribed pain medication from Ghana and 

Benin, and semi-structured interviews with health care personnel (HCP) from 

Ghana on pain perceptions, assessment and treatment. Medical records (n=149) 

of patients treated between 2008 and 2012 were collected between November 

2012 and August 2013. Interviews (n=11) were audio-taped, transcribed verbatim 

and qualitatively analyzed. Principal findings In 113 (84%) of the 135 records, pain 

medication, mostly simple analgesics, was prescribed. In 48% of the prescriptions, 

an indication was not documented. HCP reported that advanced BU can be 

painful, especially after wound care and after a skin graft. They reported not be 

trained in the assessment of mild pain. Pain recognition was perceived as difficult, 

as patients were said to suppress or to exaggerate pain, and to have different 

expectations regarding acceptable pain levels. HCP reported a fear of side effects 

of pain medication, shortage and irregularities in the supply of pain medication, 

and time constraints among medical doctors for pain management. Conclusions 

Professionals perceived BU disease as potentially painful, and predominantly 

focused on severe pain. Our study suggests that pain in BU deserves attention and 

should be integrated in current treatment.  
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INTRODUCTION  

Buruli ulcer (BU) is a Neglected Tropical Disease for which the World Health 

Organization (WHO) stressed the need to improve treatment [1]. BU remains 

endemic in areas in West Africa, especially in Benin and Ghana [2,3]. In Benin, 

prevalence rates between 5.4 and 60.7 per 10.000 inhabitants have been 

reported each year [4] while in Ghana, prevalence rates have fluctuated between 

2.0 and 15.0 per 10.000 inhabitants [5]. BU destroys skin, subcutaneous fat, and 

sometimes bone [6]. Patients typically present with non-ulcerated lesions; 

papules, nodules, plaques or edema, or undermined ulcers [6,7]. Treatment 

entails antibiotics complemented with surgery if needed, together with dressing 

changes of which the frequency depends on the wound, and physiotherapy [8]. 

Specialized treatment centers deliver the necessary care while antimicrobial 

treatment and dressings may also be delegated to local health centers [9]. 

Irrespective of therapy (antibiotics or surgery), 47% of patients are left with 

functional limitations after healing [10].  

Although BU is described as relatively painless [11-13] clinical observations reveal 

that at least some patients experience considerable pain during their treatment - 

especially during wound care and physiotherapy. This is supported by two studies, 

i.e., one in Japanese patients [14], and one in Ghanaian patients [15]. Ghanaian 

BU patients sometimes complained of pain at the lesion site just before and 

during ulceration. This suggests a recovered sensation - perhaps due to a decrease 

in mycolactone concentrations  in tissues at advanced disease stages [16], 

however this suggestion warrants verification by clinical studies. Clinical studies 

on pain and pain treatment among BU patients are lacking. The recognition, 

management and treatment of pain is a challenge worldwide, but limited 

resources in low- and middle-income countries further increase the risk of under 

treatment of pain [17,18]. 

Health care personnel (HCP) treating BU in Ghana and Benin stressed the need to 

include pain management [19]. The WHO recommends integrating pain treatment 

as part of general treatment of patients globally [18]. Pain management should 

follow a practice guideline, which is currently not available for BU treatment, 

including at least an analgesic ladder, i.e. the ‘pain ladder’, initially developed by 

the WHO originally for cancer pain control [20,21], but now widely used for pain 



Chapter 5 

104 

relief among patients with wound pain [22]. The ladder consists of three steps of 

drugs with increasing analgesic effects.  

Previous studies showed that perceptions and beliefs of health professionals are 

important in pain treatment [23]. In addition, barriers related to the availability 

of- and access to analgesics, a lack of education and information among HCP, and 

legal barriers such as regulatory restrictions on opioids exists, preventing effective 

pediatric pain treatment in Sub-Saharan Africa [24]. Furthermore, language 

barriers, fear of addiction to opioids, and cultural differences between patients 

and health professionals, influenced pain management in Central Africa [25].  

Firstly, this study investigates current pain practices in BU in Ghana and Benin, 

including the prescription of pain medication, and the use of the WHO pain ladder 

by the HCP. Secondly, this study aims to explore factors that might influence the 

success of a possible future guideline implementation.  

METHODS  

Design and participants  

A mixed methods approach was used, consisting of information on prescribed 

pain medication, retrieved from medical records from Ghana and Benin, and semi-

structured interviews. Data collection was performed in the same period in both 

countries. Two out of the four BU treatment centers in Benin, and two out of the 

four BU treatment centers in Ghana were selected for the study. Information from 

the medical records of patients treated between 2008 and 2012 was collected 

between November 2012 and August 2013. In the two treatment centers in 

Ghana, medical records of all PCR confirmed BU patients admitted and treated in 

the selected time period, were included (n = 69). In the two treatment centers in 

Benin, a larger number of records of PCR confirmed BU cases was found in the 

selected time period, thus a systematic selection (every 8th medical record) was 

performed in both centers to arrive at 40 records per center. Thus, in Ghana 69 

medical records of patients were included, and in Benin 80 medical records of 

patients leading to a total of 149 patients. Eligible HCP were selected by purposive 

sampling based on their involvement in BU wound care, their profession - we 

selected medical doctors, nurses, physiotherapists and local health workers, to 

ensure heterogeneity of the interviewees -, and the ability to speak English. In 
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total 13 HCP were eligible and approached. Interviews were conducted between 

August 2012 and May 2013.  

Data collection 

The interviews were held in private settings in the hospital or health center in 

Ghana, and were conducted by one of the authors (MA, JDZ or SL). Interviews 

were tape recorded and lasted between 60 and 90 min.  

Materials 

Data on general characteristics and diagnostic tests were collected from the 

records. The type of pain medication and its indication were retrieved as well. An 

interview topic guide was developed, covering HCPs perceptions on current pain 

assessment and treatment. Specific topics included were; current practice, 

current prescription of pain medication, HCPs preferences for prescribing pain 

medication, satisfaction with current practice, wishes for improvements, 

perceptions on pain, pain assessment, and the acceptability of showing pain. 

Questions were derived from previously published work [24]. Probes were used 

where necessary. Face and content validity of the interview guide were assessed 

by the study team, ensuring that questions adequately covered the objectives and 

were relevant. 

Statistical analysis 

Data on prescribing behaviour and patient characteristics from the records were 

analyzed using SPSS version 20. Descriptive analysis was performed on age and 

sex of patients whose records were included, including the type of lesion, 

indication for pain medication, types of pain medication prescribed during 

hospitalization and the types of pain medication prescribed according to the WHO 

pain ladder. The total number of times that pain medication was prescribed for 

each step of the WHO pain ladder was counted. Interviews were transcribed 

verbatim by three different researchers (MA, JDZ and SL). A qualitative content 

analysis was performed using open coding and axial coding. To ensure reliability, 

interviews were analyzed consecutively by two researchers (MA and JDZ). These 

two researchers developed an initial codebook independently using one 

interview, and taking into account the interview questions. Both researchers 

participated in weekly meetings to extensively discuss the open coding analysis 

until consensus was reached, after which codes were merged into one codebook. 



Chapter 5 

106 

The codebook was adapted throughout the analysis, based on new codes 

emerging from the data. A third and fourth researcher (AVR, YS) were consulted in 

case of disagreement, and ensured an acceptable coding of the data, ordering of 

the codes, and selection of themes. Qualitative and quantitative data were 

combined according to parallel data analysis [26].  

Ethics 

Ethical clearance was obtained from the Medical Ethical Review Committees of 

the Kwame Nkrumah University of Science and Technology; School of Medical 

sciences, Komfo Anokye teaching hospital in Ghana (ref: CHRPE/RC/127/12). Data 

of medical records was handled in line with Good Clinical Practice. Written 

informed consent was obtained from all HCP. Before the interview started, 

voluntary participation, confidentiality, the aim, the topic and type of questions, 

the rights to withhold certain information, and to withdraw during the interview, 

were explained. Written informed consent was obtained from all HCP. In order to 

ensure anonymity and confidentiality, a number was assigned to each interview.  

RESULTS  

Prescribed pain medication 

Patient characteristics from medical records 

In total, 149 medical records were reviewed (69 from Ghana, 80 from Benin), of 

which 14 were incomplete, resulting in 135 records included in the analysis. In 113 

(84%) of the 135 included records, pain medication was prescribed at least once 

during hospitalization. The median weeks of hospitalization was 17 (IQR: 10-23). 

The median age of the patients receiving pain medication was 14 years (IQR: 8-

28), and 65 (58%) was male (table 1). In 64% of medical records, ulcers were 

reported, 15% plaque, 10% edema and 3%nodules (8% missing).  

Type of pain medication (different generics) prescribed during 

hospitalization 

In most records (43.4%; n=49), two types of pain medication were prescribed, 

while in 35.4% of records (n =40), one type of pain medication was prescribed. In 

13.3% of the records (n=15), three types were prescribed and in 7.9% of the 

records (n = 9), four or five types of medication were prescribed.  
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Pain medication according to WHO ladder  

The total number of times pain medication was prescribed was 482. Step 1 

medication (i.e. simple analgesics) were mostly prescribed (n= 430), for several 

indications. Pain medication was mostly prescribed after a surgical intervention 

(n=165; 34% (Table 2), however, often, no indication was noted in the records (n = 

233; 48%). Step 2 and 3 medications (weak and strong opioids, respectively) were 

rarely prescribed (n=52) (Table 2). Predominantly, pain medication was prescribed 

after an intervention, and less often for background pain. 

Current pain assessment and treatment - results from the interviews -  

11/13 eligible HCP agreed to participate in the semi structured interview; nurses 

(4), medical doctors (2), BU coordinators (2), physiotherapist (1), health worker (1) 

and pharmacy technologist (1). Two participants refused because of a lack of time. 

Three factors in current pain assessment and treatment were important, i.e., 

perceptions on pain, pain assessment and pain treatment, including the use of the 

WHO pain ladder.  

Perceptions on pain in BU  

Pain is described as ‘an uncomfortable feeling’ or ‘an alarm’. In early stages of the 

disease, BU is painless, however, in later stages patients start to feel pain.  

‘So when they start to heal, they start to feel pains’.  

Perceived causes of pain were; wound pus, ulceration of the lesion, inflammation, 

nerve exposure, secondary infection, a graft at the donor site, proximity to bone 

or joint. An increase in pain is mentioned after wound treatment.  

‘Yes, normally, patients with BU, actually don’t have pain. Unless there is a 

secondary bacterial infection. There is involvement of the nerves and involvement 

of the bone tissue’.  

A pain threshold is described by the HCP as ‘The extent to which a person can 

handle pain’, or as ‘How patients react to pain’. According to the participating 

HCP, patients differ in their pain threshold and pain tolerance. Factors related to 

differences in pain tolerance are; previous experiences, gender differences, age of 

the patient, and size of the ulcer. 
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Expression of pain and its assessment 

Nurses and a physiotherapist reported not to be trained in assessing mild pain, 

neither do they ask patients about mild pain. They attributed this to their culture; 

patients are able to handle mild pain. 

‘We [HCP] are not trained to recognize the mild ones quickly, it is a cultural 

problem, we know people take the mild ones, so I don’t ask, suggest pain to you 

[patient].’ 

Instead of focusing on whether patients report pain, professionals pay attention 

to facial expression, body language, wound characteristics, individual 

characteristics, medical background, and patients’ behavior. 

‘But you can see from the face whether it is painful or not. So we look for signs, 

because otherwise, we are going to get wrong feedback.’ 

‘Assuming you have a lesion, and I touch it, and you don’t complain, that means 

you are ok, there is no pain. But if I touch it [the lesion] and you pull your hand, I 

mean the little thing I do, hurts to your hand, and you are preventing me. The 

moment you start and the patient is starting crying and screaming and all these 

things, you can easily know that now, the patient has a severe pain.’ 

Suppressing pain expression is ascribed to cultural factors. This is especially 

common among adult males, patients from the northern part of the country, 

patients from rural areas, and patients with a lower educational level. This cultural 

tendency hampers a proper pain assessment.  

‘Location wise, you see people from the northern part of the country, they are very 

good adapted at taking pain. I would rather classify them as the affluent 

compared to the less affluent or the region poor or urban and the village. If it is in 

the city, well-educated parents know that they shouldn’t be treated this way, so 

they get better treatment when you have more enlightened parents. People try to 

contain pain. It is a country wide a cultural thing, we are brought up to be able to 

contain an amount of pain, so you are a cry baby if you express too much pain.’ 

On the other hand, the majority of the HCP mentioned that patients exaggerate 

pain. This paradox could imply that - since HCP are part of the Ghanaian culture in 
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which suppression of pain expression is commonly seen - they believe that 

patients who express pain overtly, are exaggerating.  

If it is true pain, or fake pain, we don’t know, you measure, you look at the 

patient.’ 

‘You rate it for the patient, but not what the patient tells you. Because 

psychologically, the patient would tell you ‘oh, it is very painful’. Meanwhile, it is 

not like that.’  

Pain treatment  

Important factors in current pain treatment include the financial constrains that 

patients often have to pay for pain medication. Moreover, HCP report a fear of 

side effects of pain medication, a fluctuation in availability of pain medication, and 

a shortage of time among medical doctors.  

‘We shouldn’t over rush in giving pain killers, because there are side-effects 

attached to the drugs’. 

Furthermore, HCP report a discrepancy between their own as compared to their 

patients’ expectations regarding pain relief. While professionals expect patients to 

endure pain to some extent, patients expect to be relieved from pain during 

hospital admission, according to the HCP.  

‘They [patients] believe that as soon as they’re in the hospital, everything must be 

stopped. As soon as they’re operated they should have no pain at all, even not the 

wound pain. I always tell them that operation does not mean that everything is 

healed, that pain stopped, the wound is there, so it pains’.   

Besides, non-pharmacological factors in the current pain treatment include the 

different coping strategies used by the HCP to help the patient to handle pain. 

Examples are: counseling (providing information, reassurance, showing empathy) 

and giving advice.  

‘Explaining to patient, oh no, this is just a little thing that I would just only have to 

give you, but it will minimize the pain that you are going through, because you fell 

from the bike. So your pain will minimize.’ 
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Furthermore, while the HCP were not explicitly familiar with the WHO ladder, 

they reported to use the basic principles of the tool.  

‘It is about, if someone is in pain then you start with paracetamol and then if 

someone has more severe pain you can give paracetomol and another pain killer 

which is more effective and then in the end you can give something like pethidin.‘ 
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DISCUSSION  

This study aimed to explore current pain practice in Buruli ulcer in Ghana and 

Benin. For most BU patients, pain medication was prescribed, and pain 

management mainly focused on severe pain. Professionals perceived later stages 

of Buruli ulcer as painful, and reported an increase in pain after wound treatment, 

and after a skin graft at the donor site. HCP reported a suppressed pain 

expression as well as exaggeration in patients, and  differences in expectations 

between professionals and patients on what is an acceptable pain level without 

medication. 

Mainly WHO step 1 pain ladder medication was prescribed, while strong opioids 

were hardly prescribed. Explanations provided by the HCP on the mild 

prescriptions were; fear of side effects of strong opioids, fluctuation of availability 

of pain medication, and the shortage of time among medical doctors. These 

findings are in line with literature mentioning resistance among HCP to use 

morphine [27]. Alternative explanations are that HCP did not ask whether patients 

experienced pain, or a lack of attention for mild pain. At the same time, the 

prescribed pain medication is typically for mild pain, according to the WHO pain 

ladder. This is an indication that severe pain is treated with mild pain medication. 

It appeared that the indication for pain medication was often not documented in 

the medical records. Effective pain relief ultimately depends on accurate pain 

assessment, and the nature, severity, location and duration of pain should be 

assessed and documented to understand the possible etiology and to effectively 

treat pain [28].  

Both the finding that HCP believed that patients exaggerated their pain, and the 

expectation that patients should endure pain, might be influenced by 

sociocultural factors, since pain expression varies across cultures worldwide [28]. 

In different African ethnic groups, stoicism is a valued response to pain [29,29,30]. 

Despite the cultural factors, differences in pain expression can be due to 

individual differences [31]. An important implication of our finding is that it 

complicates pain assessment for professionals. 

Patients and professionals differed in their expectation on acceptable pain levels 

without medication. HCP noticed that patients expected to be pain free during 
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hospitalisation, a statement which should be confirmed in studies using a 

patients’ perspective. If these results can be confirmed, patients’ expectations 

could be addressed during the preoperative pain assessment by collaboratively 

setting goals for pain control [32], or during the intake for hospitalization. 

Furthermore, if documentation of pain will be integrated in daily practice, pain 

can be monitored, which is essential for adequate treatment.  

This study had several limitations. For the part on the medical records, an 

information bias might have occurred due to the retrospective design of the 

study. In a small proportion of medical records, no information on pain 

medication was found, and in case pain medication was prescribed, the indication 

was often missing. In addition, by using medical records, only the prescribing 

behavior of HCP was studied, while the actual intake remained unknown. A 

limitation of the interviews was the possible bias introduced by the role of non-

native interviewers. Although the interviewers spent time in the different BU 

settings, cultural differences remained. This might have influenced the interviews.  

To conclude, these findings, together with a study on wound care-related pain in 

Buruli ulcer[15], suggest that there is room for improvement to arrive at adequate 

pain treatment. Several factors could be taken into account when developing a 

pain guideline, such as the current practice on prescribing pain medication, the 

discrepancy between HCP and patients about pain relief, the views on pain 

expression and suppression, recognition and treatment of mild pain, and the lack 

of recorded indications. Furthermore, the findings that HCP tried to help the 

patient to cope with pain by providing information, reassurance, showing 

empathy, giving advice, as well as the finding that HCP were aware of the basic 

principles of the WHO ladder are useful in the development phase of such a 

protocol. 
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 Table 1. Patient characteristics (n=113)  

  Total  

Sex (male)  65 (58%)  

Age (Median, IQR)  14 (8-28) 

Type of ulcer Ulcer 64% 

Plaque 15% 

Edema 10% 

Nodule 3% 

Not reported 8% 

Duration of hospitalization (weeks)  17 (10-23) 
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Table 2. Pain medication prescribed along different indications according 

to WHO ladder (n=482) 

Indication Step 1* Step 2** Step 3*** 

Post-surgical pain 151 12 2 

(before) wound dressing 5 5 0 

Other interventions (e.g. 
removal of necrotic 
tissue) 

14 3 0 

Infected wound/wound 
related pain 

12 2 0 

Generalized body pain 18 1 0 

Not related to pain (e.g. 
fever, diarrhea) 

22 2 0 

Missing indication 208‡ 24 1 

Total 430 49 3 

*Paracetamol/acetaminophen, ibuprofen, acetylsalicylic, diclofenac and diclofenac sodium. ** 

paracetamol/codeine, tramadol and dihydrocodeine. *** pethidin ‡ of the missing indications 136 times 

paracetamol/acetaminophen was prescribed 
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ABSTRACT 

The Center for Epidemiologic Studies Depression Scale (CES-D) is widely used to 

screen for depressive symptoms. We describe the psychometric properties of the 

CES-D among Beninese and Ghanaian adults, using item response theory. Results 

were compared to a Dutch group. Information was collected by cross-sectional 

interviews from Benin (n = 130) and Ghana (n = 64), and self-reported 

questionnaires from 1736 Dutch individuals. In the African group, all items, except 

for item 7, 8 and 15, were informative in measuring depressive symptoms. Results 

were largely similar to the Dutch group. An adapted CES-D version is proposed for 

Ghana and Benin. 
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INTRODUCTION  

Depression affects around 120 million people worldwide and has, of all chronic 

conditions, the greatest negative effect on overall health [1]. The disease has a 

lifetime prevalence in the range of 10 to 15% and is associated with severe 

morbidity and increased mortality [2]. With more than 85% of the world's 

population living in low- and middle-income countries, a large proportion of the 

burden of depression lies in these countries [3]. In countries such as Benin or 

Ghana for example, there is a lack of good quality treatment, and prevalence rates 

of depression are not available. In Benin, there is no mental health policy, there 

are only two psychiatric hospitals and two psychiatrists throughout the country, 

while the number of psychologists and other health workers is also largely 

insufficient [4]. Given the importance of mental health for general health, an 

increased emphasis needs to be put on prioritization of mental health, enhancing 

monitoring of the situation and improving resources in low-income countries [5]. 

To monitor the situation, the burden of depression needs to be estimated 

accurately by use of a validated instrument. 

The Center for Epidemiologic Studies Depression Scale (CES-D) is a widely used 

screening instrument for depressive symptoms. It measures the frequency of 20 

symptoms during the past week by 16 negatively formulated and four positive 

items [6]. The total score is used to indicate depressive symptomatology. The CES-

D was developed in westernized countries, and psychometric evaluations 

generally found satisfying validity (content, criterion [6]), reliability (internal 

consistency [6,7], test-retest [6]), acceptability and responsiveness in the general 

population and various patient populations [8]. However, there is debate about 

the number of factors. Some studies were able to replicate the original four factor 

structure by Radloff et al. (1977) [9,10], while others find a positive and a negative 

affect subscale [7,11,12], or one substantive factor [13]. 

A major limitation of research on the CES-D is that it is used in African populations 

without validation [14-19], a problem which can lead to inaccurate prevalence 

rates. This problem is not confined to the CES-D; it reflects a general tendency of 

studies reporting on depressive symptoms in African countries [20]. When the 

CES-D is used in different cultures, the factor structure is often different [21], 

which could be due to different conceptualizations, meanings, and symptom 

expression across groups [22-24]. For example, the only study on depression from 
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Benin reported that clinical features of depression overlap with western 

diagnostic criteria, with differences being a lower frequency of suicidal thoughts 

and guilt feelings, and a higher frequency of somatic complaints and ideas of 

persecution [22]. 

Despite the problem that the CES-D is not validated in African countries, there are 

also no validated scales measuring related constructs. This hampers the 

examination of the criterion, convergent or divergent validity. A solution is to 

focus on the content validity of the CES-D solely, i.e., the extent to which a scale 

covers all important concepts of the latent trait that the instrument intends to 

measure. A recommended method for this is item response theory (IRT) 

[11,13,25], in addition to Classical Test Theory (CTT) methods such the factor 

structure, reliability (Cronbach’s alpha) and validity. IRT is a useful addition 

because CTT tend to produce inconsistent findings regarding the CES-D’s factor 

structure, and because with IRT, we can see in more detail whether all items 

contribute to the measurement of depression, and whether the instrument 

accurately assesses depressive symptomatology at various points on the severity 

continuum.  

Previous IRT studies on the CES-D assessed unidimensionality of the latent trait, 

item fit, scale difficulty and bandwidth of the scale. Results suggest that the 

positively formulated items are problematic and violate unidimensionality [26], 

and that the scale seemed most appropriate for non-clinical samples and 

epidemiological studies [27]. Item fit depended on the study population, e.g., 

among patients with stroke, the somatic items were less informative [26]. Thus 

far, there have been no studies using IRT analyses to examine the psychometric 

properties of the CES-D in African populations.  

This study was therefore an important first step in examining the content validity 

of the CES-D on an item level, by estimating whether the CES-D items were 

informative in measuring depressive symptoms among healthy adults from Benin 

and Ghana. The second objective was to validate the results cross-culturally to a 

large Dutch control group. 
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METHODS 

Ethics statement 

The Ministry of Health of Benin approved this study and decided that the study 

was not subject to the Medical Research Involving Human Subjects act. In Ghana, 

permission was obtained from the Presbyterian Hospital Agogo. Oral consent was 

provided by all of the individual participants. Data for the Dutch control group was 

collected as part of a study on mindfulness, for which informed consent was 

provided by the Medical Ethical Committee of the University Medical Center 

Groningen (ABR NL30595.042.09). 

Participants and procedure 

Sample and sampling 

Data for the study group in Benin and Ghana were collected between September 

and December 2010 in southern Benin (n = 130) and the Ashanti region in Ghana 

(n = 64) as part of a cross-sectional interview on illness perceptions in Buruli ulcer 

[28]. 194 healthy community members aged ≥ 18 years, residing in rural areas, 

were included. Selection of participants was randomly by use of a multi stage 

sampling procedure [29]. Data for the Dutch control group were collected 

between April and October 2012 in the Netherlands using a cross-sectional self-

reported questionnaire. 7488 people >18 years of age, living in the north and east 

of the Netherlands were randomly selected and approached via mail. 24.4% 

returned the questionnaire and finally, 1736 participants were included in the 

current study. 

Procedure 

Data for the study group from Benin and Ghana were collected via semi-

structured interviews, performed by two native, experienced interviewers, who 

were trained in administering the interview in the local language; Fon in Benin 

and Twii in Ghana. Data collection started with asking for permission to the village 

chief. Thereafter, informed consent was obtained, followed by an introduction, 

and a set of standard questionnaires. The interview was conducted in a private 

setting in the village directly after agreement to participate. Data for the Dutch 

control group was collected by self-reported questionnaire. Study information 

was sent together with the informed consent and a return envelope. After 
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receiving the informed consent, the investigator sent the questionnaire with 

return envelope to the participant. 

Measures 

Translation and back translation  

In Benin, the English version of the CES-D [6] was translated into French by a 

Beninese translator whose native language was French (supplemental table 1). 

Two French and English speaking individuals checked this translation and 

discrepancies were solved by discussion. The questionnaire was orally translated 

from French to Fon, and administered in Fon after discussion with the 

interviewers on appropriate translation. In Ghana, the English version of the CES-

D was orally translated into Twii by a native interpreter, and administered in Twii. 

The Dutch version of the CES-D was used for the Dutch group [30]. 

Depressive mood  

The CES-D scale consists of 20 items measuring depressive mood by asking 

respondents how often they experienced each of the items during the past week. 

The scale consists of four subscales, respectively ‘somatic-retarded activity’ 

‘depressed affect’ ‘interpersonal affect’ and ‘positive affect’. Each item was scored 

on a four-point scale ranging from (0) `rarely or none of the time' (less than once a 

week), to (3) `most or all of the time' (5-7 days a week). The responses to the four 

positively formulated items were subsequently scored in reverse, with higher 

scores indicating less positive emotions. The total score ranges from 0 to 60, and a 

score of 16 is used as a cutoff for clinical depression [30]. Previous studies in 

African populations report Cronbach’s alpha between .84 and .95 [31-35]. 

General demographic information 

Information on sex, age, ethnicity, religion, living region, income, occupation, 

employment status and level of education was assessed by open and closed 

ended questions. 

Statistical analysis 

SPSS 20 was used for descriptive analyses, and IRT PRO 4.54 and MSPWIN 5.0 [36] 

for the IRT analyses. Cases with missing values on one or more of the CES-D items 
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were listwise deleted. In the group from Benin and Ghana, 5.7% (n = 11) of cases 

were missing; in the Dutch control group this was 4% (n = 70). 

In this study, a non-parametric model (Mokken model of Monotone 

Homogeneity), and a 2 Parametric Logistic (2PL) model (Graded Response Model) 

were used. These models are both suitable for polytomous item responses. The 

models assume that there is a continuous latent dimension (‘depressive 

symptoms’, denoted by θ), and each respondent has a true location on this 

dimension, estimated by the responses to the CES-D items. The relationship 

between the person’s location and the probability of agreement with the item, is 

estimated by the item step characteristic curve. This curve describes the 

relationship between the latent trait, and the probability of progressing from a 

certain answering category to an adjacent answering category. These curves are 

assumed to be monotonically non-decreasing (non-parametric model) or 

increasing (parametric model). One of the assumptions of IRT analysis is 

unidimensionality of the latent variable, which was examined explorative PCA 

with Varimax Rotation. The number of factors extracted was based on the break 

in the scree plot.  

In a Mokken model for polytomous item scores, the item step characteristic 

curves are estimated by the items of the test, and there is no assumption about 

the distribution of the latent trait. The extent to which the data fits to this non-

parametric model is called scalability, and reflects how informative each item is in 

measuring depressive symptoms. Scalability is indicated by the H value (range 0 to 

1), that is low when an item is uninformative and should be excluded. H values 

>.30 were considered to reflect sufficiently high scalability. The scalability of the 

CES-D items were estimated for the Beninese and Ghanaian group, as well as for 

the Dutch group. 

A 2PL model (graded response model) was used only for the Beninese and 

Ghanaian group to further examine the scalability, item severity and reliability 

around the cutoff. This model assumes that variety depends on two parameters, 

namely the item discrimination and item difficulty. The slope parameter (a) 

reflects item discrimination, by the strength of the relationship between the item 

and the latent trait (θ , range -3 to 3). When a is high (> 1), response categories 

differentiate well between different levels of the latent trait and the item contains 

much information. The location parameters (b) reflect the item difficulty; i.e., 
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whether the item measures low, medium or high levels of depressive symptoms. 

Item- and total information functions from the Graded Response Model were 

graphically inspected to examine the reliability of measurement at each level of 

the latent trait. The steeper the information functions, the more reliable the 

measure is at the latent trait level. These indicators are, together with reliability 

around the cutoff, part of the validity of the CES-D. Reliability around the cutoff 

reflects the reliability of the CES-D in measuring depressive symptoms at a certain 

point on the total score scale.  

To investigate the fit of the graded response model, the S-X2 item level diagnostics 

from the graded response model were examined. For almost all items these 

diagnostics point at good fit. Furthermore, the marginal fit and the standardized 

local dependence X2 statistic obtained from IRTPRO were inspected. The manual 

suggest that values > 5 are in a grey area and values > 10 point at misfit. Although 

some values were > 5, most X2 statistics were < 5 and none of them was > 10. So 

we conclude that the model gave a good description of the data. 

RESULTS 

Sample characteristics 

of the total sample of Beninese and Ghanaian participants, 89 participants were 

female (45.9%), and the mean age was 37.4 years (SD = 15.3). Half of the 

participants (54.2%; n = 103) never attended school, and nearly everyone (99%; n 

= 192) was employed. Sample characteristics were similar for respondents from 

Benin and Ghana except for sex, χ2(df=1) = .02, and religion, χ2 (df=5) = <.001. 

Since the effect of sex and religion on the item responses was considered non-

influential, the two groups were combined for the IRT analyses. In the Dutch 

group, 949 participants were female (54.7%), with a mean age of 56 years (SD = 

16.8). The large majority (94%; n = 1621) completed secondary education or 

more, and nearly half of the participants was employed (48.6%; n = 842). 

Principal Component Analysis (PCA) 

The scree plot from the PCA with Varimax Rotation showed a clear break after 1 

factor for both the Beninese and Ghanaian study group and the Dutch control 

group. The eigenvalue of the first factor was 10.0 in the first and 7.1 in the latter 
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group, explaining respectively 49.9% and 35.6% of the variance. This suggests that 

for both groups, the scale reflects a unidimensional latent trait. 

Item Response Analyses 

Scalability in the Beninese and Ghanaian study groups and the Dutch 

control group 

In the Beninese and Ghanaian group, an average H of .41 was found and most 

item Hi values were > .30 indicating that most items showed sufficient scalability 

(table 1). Item 7, 8 and 15 were rejected because of negative Hi values with one of 

the other items and/or because the Hi value was below .30. Similar results were 

found in the Dutch control group for items 8 and 15. The difference between the 

two groups was that item 7 scored low in the Beninese and Ghanaian group (.23) 

but not in the control group (.45), while item 4 scored low in the Dutch group (.26) 

but not in the Beninese and Ghanaian group (.36). 

Item severity in the Beninese and Ghanaian study group 

The Beninese and Ghanaian sample’s a and b parameters from the Graded 

Response Model for each CES-D item are presented in table 1. All a values were > 

1, except for those of items 7, 8 and 15, indicating that these items provided less 

information. The b1 values for the positively formulated items 4, 8, 12 and 16 

were low after reversing the scores (resp. -1.51, -1.13, -1.59, -1.45) compared to 

the other items, indicating that that respondents were more willing to agree with 

the positively formulated items. Thus, even when scoring low on the latent trait 

(depressive symptoms), people were likely to respond in a high answer category 

for the positive affect items. 

Reliability around the cutoff in the Beninese and Ghanaian group   

The Total Information Curve with its standard error (figure 1) shows that the total 

scale’s measurement precision, or reliability, is highest in the higher ranges of the 

latent trait scale. This indicates that the items provide most information for 

people scoring approximately one standard deviation above the mean of the 

sample. 
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DISCUSSION 

This was the first study examining the content validity of the CES-D in a sample of 

community members from villages in Benin and Ghana by using IRT. Comparison 

to a Dutch control groups showed that in both groups, 17 of the 20 CES-D items 

were informative in measuring depressive symptoms. Item 8 ‘I felt hopeful about 

the future’, and 15 ‘people were unfriendly’ were uninformative in both groups. A 

difference between the two groups was that item 7 ‘I felt that everything I did was 

an effort’ was uninformative in the Beninese and Ghanaian group but not in the 

Dutch group. Moreover, the CES-D was most reliable at the higher range of scores 

of the latent variable and respondents reported more easily a lack of positive 

affect (measured by the four positively formulated items) than depressive 

symptoms (measured by the 16 negatively formulated items). 

The finding that item 8 was uninformative is consistent with results from Carlson 

et al. (2011), who found a high percentage of deviant responses for all four 

reversed items in a sample of ethnically diverse older adults. For item 8, they 

argued that this is a mixed effect of the positive item formulation and its focus on 

the future, whereas the other positive items, respectively, ‘I enjoyed life’, ‘I was 

happy’ and ‘I felt that I was just as good as other people’ refer to the past week 

[38]. Item 8 could have been uninformative both because of the positive 

formulation as well as the item content, namely its focus on the future. The item 

pertains to hope, which could be independent of one’s immediate degree of 

depression.  

A second uninformative item was item 15 ‘people were unfriendly’, which focusses 

together with item 19, ‘I felt that people disliked me’, on interpersonal concerns. 

Previous studies also found low item-total correlations between item 15 and the 

other items [12]. One study removed item 15 because of its statistical and 

conceptual overlap with item 19 [11] and others suggested that this item is part of 

other constructs such as social competence [37]. An explanation for our finding 

(item 15: uninformative, item 19: informative), could be that item 15 does not 

refer to the self, but to other people’s behavior. In contrast, item 19 asks about a 

feeling related to oneself. 

Item 7 was uninformative in the Beninese and Ghanaian study group, but not in 

the Dutch control group. Since the respondents in the first group all came from 
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rural areas with low income, low education and few resources, the answers on 

this item might have reflected an overall tendency of the way life is being 

experienced instead of being an indication for depression. Thus, this item might 

have been uninformative because of the irrelevance of the item content to the 

specific study group. 

Previous studies found that respondents more easily endorsed the positively 

formulated items (a lack of positive affect) than the negatively formulated items 

[10,12,38]. This is consistent with our study, showing high mean item scores (after 

reversing) compared to the negative items. Consequently, the positively 

formulated items have a relatively great impact on the total depression score. 

Furthermore, results showed that three out of the four positive items were 

informative in measuring depressive symptoms. Since a diminished interest or 

pleasure in activities is one of the two major symptoms of depression in the DSM-

V, we propose - instead of previous suggestions of removing the positive items 

[12] - to remain a positive affect subscale, but reformulate the items from positive 

to negative (e.g., ‘I was unhappy’ instead of ‘I was happy’). 

Several limitations need to be mentioned. Firstly, the relatively small sample size 

in the African group, although sample size requirements for IRT are not clear and 

previous studies used samples of < 200 [39]. Nevertheless, results should be 

interpreted with cautiousness. Secondly, data were collected by different 

interviewers by different methods (questionnaire versus interview) however, high 

correlations between the two administration methods are generally found [40] 

and similar results were found in our study. Thirdly, the groups from Africa were 

not comparable to the Dutch group on basic-socio-economic characteristics. We 

therefore repeated the analysis on the Dutch group with similar age range to the 

African group (n = 874), and results were not substantially different. Finally, there 

was no back-translation of the questionnaires from Twii/Fon to English/French. 

However, thorough discussion among interviewers and researchers ensured 

accuracy of translation. 

This study contributes to the discussion on the cross-cultural validity of screening 

instruments such as the CES-D, which were developed in western high income 

countries, and used in Sub-Saharan Africa. Previous studies emphasize the 

variability in the salience, manifestation and expression of symptoms. By using 
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advanced statistical methods, our findings are contradictory, namely that there is 

a high level of agreement in functioning of the instrument between two culturally 

different groups and therefore, item functioning is less likely to be influenced by 

cultural differences than previously reported. For future use in Ghana and Benin , 

a 17-item version of the CES-D, excluding items 7, 8 and 15 is proposed.



Using IRT to examine the CES-D in Ghana and Benin 

131 

Table 1. Rest correlations, IRT parameters of the CES-D in the Beninese, Ghana and Dutch group 

 
 

Benin, Ghana  The Netherlands 

 Description                         Graded Model Item Parameter Estimates, logit: a (θ - b)    

  M (SD) Ra Hi a SE b1 SE b2 SE b3 SE  M (SD) Ra Hi 

1. Bothered 0.73 (0.85) .66 .35 1.30 0.21 -0.02 0.14 1.41 0.22 3.05 0.48 
 

0.48 (0.65) .49 .38 

2. Poor appetite 0.74 (0.98) .73 .40 1.75 0.26 0.32 0.12 1.02 0.15 2.14 0.27 
 

0.21 (0.53) .49 .38 

3. Blues 0.77 (0.91) .80 .38 1.70 0.25 0.05 0.12 1.22 0.16 2.27 0.29 
 

0.18 (0.49) .62 .48 

4. good as others 1.49 (1.04) .64 .36 1.26 0.19 -1.51 0.25 0.20 0.14 1.27 0.21 
 

0.78 (1.06) .41 .26b 

5. Concentrating 0.79 (0.89) .70 .37 1.70 0.25 -0.03 0.12 1.19 0.16 2.39 0.31 
 

0.64 (0.77) .48 .37 

6. Felt depressed 0.77 (0.96) .87 .51 2.92 0.41 0.15 0.10 0.85 0.11 1.77 0.18 
 

0.35 (0.64) .72 .53 

7. Effort 0.92 (0.92) .57 .23b 1.25 0.23 0.82 0.17 1.81 0.29 2.89 0.49 
 

0.62 (0.81) .62 .45 

8. Hopeful future 1.00 (0.92) .35 .22b 2.23 0.34 0.48 0.11 1.40 0.16 2.43 0.31 
 

0.91 (1.02) .43 .28b 

9. Life a failure 0.50 (0.85) .48 .33 2.31 0.33 0.26 0.10 0.85 0.12 1.40 0.16 
 

0.16 (0.48) .57 .45 

10. Felt tearful 0.53 (0.80) .70 .44 1.26 0.19 -1.59 0.26 0.07 0.14 1.12 0.19 
 

0.21 (0.51) .53 .41 

11. Sleep restless 0.85 (1.11) .82 .48 2.04 0.29 0.17 0.11 0.88 0.13 1.97 0.23 
 

0.76 (0.87) .49 .37 

12. Happy 1.56 (1.05) .66 .40 1.89 0.27 0.20 0.11 1.23 0.16 2.44 0.31 
 

0.77 (0.90) .59 .38 

13. Talked less 0.81 (0.99) .81 .45 1.29 0.20 -1.45 0.24 -0.08 0.14 0.60 0.15 
 

0.52 (0.73) .40 .31 

14. Lonely 0.70 (0.87) .74 .42 2.23 0.35 0.64 0.11 1.28 0.15 1.92 0.22 
 

0.40 (0.75) .57 .41 

15. Unfriendly 0.50 (0.80) .35 .18b 2.71 0.39 0.29 0.10 1.06 0.12 1.95 0.21 
 

0.26 (0.54) .33 .25b 

16. Enjoyed life 1.68 (1.15) .59 .41 1.35 0.24 0.74 0.15 1.69 0.26 2.96 0.49 
 

0.72 (0.90) .63 .40 

17. Crying spells 0.53 (0.90) .72 .45 1.90 0.29 0.34 0.11 1.50 0.18 2.27 0.29 
 

0.18 (0.50) .49 .39 

18. Felt sad 0.66 (0.90) .81 .49 0.81 0.17 -0.49 0.22 1.52 0.33 3.71 0.76 
 

0.37 (0.66) .68 .51 

19. disliked you 0.52 (0.83) .45 .31 0.70 0.16 -1.13 0.33 1.81 0.43 3.49 0.79 
 

0.26 (0.57) .45 .33 

20. Not get going 0.59 (0.84) .65 .42 0.70 0.18 1.13 0.33 3.04 0.77 5.27 1.41 
 

0.63 (0.79) .54 .41 
a Item-total correlation, corrected for test length and self-correlation, b Excluded items based upon H-value  
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Figure 1. Total information curve with standard error for the CES-D in the 

Beninese and Ghanaian group 
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Supplemental table 1. CES-D French version, used in Beninese study group 

  

 
 

Rarement 
ou jamais 
de temps 
(moins de 
1 jour)  

une partie 
ou un peu 
de temps 
(1-2 jours)  

De temps 
en temps 
ou une 
partie 
modérée 
du temps 
(3-4 jours) 

La plupart 
ou la 
totalité du 
temps (5-7 
jours )  

Au cours de la semaine  dernière….. 

1. J'ai été gêné par des choses qui 
habituellement ne me 
dérangent pas. 

    

2. Je n' avais pas envie de manger; 
j'avais peu d'appétit. 

    

3. Je sentais que j’avais le cafard et 
que même avec de  l'aide, ne 
pouvais pas me débarrasser de 
ce sentiment.  

    

4. Je me sentais aussi bien que 
n’importe qui d ‘autres.  

    

5. J'ai eu du mal à me concentrer 
sur ce que je faisais. 

    

6. Je me sentais déprimer.     

7. Je sentais que tout ce que je 
faisais, me demandait un effort. 

    

8. Je me sentais plein d'espoir sur 
l'avenir. 

    

9. Je pensais que ma vie avait été 
un échec. 

    

10. J’avais peur.     

11. Mon sommeil était agité.     

12. J'étais heureux.     

13. Je parlais moins que d'habitude.     

14. Je me sentais seul.     

15. Les gens étaient hostiles.     

16. J'ai profité de la vie.     

17. J'ai eu des crises de larmes     

18. Je me sentais triste.     

19. Je sentais que les gens ne 
m'aimaient pas. 

    

20. Je ne pouvais rien entreprendre.     
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ABSTRACT 

The Pearlin mastery scale measures personal control; an important psychological 

resource. The scale has been used in African populations without validation. This 

study examined the content validity of the Pearlin mastery scale in Sub-Saharan 

Africa, using item response theory. Cross-sectional interviews were used in four 

African countries (Benin, the Democratic Republic of Congo, Ghana, and Nigeria, 

total N=421), and questionnaires in the Netherlands (N=1736). Four items (1, 2, 3, 

5) were informative in measuring personal control; two items (4, 6) were 

uninformative in both the African and the Dutch group. Item 7 was only 

informative in the Dutch group. 
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INTRODUCTION 

In the past three decades, numerous studies have consistently shown the 

importance of personal control as a psychological resource, with high personal 

control related to better psychological [1] and physical health outcomes [2,3], 

while a perceived lack of control has been related to psychological distress [4].  

Several closely related descriptions of control exist in the literature, such as 

Pearlin’s concept of mastery [5], and Rotter’s locus of control (LOC, [6]. Pearlin et 

al. (1981) focused on the extent to which people perceive a sense of control over 

circumstances which are important to their lives. This is related, but slightly 

different from the description by Rotter et al. (1966), referring to the perceived 

controllability of circumstances (internal control) as opposed to the feeling that 

factors outside of one’s own control cause an event (external control). 

In research on personality and health, the Pearlin mastery scale is one of the most 

widely used instruments to measure mastery [2,7-11]. The scale includes seven 

items, five negatively formulated items measuring low mastery, e.g., I have little 

control over things that happen to me, and two reversed formulated and coded 

positive items measuring high mastery, e.g., I can do just about anything I really 

set my mind to. The Pearlin mastery scale was developed and generally used in 

western countries, and its psychometric properties have not been tested in non-

western, African countries. 

The concept of control across cultures 

Pearlin et al. (2007) thought of mastery as an important self-concept that grows 

out of the structure of experience, and can change with important life events [12]. 

Self-concepts differ from personality traits, which are known to have a strong 

biological basis, and are remarkably similar across cultures [13]. Mastery could 

have a different meaning across cultures, because of cross-cultural differences in 

the social context [7]. Indeed, a recent review showed that while external control 

is associated with unfavorable outcomes in individualistic cultures, it does not 

seem to have the same negative consequences in collectivistic cultures. This 

suggests potential cross-cultural differences in valuing and obtaining personal 

control [14]. 
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In order to examine cross-cultural differences in the relation between mastery 

and (health) outcomes, the validity of the used instrument has to be established 

first. This is important, because ‘validity must refer to a context and a construct, 

not to a test, and is relevant to the interpretation of scores on a test’ [15]. Despite 

this, the Pearlin mastery scale has been used in African populations without 

investigating its psychometric properties [16,17]. 

Psychometric analyses usually include the examination of the criterion, 

convergent, and divergent validity of a scale. However, when testing the Pearlin 

Mastery scale in Sub-Saharan Africa, these analyses are hampered by the lack of 

validation of related constructs. Therefore, this study focused on the content 

validity, which is the extent to which an instrument covers important aspects of 

the latent trait that the instrument is supposed to measure. Thereby, we focused 

on whether all items of the Pearlin mastery scale reflect the latent trait. This is 

recommended to be examined by using item response theory (IRT) [28,34,35). 

The use of item response theory  

IRT has recently gained more attention as a useful addition to classical test theory 

methods, such as Cronbach’s alpha, and principal component analyses [18]. With 

IRT it is possible to describe the relationship between a latent trait, mastery 

(denoted by θ), and people’s responses to the items of a scale. Each respondent 

has his or her own true location on this dimension, based upon the responses of 

this person to the items. Similarly, each item has its own location (the difficulty of 

the item), referring to whether the items measure severe or mild levels of 

mastery. The relationship between the person’s location on the latent trait and 

the probability of responding positively to an item is the item response function 

(IRF). IRF’s are assumed to be monotonically increasing, which means that when 

an individual’s mastery score increases, the probability of responding positively to 

an item should also increase. The extent to which this is true is proportionate with 

how informative the item is in measuring mastery. 

To date, only two studies used IRT to study the Pearlin mastery scale, in a Chinese 

and a Swedish sample [19-21]. In both studies, all items were found to be 

informative in measuring mastery. However, item difficulty was different for the 

two positively and subsequently reversed scored items (4 and 6) showing that 
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these items were most easily endorsed, thus, measured the lowest levels of the 

latent trait.  

This study is the first to examine the content validity of the Pearlin Mastery Scale 

in Sub-Saharan Africa. Moreover, results from the African group were compared 

to a Dutch group, to examine the equivalence of the scale across both cultures. 

METHODS 

Participants and sampling 

Five groups were included in this cross-sectional study: three community-based 

groups (from Benin, the Democratic Republic of Congo, and Ghana), a group of 

tuberculosis (TB) patients from Nigeria, and a community-based group from the 

Netherlands (Table 1). The data from the four African groups were collected 

between January 2010 and November 2011, as part of a larger study on 

psychological factors and delay in Buruli ulcer [33] or TB. Data from the Dutch 

group were collected between January 2010 and October 2012 as part of a study 

on wellbeing after cancer diagnosis. 

The community-based participants in Africa were aged ≥ 18 years, currently not 

diseased with or treated for any kind of disease, and living in rural, remote areas. 

Selection of participants was systematically done by use of a multi stage sampling 

procedure [22]. The group from Northern Nigeria consisted of tuberculosis 

patients, aged between 16 and 65 years. Patients were included during a routine 

visit at the Kano State Hospital - Infectious Disease Hospital. The response rate 

ranged from 95-99% in the African groups.  

Participants in the Dutch control group were aged ≥ 18 years, and living in the 

north and east of the Netherlands. A number of 7492 people were randomly 

selected and approached via mail. Of those, 24.4% returned the questionnaire. 

Patients with >15% of data missing were excluded, leading to data from 1736 

participants to be included. 

Data collection, interviewers and procedures 

In Sub-Saharan Africa, data were collected by a semi-structured interview. All 

interviews were held in private settings in villages (Benin, Congo, Ghana) or in a 

room attached to the hospital (Nigeria). All interviewers were native, experienced 
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interpreters, and trained in administering the interview in the local language. 

They engaged in an interview-training program covering the study procedures, 

general interview skills, and possible biases in interviewing. The interviews were 

performed either in one of the native local languages (Fon or Adja in Benin, Twii in 

Ghana, Kikongo or Lingala in Congo, and Hausa in Nigeria) or the official national 

language (French in Benin and Congo, and English in Ghana and Nigeria). Before 

interviews were conducted, discrepancies in translation were resolved through 

discussion among the interviewers, local supervisor, and researcher to retain the 

meaning of the original questions. On a regular basis, an independent health 

worker listened to the interviews to ensure accuracy of translation.  

In the Dutch control group, data were collected with paper-pencil questionnaires. 

Information about the study was sent together with an informed consent and a 

return envelope. After receiving the informed consent from the participant, the 

investigator sent the questionnaire with return envelope to the participant. 

Measures 

Personal control 

Pearlin and Schooler developed a mastery scale that measures the extent to 

which people feel they are in control of their own life [5]. This scale is composed 

of five negatively formulated items (fatalistic) and two positively formulated items 

(control). Answers are rated on a five-point Likert scale, coded from 1 = strongly 

agree; to 5 = strongly disagree (and reversed for the two positive items). A total 

score is calculated (range 7–35), with higher scores indicating higher levels of 

control. Good internal consistency reliability was found in previous studies 

[11,23,24]. Only one study examined the reliability of a 4-item version of the test 

among South African adults, which was good (Cronbach’s alpha was .82) [16]. 

Statistical analysis 

SPSS version 20 was used to present descriptive statistics. IRT analyses were 

performed with IRT PRO 4.54 and MSPWIN 5.0 [25]. Data were checked for 

missing values. Since IRT analyses allow no missing values, all cases were removed 

resulting in two samples of 404 African and 1710 Dutch participants. 

Two IRT models were used: the non-parametric Mokken model of monotone 

homogeneity [26] and the parametric graded response model [27]. The models 
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were used to examine the scalability and item difficulty of the Pearlin mastery 

scale. 

Scalability was examined using the item and scale’s H values from the Mokken 

model. Hi values < .30 were removed, however, the decision was made 

incorporating information on the item content. Since the Dutch control group was 

older, higher educated and less often employed compared to the groups from 

Africa, the Mokken analyses was performed for the whole Dutch group, and 

repeated on a selection of the Dutch group with age and level of education similar 

to the African groups to see the influence of these factors on the IRT results. 

Scalability and item difficulty were further examined in the Sub-Saharan African 

group, by examining the item parameters under the graded response model. The 

steepness of the slope (a) indicates the strength of the relationship between the 

item and the latent trait, with alpha values > 1 indicating a sufficiently strong 

relationship (scalability). The intercepts (b) provide information on whether the 

item measured a low or a higher level of personal control (item difficulty).  

Assumptions were checked by examining the S-X2 item level diagnostics from the 

graded response model. Observed and expected response functions were 

compared, and showed for most items an acceptable fit at a 0.01 level. However, 

for items 2, 3, and 7, the differences between observed and expected proportions 

were relatively large. Moreover, the marginal fit and the standardized local 

dependence (X2-statistic) were inspected. Values > 5 are suspicious, and values > 

10 point at misfit. The majority of values was within the required range and only 

some were larger than 5 or 10. Therefore, we conclude that the model gave a 

sufficient description of the data. 

RESULTS 

Scalability  

Scalability among most of the items in the African group (N = 404) was sufficient 

with Hi values >.30 for items 1, 2, and 3, and a value very close to .30 (.29) for item 

5. Items 4, 6, and 7 were rejected because Hi values were low (respectively .09, .06 

and .12, see Table 2). The average H of the final scale was .33 in the African group. 
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In the Dutch group (N = 1710), most H values were > .30, except for item 4 (.26) 

and item 6 (.20). The overall scale H value was .51. Hence, items 4 and 6 were 

unscalable in both groups, while item 7 was unscalable only in the African group. 

We repeated the Mokken analysis for a selection of the Dutch group (with similar 

age and education level to the African group), and similar results were found, 

suggesting that differences in age and level of education were not responsible for 

the different IRT results in both groups. 

Scalability for each of the Sub-Saharan African groups separately 

Scalability of the items for each of the Sub-Saharan African countries was 

performed separately to verify whether the results for the total group hold for 

each group. The results of the total Sub-Saharan African group were similar for 

Ghana and Nigeria, while in the Democratic Republic of Congo, only the Hi values 

of items 4 and 6 were low. For Benin, all items were rejected. The fit of items set 

together was acceptable in the Democratic Republic of Congo (H = .44), Ghana (H 

= .40) and Nigeria (H = .40), and low in Benin (H = .20). Thus, the results for the 

total Sub-Saharan African group were replicated in the groups from the 

Democratic Republic of Congo, Ghana and Nigeria, but not in Benin. 

Item difficulty and discriminative ability in the Sub-Saharan African group.  

Table 2 presents the item parameters under the graded response model in the 

Sub-Saharan African group. The slopes (a) and intercepts (b) form the basis for the 

Information Functions presented in Figure 1. Item 1, 2, 3, and 5 had a values > 1, 

indicating that these items have sufficient discriminative power. The a parameter 

of items 4, 6, and 7 were < 1, which is depicted by the flat slopes in figure 1, 

indicating that these items do not differentiate well between different levels of 

mastery. When looking at the first intercept (b1), items 4 and 7 have higher 

negative values, compared to the items 1, 2, 3, 5 and 6, indicating that these 

items measured the lowest mastery levels.  
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DISCUSSION 

This study showed that four negatively formulated items of the Pearlin mastery 

scale (items 1, 2, 3 and 5) were informative in measuring mastery among adults 

from Sub-Saharan Africa. The two positively worded items 4 and 6, as well as the 

negatively formulated item 7, were uninformative. Results were almost similar to 

a Dutch group (except for item 7 being informative in the Dutch, but not in the 

African group). Hence, the Pearlin mastery scale may be used as a 4-item version 

in Sub-Saharan Africa. 

When examining the content of the informative items, There is really no way I can 

solve some of the problems I have (1), Sometimes, I feel that I’m being pushed 

around in life (2), I have little control over things that happen to me (3), and I often 

feel helpless in dealing with the problems of life (5) respectively, it becomes clear 

that these items are similarly negatively formulated, and measure low levels of 

mastery. This could be an explanation why they fitted well with each other and 

were informative in both groups. In contrast, the two uninformative items are 

positively worded and measure high levels of mastery I can do just about anything 

I really set my mind to (4) and What happens to me in the future mostly depends 

on me (6). This explanation regarding the type of formulation is supported by two 

previous IRT studies on the mastery scale [19,20]. The first study by Chen et al. 

(2008) showed similar results as our study, while Eklund and colleagues suggested 

to only remove item 6, because it measured a different construct. Generally, the 

reverse wording of items is often a reason for lower factor loadings in factor-

analytic studies [28]. 

A possible solution would be to only use items which are worded in a similar 

direction. Whether this should be positive or negative, is depending on the 

conventional way of thinking about and framing events related to the concept in 

the study group. It might be that the meaning of the positively formulated items, 

measuring high levels of mastery, was less clear to the respondents, compared to 

the items measuring low mastery levels, especially in the African group. When 

assuming that low mastery is related to an external locus of control, support is 

found from the review by Cheng et al. (2013), in which Ghanaian participants 

reported more external sources of influence, and were more willing to accept that 

external control had an influence on them [14]. Since the extent to which people 

place trust on powerful others is culturally bounded, the conceptualization of 
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control, and not the wording of the item, could have been a reason for the 

unscalability of item 4 and 6 in the African group. 

Item 7 There is little I can do to change many of the important things in my life 

was uninformative in the Sub-Saharan African, but not in the Dutch group. This 

item is also negatively worded, but it is also a more abstract item, referring to a 

more global issue in life than solving problems. It might be that such a general 

description of mastery was less meaningful to the respondents. An alternative 

explanation, suggested by Fok et al. (2012), is that cultural assumptions about the 

nature of mastery play a role. They found that some of their Antarctic 

respondents noted that sometimes ‘everything happens for a reason’, irrespective 

of one’s own actions and behavior [29]. If this also played a role in our African 

group, item 7 might have had a different meaning, by believing that one cannot 

change certain events in life, because things happen for a reason. 

Therefore, future research should examine the conceptualization of mastery in a 

Sub-Saharan African context. Work by Heckhausen et al. (1995, 1999) and McCrae 

et al. (2013) suggest that the concept of mastery is universal. They claim that, 

from an evolutionary perspective, the strive for mastery, or control, is the result 

of a basic motivational mechanism favoring an active engagement with the 

environment, which is a universal trait of mankind. In other words, each person 

has, to some extent, the basic motive to strive for control, regardless of the 

(cultural) environment or experienced life events [13,30,31]. 

When interpreting our study, some limitations should be considered. First, our 

samples were rather small, since it was very difficult to gather large samples from 

rural, remote area’s in Sub-Saharan Africa. Therefore, all African samples were 

combined for our analyses. However, as a check, we repeated the IRT analyses for 

each country separately. Second, the translation of the Pearlin mastery scale into 

the local languages in Africa was an oral translation, since it is nearly impossible to 

write these local languages down. Although interviewers were thoroughly trained 

and an independent assistant listened to the translations regularly, it is possible 

that formulations differed between interviews. Third, differences in data 

gathering (i.e. interviews in Africa, and paper-pencil questionnaires in the 

Netherlands) may have influenced the results. However, high correlations 

between these two methods have generally been found [32]. 
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Concluding, this study is a unique and first contribution on the content validity of 

the Pearlin mastery scale, used in rural Sub-Saharan Africa. By using advanced 

statistical analyses, results clearly demonstrated the usefulness of four items (1, 2, 

3, and 5) as they were informative in measuring mastery in a population from 

rural Sub-Saharan Africa. 
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Table 1: Sample characteristics of the five study groups  

 

Sample N Description Female sex N (%) 
Age 

M (SD) 

Sub-Saharan Africa 421  173 (41.3) 35 (29) 

Benin 130 
Community 
members 

52 (40.0) 36 (13) 

Democratic Republic of Congo 99 
Community 
members 

30 (31.0) 36 (10) 

Ghana 64 
Community 
members 

37 (57.8) 40 (19) 

Nigeria 128 
Tuberculosis 

patients 
54 (42.5) 32 (13) 

Netherlands 1736 
Community 
members 

949 (54.7) 56 (17) 
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Table 2: Descriptive statistics and IRT parameters of the mastery scale for the Sub -Saharan African and the 

Dutch group 

 Sub-Saharan African group  Dutch group 

 Descriptive and Mokken 
statistics 

GRM parameters Descriptive and Mokken 
statistics 

Item M (SD) rit Hi a b1 b2 b3 b4 M (SD) rit Hi 

1. There is really no way I can solve 
some of the problems I have 

2.96 
(1.17) 

.34 .36 1.49 -2.00 -0.38 0.23 2.12 3.28 (1.07) .57 .50 

2. Sometimes I feel that I’m being 
pushed around in life 

2.38 
(1.07) 

.30 .36 1.38 -2.54 -1.38 -0.87 1.61 3.74 (1.01) .53 .50 

3. I have little control over the things 
that happen to me 

2.68 
(1.05) 

.27 .32 1.11 -3.20 -1.05 -0.21 2.55 3.40 (0.97) .59 .51 

4. I can do just about anything I really 
set my mind to (recoded) 

3.33 
(1.09) 

.23 .09 0.52 -5.17 -0.10 1.41 4.58 3.27 (0.92) .38 .26 

5. I often feel helpless in dealing with 
the problems of life 

2.78 
(1.12) 

.44 .29 1.48 -2.45 -0.73 0.16 1.78 3.67 (0.96) .63 .56 

6. What happens to me in the future 
mostly depends on me (recoded) 

3.68 
(1.15) 

.21 .06 0.46 -3.43 0.29 1.18 4.68 3.47 (1.04) .31 .20 

7. There is little I can do to change 
many of the important things in my life 

2.65 
(1.21) 

.25 .12 0.40 -5.89 -2.23 -0.72 4.45 3.51 (0.95) .58 .49 

H value final scale H = .33   H = .51  

Note: Rit = item-test correlation. GRM = graded response model  
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Figure 1: IRFs per Mastery item for the Sub-Saharan African group 

 
Note: y-axis represents θ, x-axis reflects the probability of responding to each answering category 0, 1, 2, 3, 4 
(each category has a separate line)  
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GENERAL DISCUSSION 

This thesis focused upon psychological factors involved in health in the field of 

two communicable diseases - Buruli ulcer and tuberculosis - in four different 

countries in Sub-Saharan Africa, namely, Benin, Ghana, Nigeria and the 

Democratic Republic of Congo. As a first psychological factor, people’s 

perceptions on illness were examined. We investigated whether certain illness 

perceptions would affect delay in seeking help for symptoms of Buruli ulcer, or 

tuberculosis. Second, we studied pain experienced during Buruli ulcer treatment, 

both from a patient perspective and from a health professionals’ perspective. 

Third, the psychometric properties of two clinical scales were examined, as these 

are important for general health, and hence its application in Sub-Saharan African 

samples was tested. This final chapter reflects on the main findings from this 

research, followed by the clinical and/or theoretical implications of these findings. 

Given the different scopes of the three parts of this thesis, in part 1 and 2, the 

focus was on clinical implications and suggestions for future research in these 

populations. The third part has implications that impact theoretical and 

methodological issues. 

Main findings and implications 

Part 1: Illness perceptions and delay in Buruli ulcer and tuberculosis  

The results from the first part of this thesis showed that individual’s illness 

perceptions were important in explaining variance in pre-hospital delay. This was 

found beyond and in addition to previously established socio-demographic, and 

patient factors (e.g. sex, age, religion, ethnicity). These results were found both in 

healthy individuals at risk for Buruli ulcer (chapter 2), as well as among newly 

diagnosed tuberculosis patients (chapter 3). 

We found that people who perceived Buruli ulcer to have a chronic timeline, 

people who perceived treatment as effective, or people who perceived high 

control over the disease, had a higher probability of delay. These relationships are 

generally known to exist between illness perceptions and health behavior. 

However, our finding that a high perceived control over the disease was related to 

more delay was in contrast with previous studies, showing that higher personal 

control over a disease is generally related to adaptive outcomes. An explanation 

for the reverse relationship found in our study, is that individuals who perceive 
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their condition as controllable, do not feel urged to seek treatment immediately. 

Another explanation is that these individuals are more likely to take charge, and 

decide to seek help using another type of treatment such as alternative treatment 

or self-medication, and therefore delay in presenting at the hospital.  

This last explanation is supported by findings from chapter 3, where we showed 

that the vast majority of newly diagnosed tuberculosis patients seek help by 

taking refuge to alternative types of treatment before presenting at the hospital. 

This was mostly a Patent Medicine Vendor, self-treatment, the herbalist, or the 

mosque. A small proportion of patients (18%) did not choose alternative 

treatments before presenting to the hospital. The most important predictors for 

delay in presenting at the hospital were, being unemployed, and perceiving 

negative emotions about the disease.  

The relationship between delay and unemployment suggests that the patients 

faced inequitable barriers to care, depending on their employment status. This is 

relevant in Nigeria, where the unemployment rate is very high. The relationship 

between negative emotional representations and delay is in line with previous 

studies; negative emotions (e.g. worries about the illness) are known to enhance 

dysfunctional coping mechanisms, such as avoidance or suppressing feelings and 

communication, potentially resulting in a prolonged delay. 

It should be noted that these relationships were found in cross-sectional studies, 

limiting the possibilities for causal implications. Especially for the significant 

relationship between emotional representations and delay in tuberculosis 

patients, it could as well have been that those patients who perceived the most 

negative emotions, did so because they delayed the longest period of time.  

Two studies used a different perspective, which might have led to differences in 

findings. The tuberculosis patients who were recently diagnosed with the disease, 

were asked about perceptions and emotions which appeared at real stake, while 

the healthy people at risk for Buruli ulcer, had to imagine possible future 

perceptions and emotions, because they responded to a hypothetical situation. 

Accurately estimating emotions in a (future) hypothetical situation is known to be 

very difficult. This could have been the reason why negative emotional 

perceptions were related to delay in the tuberculosis patients, but not in the 

people at risk for Buruli ulcer. 
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Overall, it remains difficult to explain how illness perceptions are related to delay. 

Previous studies suggested that illness perceptions may not be related to health 

behaviors uniformly across individuals. Instead, representations may influence 

behavior at an individual level, resulting in inter-individual differences. For 

example, for one person, the negative emotions about tuberculosis may facilitate 

problem focused behavior, leading to an early presentation at a health facility. For 

another person, negative emotions about having tuberculosis may have a 

detrimental effect on problem solving behavior, and may therefore result in 

avoidance and denial of the problem. This could explain why some of the results 

on the relationship between illness perceptions and delay seem counterintuitive. 

Clinical and research implications 

The results of these two cross-sectional studies provide a starting point for future 

studies. According to ‘the increased levels of scientific evidence’, these 

relationships should first be examined in longitudinal studies, or studies using a 

prospective (cohort) design. Delay has many negative consequences, such as a 

worse prognosis, prolonged treatment, and more costs. Moreover, there are 

practical challenges in designing a prospective cohort study in which people with 

illness complaints are followed over time. It therefore seems more efficient and 

appropriate to focus on intervention studies, aimed at using and optimizing 

existing educational health campaigns. 

A discussion on illness and treatment beliefs could be included into these existing 

campaigns, in order to raise awareness and address dysfunctional illness beliefs. 

Such studies could provide new insights for program managers and health care 

providers to develop practical interventions to reduce delay. Another practical 

implication is to improve the collaboration with traditional healers, herbalists, and 

with Patent Medicine Vendors in Nigeria. From the results of chapter 3 on delay in 

tuberculosis, we found that the Patent Medicine Vendor is often the preferred 

treatment by tuberculosis patients in Nigeria. One other possibility could be to 

collaborate with these vendors in educational health campaigns, and focus upon 

and encourage patients to present to official treatment centers in addition to 

other preferred treatments. This would imply that health care providers would 

collaborate with these informal treatment providers, to raise awareness, and 

thereby shorten possible delay. Programs to improve collaboration should be 
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carefully designed and organized with formal health care providers to prevent 

frictions and conflicts. 

Part 2: Pain during the treatment of Buruli ulcer 

In the second part of this thesis, the experience of pain during wound care in 

Buruli ulcer patients was examined from two perspectives: a patients’ perspective 

(chapter 4) and a health professionals’ perspective (chapter 5). Patients were 

interviewed about their pain experience, and health professionals involved in 

treatment for Buruli ulcer were interviewed about; their perceptions on pain, the 

current practice with respect to pain management, and the need for a clinical 

practice guideline for pain management. This is important information, because 

currently, there are no studies reporting on pain during wound care in this patient 

group, and there is no information on pain assessment during treatment of Buruli 

ulcer. 

Pain from a patients’ perspective 

Pain was reported during and after wound care, and was generally in the 

midrange, with large variability between patients. Nearly 30% of patients 

reported high pain scores, while only one patient received pain medication. Pain 

scores declined over time towards very low scores two hours after treatment. 

Higher pain scores during treatment were related to pain during the night and 

pain caused by cleaning the wound. In addition, male patients, and patients who 

reported fear prior to treatment were more likely to report higher pain scores 

during treatment. 

Pain from a professional ’s perspective 

Professionals treating Buruli ulcer patients also observed an increase in pain 

during and after wound care. They were willing to improve pain management, and 

admitted that it would be useful to develop a clinical practice guideline for pain 

management. Professionals mentioned several aspects of current pain 

management, which could potentially increase the success of future guideline 

implementation, notably, the extensive efforts to accurately assess pain, and the 

use of the basic principles of the WHO pain ladder. Furthermore, professionals 

reported to use different strategies to help their patients to cope with pain, such 
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as counseling (providing information, reassurance, showing empathy) and giving 

advice. The discrepancy between professionals and patients about pain relief 

during hospitalization was an important aspect of current pain management that 

could potentially impede the success of a future guideline implementation. 

Patients expected to be free of pain, which was unrealistic according the health 

professionals. Furthermore, difficulties in assessing and treating mild pain were 

mentioned, which could both be related to the suppression of pain expression by 

patients, as well as the Ghanaian culture on the suppression of pain expression. 

Lastly, the minimal and mild prescription of pain medication, the lack of 

availability of pain medication, and the lack of a standardized pain treatment were 

the most important factors that were mentioned. 

Research and clinical implications  

It should be noted that these conclusions are based on only two, small scale, 

cross-sectional studies executed in a selection of Buruli ulcer treatment centers. 

More information is needed, from larger studies, both from a patients’ 

perspective as well as a professionals’ perspective. Previous studies suggested a 

recovered sensation at more advanced stages of the treatment process. This 

suggestion warrants more investigation from clinical studies, using a longitudinal 

design in order to examine the prevalence and intensity of pain over time, by 

taking into account patient-, and disease characteristics, and treatment 

interventions (e.g., antibiotic regimen, surgery, skin graft).  Furthermore, the 

currently minimal and mild prescription of pain medication provides directions for 

future studies, to examine possible pharmacological interventions to reduce pain. 

It was also shown that the wound care procedure was associated with fear, which 

is in line with literature reporting that the anticipation of undergoing painful 

procedures may elevate fear or anxiety in patients, which increases pain [1,2]. 

Generally, a moderate to strong relationship is found between fear and pain [3]. 

Possible future studies are needed in order to disentangle the effect of fear on the 

reported pain scores by patients. In addition, the options for non- 

pharmacological interventions to reduce fear prior to treatment could be 

explored in future research. There is a large variety of non- pharmacological 

interventions available from the treatment of burns, such as providing 

information, educating the family, learning positive self-talk, use distraction, and 
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providing rewards. These interventions could be tested on the effect of reducing 

pain and fear in this specific patient population and context. 

The outcomes of these studies show that the general idea that BU is painless 

seems incorrect for the wound care procedure. This procedural pain deserves 

attention and appropriate intervention. This information could be used to develop 

a clinical practice guideline for pain in Buruli ulcer. A recommended first step [4,5] 

in guideline development is to discuss the findings of the interviews with experts 

in the fields of wound treatment and pain management, as well as with local 

professionals treating Buruli ulcer. Specific issues that could be addressed in this 

discussion are; how to recognize and treat mild pain, how to deal with the 

suppression of pain expression by patients, and how to handle discrepancies in 

expectations about pain relief between patients and professionals. After 

implementing a draft version of the guideline, quality assessment is needed to 

evaluate the quality of implementation. 

Part 3: The psychometric evaluation of the CES-D and the Pearlin 

mastery scale 

In the third part of this thesis, a first step was taken in examining the cross-

cultural validity of two clinical measurement instruments. These were the Center 

for Epidemiologic Studies Depression scale (chapter 6) and the Pearlin mastery 

scale (chapter 7), which were examined on their item and measurement 

functioning using Item Response Theory (IRT). IRT is a method that has several 

advantages over Classical Test theory methods such as Exploratory Factor Analysis 

and reliability analysis (Cronbach’s alpha). For example, IRT provides a more 

accurate estimation of reliability, as well as more detailed information about the 

unidimensionality and internal consistency of a scale. Moreover, reliability can be 

estimated for different values of the latent trait, and additional information such 

as the effectiveness of answering categories, can be provided. 

Item and measurement functioning of the CES-D 

In chapter 6, it has been shown that most items of the CES-D (except for three 

items) were informative in measuring depressive symptoms among healthy 

individuals from Benin and Ghana. In other words, most items were useful in 

distinguishing individuals with severe levels of depressive symptoms from 

individuals with mild levels of depressive symptoms. These results were similar to 
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a healthy Dutch control group, except for one item, that was only informative in 

the control group. The similarities between the Sub-Saharan African group and 

the Dutch group for the majority of the CES-D items was found despite the large 

differences in socio-economic, educational, and cultural background. The results 

of this study suggest that with minor adaptations, this psychological measure, 

developed and used in western countries is appropriate for use in Sub-Saharan 

Africa. 

There is an ongoing discussion on the use of reversed oriented or formulated 

items in clinical scales, since it can lead to several types of bias [6]. In order to 

prevent this, alternative CES-D versions have been proposed in which the 

reversed scored items were removed [7-9]. Our study showed that respondents 

indeed more easily endorsed the positively formulated items of the CES-D than 

the negatively formulated items. This is reflected in the high mean item scores 

(after reversing) compared to the negative items. Consequently, the positively 

formulated items had a relatively great impact on the total depression score. 

However, our results also showed that three out of four positive items were 

informative in measuring depressive symptoms. Thus, simply removing all positive 

items seems too rigorous. 

Item and measurement functioning of the Pearlin mastery scale  

We found that four out of the seven items from the Pearlin mastery scale (items 

1, 2, 3 and 5) were informative in measuring personal control among the 

participants from Benin, Congo, Ghana and Nigeria, while three items (item 4, 6 

and 7) were found to be uninformative. Results were almost similar for the Dutch 

control group, except that item 7 was informative in the Dutch group, but not in 

the African group. 

The four informative items were negatively formulated, and typically measured a 

lack of internal control, while two of the uninformative items were positively 

formulated, and typically measured the presence of internal control. This could 

have been a reason why the four informative items fitted well and were 

informative in describing the latent trait in both the African and the Dutch group. 

A possible reason that the negatively formulated item (item 7) did not fit well with 

the other negatively formulated items in the African group, is that the content of 

the item is more abstract, and refers to bigger life issues than the other negatively 
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formulated items. It could be that this way of framing is less meaningful to the 

respondents in the African group.  

Previous studies emphasized the cross-cultural variability in the salience, 

manifestation, and expression of depressive symptoms [10-12] and personal 

control [13]. In contrast to these findings, our studies suggest a high level of 

agreement in item and scale functioning for both scales, among two culturally 

different groups. This suggests that item and measurement functioning is less 

likely to be influenced by cultural differences than reported previously. It should 

be noted that these conclusions are based on first, small scale studies, and that 

replication and the testing of other aspects of the validity (external validity) and 

reliability (test-retest reliability, floor & ceiling effects, and responsiveness) is 

needed in future studies. 

Research and clinical implications 

We found that both scales can be used in the studied populations, in an adapted 

form. However, gaining more insight into the conceptual equivalence of these 

scales is needed, in order to examine whether all characteristics of the concept 

which are relevant in the specific context, have been included in the instrument. 

In addition, the external validity, i.e., the relationship between the construct and 

other, related constructs, would be an interesting avenue for future research. This 

is especially interesting for the constructs of depression and personal control, 

because previous studies showed a high personal control to be beneficial for 

people’s wellbeing and quality of life. A lack of perceived control is generally 

related to psychological distress, however, this is perceived from an individualistic 

viewpoint. Some studies indicate that among members of collectivistic cultures, 

low internal control is not related to greater psychological distress. Rather, people 

may still consider that they are in control through an active adaptation to the 

environment [13]. An alternative explanation is that the observed cultural 

differences are related to differences in economic circumstances, such as material 

resources and education [14,15]. This could be explained by the use of a wider 

range of daily activities, and consequently, more engagement in activities that 

increase a sense of control by individuals with more material resources and higher 

educational background. On the other hand, in a lower socioeconomic 

environment, people are confronted with more uncontrollable situations and 
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more conflicting relationships, which might lead to a decrease in personal control 

[16]. A suggestion for future research could be to examine the relationship 

between depressive symptoms and personal control in more collectivistic cultures 

such as in sub-Saharan Africa [17], and compare the results to an individualistic 

culture such as the Netherlands 

REFLECTIONS ON THIS RESEARCH PROJECT 

Throughout the design and the data-collection of these studies, several issues 

about methodology, concepts and operationalization emerged, as well as more 

ethical issues. In the section below, we will reflect on the most important issues 

during this research project. 

Conceptual and semantic issues 

For all scales used in this project, the appropriateness of the measures was 

discussed with local medical doctors and interviewers. During this process, some 

misunderstandings of concepts emerged. For example, despite the exclusion 

criteria of ‘not being treated for any kind of disease at the moment’, it appeared 

that many respondents suffered from diseases. Especially renal disease was 

commonly reported, which appeared be a conceptual misunderstanding by the 

respondents (renal disease was confused with lower back problems). 

Furthermore, some questionnaires did not cover the entire concept, for example, 

in the IPQ-R part on causal perceptions, causes such as contaminated water, 

walking in the mud, aquatic worms, poor hygiene and witchcraft appeared to be 

important, and were therefore added to the original IPQ-R.  

The translation of the questionnaires in countries in which the official language is 

French or English, but the mostly used languages are the local languages, was 

important. The English versions of scales were manually translated into French by 

a medical doctor who is expert in BU treatment (G.S.). This translation was 

checked after the pilot study, with the interviewers and the Beninoise medical 

doctors (G.S., Y.B.). We did not use the official French translation of the 

questionnaire, because of some linguistic differences between the official French 

translation and the African French dialect. For example, some expressions were 

too official, e.g. the CES-D item ‘I felt fearful’ is officially translated into ‘Je me suis 

senti(e) craintif(ve)’, however, for Benin, it was translated into ‘j’avais peur’. 
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Questionnaires were orally translated from English or French into the local 

language. During this process, other challenges appeared, for example, that there 

was no appropriate word for ‘stress’ in the Fon language. A description was 

therefore developed together with the interviewers. 

Operationalization in the field setting 

It was decided to use a semi-structured interview instead of a questionnaire 

because of the relatively low literacy rate in our study populations. We worked 

together with interviewers, which were selected in collaboration with the local 

research team, based on their educational background, interview experience, and 

cultural background. It was desired that the interviewers had a background in 

social sciences, and that they lived in the country where the study was conducted 

but not in the exact area where the interviews were held, because we were told 

that respondents can sometimes be more reluctant to share personal information 

with someone from the same village. During an interview training, cultural factors 

were discussed, such as whether it was appropriate to interview in a one-on-one 

setting. 

Furthermore, during one of the pilot interviews (on illness perceptions and delay), 

it appeared to be important to systematically repeat the Likert scale answers 

possibilities after each three to five questions, to remind the respondent about 

possible answering categories. After this pilot study, a discussion was held on the 

use of Likert scales, in which the interviewers appeared convinced that the 

respondents understood the answering possibilities. 

Finally, it was important to conduct the interviews in a quiet and private setting, 

since people were often around, and sometimes interrupted or participated in the 

interview. When interviewing in a village setting, it appeared not to be helpful 

when the research team attracted a lot of attention during the visit, because it led 

to crowdedness and excitement. It was therefore decided not to arrive by car but 

by motorcycle, and not walk around in the village during a visit. 

Psychological scales developed in westernized countries , used in sub-

Saharan Africa  

In all parts of this thesis, the validity of concepts, measured by scales which were 

developed and used in westernized countries, was an important issue. A question 

that we started to answer, and that remains to be further clarified by future 
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studies, is whether concepts such as pain, illness perceptions, depression and 

personal control are experienced in a similar way, and have a similar meaning to 

people in non-western cultures. There is ongoing discussion in the literature 

about the extent to which these concepts are context-dependent; to what extent 

are these concepts embedded in a individuals’ personality; and what is the 

cultural and societal influence on these concepts. Of course, this discussion is 

different for each of the aforementioned concepts; for example, illness 

perceptions are highly influenced by environmental and cultural factors, and 

although this also holds for depression and personal control, the latter two 

concepts are also related to personality. Thus, the impact of cultural factors could 

be addressed in future studies. 

In addition, it would be interesting to examine whether concepts are expressed 

similarly, in culturally different countries. Literature about cultural differences in 

the expression of, e.g., pain and depressive symptoms, describe the suppression 

of pain expression, as well as somatization of depressive symptoms in certain 

cultures. Future studies could build on these studies to gain more insight into 

whether psychological concepts are experienced and expressed similarly. The 

question, whether the instrument captures all relevant characteristics of the 

concept in the specific context, and the relationships between the construct and 

related or unrelated constructs, is an important one. However, this requires the 

validated ‘other’ constructs, which are currently lacking. Therefore, a new area of 

psychological research has to be explored, building conceptual and validation 

research in this area, in order to arrive at meaningful and interpretable outcomes.   

Generalizability of findings 

One of the new aspects of this study was the quantitative approach of 

psychological factors (illness perceptions, depressive symptoms, perceptions of 

control). Previous studies in sub-Saharan African countries often used a 

qualitative design, with focus group discussions or in depth interviews. 

Quantitative research provides the possibilities for group comparisons, testing 

relationships, and - depending how the sample was selected - generalization to 

larger populations. The cultural heterogeneity within and between countries 

where the studies of this thesis were conducted, was repeatedly discussed 

throughout this project. One important discussion point, was whether it was 

acceptable to treat the study groups from Benin, the Democratic republic of 
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Congo, Ghana and Nigeria as one Sub-Saharan African group. Doing so was 

advantageous, because it provided more statistical power to conduct quantitative 

analyses if these groups were combined, as the subgroups were quite small (n 

ranged between 64 and 128 per group), and data collection was quite difficult and 

time consuming. Although it was clear that the cultural distance between 

European countries on the one hand, and Sub-Saharan African countries on the 

other hand, is probably much larger than the cultural distance between two 

countries within sub-Saharan Africa, there is also a lot in which these countries 

differ, e.g. language, religion, ethnicity. For example, only in Nigeria, there are 

over 250 ethnicities. We therefore concluded that it was not valid to draw 

conclusions about the outcome of measures, or relationships between variables, 

for the total Sub-Saharan African group. However, we ignored this heterogeneity 

for one research question, namely, whether clinical instruments which were 

developed and mostly used in westernized countries, would be appropriate to use 

in Sub-Saharan Africa. The reason was that it was less likely to have affected the 

psychometric analyses. For example, the factor structure, or the extent to which 

an item was appropriate for, and informative in describing the latent trait (e.g. 

depression), is less likely to be influenced by country-specific factors, such as 

religion, ethnicity or language (assuming that items were well translated). In 

contrast, mean values and disparity on such a latent trait could have well differed 

per country, due to the heterogeneity in groups.  

Conducting psychological research in Sub-Saharan Africa 

When conducting health psychological research in remote villages in low-income 

countries such as Benin, specific aspects of the local health system should be 

taken into account, because they importantly influence the implications the 

research might have. Benin for example, faces great health challenges, such as the 

lack of trained mental health personnel. There is a lack of information on 

prevalence rates regarding mental health states, and there are insufficient 

resources to treat mental health problems. During the past five years only one 

psychiatrist graduated. No psychologists with at least a year of experience in 

mental health care, and no nurses specialized in mental health care were trained 

[18]. The budget for mental health in Benin is 70 M CFA (€145.000) per year for 

nine million people, which is largely insufficient [18]. It was therefore a dilemma 

whether or not to focus research on psychological factors, considering that basic 
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conditions such as budget and human resources for mental health are not 

available. It could be more efficient to put effort in political decisions, such as the 

expenditures on mental health, instead of, or in addition to, performing research 

on mental health. On the other hand, people’s psychological state has a great 

influence on health behavior, such as self-care, self-management and adherence 

to treatment. This argues in favor of focusing on mental health, despite scarcity of 

resources. This discussion is not new, however, it is important to take such factors 

into account when designing psychological studies in low-income countries such 

as in Sub-Saharan Africa. 
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CONCLUSION  

This thesis provided, first of all, new insights into the role of individual’s illness 

perceptions in explaining delay, both in presenting to the hospital with symptoms 

of Buruli ulcer, as well as with symptoms of tuberculosis. Despite limitations on 

the design and the sample of these studies, the results provide insights for the 

design of intervention studies aimed at reducing delay in these patient 

populations, which is important because delay has many negative consequences, 

such as a worse prognosis, prolonged treatment, and increased costs. 

Furthermore, it was shown, that Buruli ulcer patients experienced pain during the 

treatment of their wounds. Professionals involved in Buruli ulcer treatment 

confirmed this, and were willing to improve and standardize pain assessment and 

treatment. Several aspects in current pain management are important to take into 

account when developing a future guideline for the treatment of pain in this 

patient group. Factors included the current use of the WHO pain ladder, the 

reported discrepancy between professionals and patients about pain relief, and 

the difficulties in assessing and treating mild pain. Also the current minimal and 

mild prescription of pain medication, and the lack of availability of pain 

medication were mentioned. Future research should focus upon possible 

pharmacological and non-pharmacological interventions to reduce pain and fear, 

as well as on guideline development, in order to standardize and improve pain 

treatment in Buruli ulcer. 

Thirdly, this thesis reported on the psychometric qualities of two clinical 

measurement instruments by using IRT, which were the CES-D and the Pearlin 

mastery scale. With minor adaptations, the CES-D, which was developed and 

mostly used in western countries, is appropriate to use in Sub-Saharan Africa, and 

the results were largely comparable to a Dutch control group. The results of the 

psychometric analysis on the Pearlin mastery scale in the Sub Saharan African 

group were different, as three out of the seven items, including the two positively 

formulated items, were not informative in describing the latent trait. Results were 

comparable to a Dutch control group on the two positively formulated items, and 

it was suggested to use the scale as a 4-item version in Sub Saharan Africa, 

measuring a lack of internal control. 
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This thesis provided new insights into psychological factors related to health 

behavior, pain and fear during medical procedures, and conceptual issues related 

the use of psychological measurement instruments in Sub Saharan African study 

groups; insights which are valuable for designing future studies, and evidence-

based clinical practice. 
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SUMMARY 

When people are confronted with symptoms or complaints of a disease, various 

ideas and beliefs start to arise, such as; ‘what does this mean?’, ‘what caused it?’, 

and ‘how long will it last?’ These personal and subjective beliefs are referred to as 

illness perceptions, and are known to be related to the way people respond to the 

illness e.g. ignore the symptoms, seek treatment or not. The first part of this 

dissertation focused on the role of illness perceptions in explaining delay in 

seeking treatment among individuals at risk for Buruli ulcer (chapter 2), as well as 

among tuberculosis patients (chapter 3). Delay is a common and serious problem 

in these patient groups, and one of the main challenges for national programs 

fighting these diseases. We examined the role of illness perceptions in explaining 

delay in Buruli ulcer and tuberculosis, quantitatively, by taking into account the 

factors that have previously shown to be related to delay. 

The second part of this dissertation focused on the treatment for patients 

affected with Mycobacterium ulcerans. These patients are often admitted to the 

hospital or specialized treatment center for a long period of time. Treatment 

includes the dressing changes 2-3 times weekly, daily physiotherapy, and 

antimicrobial treatment. Despite the fact that Buruli ulcer is described in the 

literature as a painless condition, this repetitive procedure is observed to cause 

pain; perhaps not for all, but surely for some of the patients. Since clinical studies 

on the pain experience of Buruli ulcer patients during wound care are currently 

lacking, this was examined from a patient perspective (chapter 4) as well as a 

professionals’ perspective (chapter 5). 

Clinical researchers are well aware that in order to conduct proper research, a 

good-quality measurement instrument is essential, since this is related to valid 

and reliable outcomes and meaningful relationships. On the other hand, a poor 

quality instrument complicates the interpretation of results and comparison of 

results between groups, between individuals, or within individuals at different 

time points. This is especially important when the assessment is performed in less 

frequently studied populations, such as individuals from rural areas in Sub-

Saharan Africa. It could be that cultural factors influence the outcome of 

measurement. Therefore, the third focus of this dissertation was on the 

psychometric properties of the Center for Epidemiologic Studies Depression scale 
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(CES-D) (chapter 6) and the Pearlin Mastery scale (chapter 7) in a Sub-Saharan 

African group. 

Part 1: Delay in seeking help for Buruli ulcer and tuberculosis 

A large group of healthy people at risk for Buruli ulcer from Benin were 

interviewed about their perceptions on Buruli ulcer, and their potential future 

delay behavior (chapter 2). We showed that individuals’ illness perceptions were 

important in explaining delay in presenting to the hospital. We found that people 

who perceived Buruli ulcer to have a chronic timeline, people who perceived 

treatment as effective, or people who perceived high control over the disease, 

had a higher probability of delay. This was found while taking into account 

previously established socio-demographic and patient factors. Explanation for 

these findings could be that people who believe an illness to be chronic are more 

likely to attribute it to causes such as health habits, while people who believe an 

illness to be acute are more likely to see a virus or bacterial agent as the cause. 

Furthermore, the overall difficulty of finding effective treatment is an important 

factor for the late arrival at treatment centers. Thirdly, people who perceive more 

personal control are more likely to take a situation into their own hands, decide to 

seek help in alternative treatment or engage in self-medication and therefore, 

delay in presenting in the hospital.  

In chapter 3, a group of newly diagnosed tuberculosis patients from the Kano 

region in Nigeria was interviewed about the perceptions on their illness, and delay 

in seeking treatment at the appropriate treatment facility. It was shown that 25% 

of the patients delayed less than four weeks, 37% delayed four to 12 weeks and 

38% delayed more than 12 weeks. Patients perceived their tuberculosis to be 

acute, and felt highly in control of their illness and treatment. Patients did not 

fully understand their illness, and associated it with many negative emotions. 

Causes of tuberculosis such as ‘from God’, ‘taking cold drinks’, and ‘air pollution’ 

were often mentioned. The majority of patients used two to three other types of 

treatment before going to the hospital; mostly the Patent Medicine Vendor, self-

treatment, herbalist, or mosque. Patient delay was related to unemployment and 

perceiving negative emotions about the illness. Results of these studies provide 

directions for future prospective, longitudinal studies or intervention studies, as 

well as tools for program managers and health care providers in charge of 
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designing prevention campaigns, aimed at reducing delay in these patient 

populations (see chapter 2 & 3). 

Part 2 Pain in Buruli ulcer 

In chapter 4, we focused on pain during wound care in Buruli patients. It was 

shown that pain experienced by the patients during wound care, was low on 

average, and declined over time after wound care. However, while severe pain 

scores (scores >6) were reported in almost 30% of the patients, only one patient 

received pain medication prior to wound care. Higher pain scores were reported 

by male patients, and by patients who reported fear prior to treatment, pain 

during the night, or pain caused by cleaning of the wound. It can be concluded 

that in contrast to the literature describing Buruli ulcer as a painless condition, 

patients actually experienced pain, for which attention and appropriate 

intervention should be developed. Future studies could explore possibilities for 

pharmacological and non-pharmacological interventions to reduce pain. In 

addition, future studies could be focused on the effect of fear on pain, and 

examine the development of pain throughout the treatment period. 

Secondly, we turned the perspective from the patient towards the health 

professional. In addition, we reviewed a large number of medical records from 

Buruli ulcer patients on the prescription of pain medication (chapter 5). 

Professionals treating patients with Buruli ulcer reported an increase in pain after 

wound care, which goes hand in hand with the experiences of the patients 

described in chapter 4. The professionals mentioned several factors regarding the 

current practice on pain assessment and treatment, which could be important for 

a future guideline development. Professionals were willing and motivated to 

improve pain management, and saw the usefulness of developing a standardized 

clinical practice guideline for pain. Furthermore, in 84% of the reviewed medical 

records, pain medication was prescribed. Simple analgesics were mostly 

prescribed, while weak and strong opioids were rarely prescribed, and a large 

proportion of prescriptions was without an indication. Thus, it is possible that mild 

pain medication is used for severe pain. It is important to discuss and take into 

account these factors when preparing and developing a clinical practice guideline 

for pain management in Buruli ulcer. 
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Part 3: the psychometric evaluation of clinical scales in Sub-Saharan Africa 

After these studies, we also wanted to emphasize the importance of using 

appropriate and psychometrically sound measurement instruments in our study 

groups. First, we focused on the CES-D in a study group from Benin and Ghana 

(chapter 6). It was shown that 17 out of the 20 CES-D items were informative in 

measuring depressive symptoms. Item 7 ‘I felt that everything I did was an effort’, 

item 8 ‘I felt hopeful about the future’, and item 15 ‘people were unfriendly’, 

were less informative in describing the latent trait (depressive symptoms). 

Reasons for the items to be uninformative could be a possible irrelevance of the 

content of the item (item 7), the orientation on the future (item 8), or its referral 

to other constructs such as social competence (item 15). The results in the Sub-

Saharan African group were comparable to a Dutch control group, except for the 

result on item 7. We therefore conclude that, despite large differences in socio-

economic, educational, and cultural background between the Dutch group on the 

one side, and the Beninese and Ghanaian group on the other side, 17 out of the 

20 CES-D items were informative in measuring depressive symptoms in both 

groups. Thus, the CES-D is - with minor adaptations - appropriate to use in Benin 

and Ghana. 

Secondly, the Pearlin mastery scale, measuring a sense of internal personal 

control, was analyzed psychometrically in four Sub-Saharan African groups. 

Chapter 7 showed that a new scale, formed by four out of the seven items of the 

original scale was informative in measuring a lack of internal control in the Sub-

Saharan African study groups. This scale included all negatively formulated items, 

which typically measure a lack of internal control. The rest of the items appeared 

to be uninformative in describing the latent trait. It is remarkable that two of the 

non-informative items; item 4 ‘I can do just about anything I really set my mind 

to’, and item 6 ‘What happens to me in the future mostly depends on me’, were 

positively worded and typically measure the presence of internal personal control. 

These two items were also non-informative in the Dutch group. In addition, the 

negatively formulated item 7 ‘There is little I can do to change many of the 

important things in my life’ was uninformative only in the Sub-Saharan African 

group. A possible explanation for item 7 is that this is a more abstract item, 

referring to a more global issue in life, which might have been less meaningful to 
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the respondents. Concluding, the Pearlin mastery scale may rather be used as a 4-

item version in Sub-Saharan Africa measuring a lack of internal control. 

Overall, this thesis provided new data and novel insights on factors related to; 

delay behavior for Buruli ulcer and tuberculosis; current practice on pain 

treatment Buruli ulcer from a patients’ perspective, a professionals’ perspective 

and from information derived from medical records; and the quality of two 

psychological measurement instruments when they are used among people from 

Sub-Saharan Africa. Future research is encouraged to build on these findings, in 

order to -eventually- arrive at evidenced based clinical practice on psychological 

factors involved in health in this part of the world. 
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SAMENVATTING 

Wanneer mensen geconfronteerd worden met symptomen of klachten, bestaan 

er vaak allerlei ideeën over wat dit zou kunnen betekenen, en wat men zou 

kunnen doen om van de klachten af te komen. Deze ideeën worden ook wel 

ziektepercepties genoemd, en het is bekend dat zij bijdragen aan of, waar en op 

welk moment mensen hulp gaan zoeken voor hun klachten. In het eerste gedeelte 

van dit proefschrift werd ‘delay’ behandeld; dit is de vertraging die zit tussen het 

moment waarop mensen hun symptomen voor het eerst waarnemen, en het 

moment waarop mensen adequate hulp gaan zoeken voor hun klachten. Er werd 

gekeken naar de rol die ziektepercepties hierbij spelen. Dit werd onderzocht 

onder gezonde volwassenen die in risicogebieden wonen voor het krijgen van de 

infectieuze huidaandoening Buruli ulcus uit Benin (hoofdstuk 2), en in een groep 

patiënten die recent gediagnosticeerd was met tuberculose uit Nigeria (hoofdstuk 

3). De onderzoeksvraag was, welke factoren van invloed zijn op het tijdsbestek 

tussen het moment waarop mensen hun symptomen voor het eerst waarnemen, 

en het moment waarop mensen adequate hulp zoeken. Deze vraag werd op een 

kwantitatieve manier benaderd, waarbij er rekening werd gehouden met sociaal-

demografische- en praktische factoren waarvan in eerder onderzoek al werd 

aangetoond dat ze gerelateerd zijn aan delay in vergelijkbare situaties.  

In het tweede gedeelte van dit proefschrift werd de aandacht gericht op de 

behandeling van patiënten die geaffecteerd zijn met Buruli ulcus. Deze patiënten 

worden vaak voor langere tijd opgenomen in een ziekenhuis of een 

gespecialiseerd behandelcentrum. Daar ontvangen zij dagelijks hun 

antibioticakuur, wordt er soms geopereerd, worden de wondverbanden een 

aantal keer per week verwisseld, en gaan patiënten naar de fysiotherapie. Hoewel 

Buruli ulcus in de wetenschappelijke literatuur beschreven wordt als een pijnloze 

aandoening, laten observaties tijdens de verbandwissel zien dat er wel degelijk 

pijn aanwezig is - in ieder geval bij een gedeelte van de patiënten. Aangezien er 

tot op heden geen klinische studies zijn gedaan naar de pijnbeleving van deze 

patiënten, was dit het onderwerp van onze studie. Patiënten werden gedurende 

drie weken gevolgd, tijdens en na de wekelijkse verbandwissel (hoofdstuk 4). 

Naast het perspectief van de patiënt, werden ook hulpverleners geïnterviewd 

over hun ideeën, visie en houding ten aanzien van pijn en pijnbestrijding 

(hoofdstuk 5).  
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In het derde gedeelte van dit proefschrift werden een tweetal vragenlijsten onder 

de loep genomen, die gebruikt worden om psychologische concepten te meten. 

Onderzoekers zijn zich veelal bewust van het belang van kwalitatief goede 

meetinstrumenten, omdat dit leidt tot valide en betrouwbare uitkomsten en 

betekenisvolle relaties tussen variabelen. Wanneer een vragenlijst van slechte 

kwaliteit is, wordt het moeilijker om resultaten te interpreteren en om groepen, 

of individuen, met elkaar te vergelijken. Het beoordelen van de kwaliteit van een 

vragenlijst is met name belangrijk, wanneer deze lijst voor het eerst in een 

bepaalde patiëntgroep wordt gebruikt, bijvoorbeeld bij mensen uit landen als 

Benin, de democratische republiek Congo, Ghana of Nigeria. Aangezien dit in dit 

proefschrift het geval was, richtten we ons op de psychometrische kwaliteit van 

twee veelgebruikte vragenlijsten, namelijk een lijst die symptomen van depressie 

meet; de Center for Epidemiologic Studies Depression scale (hoofdstuk 6), en een 

lijst die een gevoel van persoonlijke controle meet; de Pearlin Mastery scale 

(hoofdstuk 7). 

Deel 1: Vertraging in het zoeken van hulp voor symptomen van Buruli ulcus of 

tuberculose 

In hoofdstuk twee werden meer dan honderd twintig gezonde mensen uit Benin - 

woonachtig in risicogebieden voor het oplopen van Buruli ulcus - geïnterviewd 

over hun ziektepercepties en hun eventuele toekomstige hulpzoek-gedrag, 

wanneer zij symptomen van Buruli ulcus zouden krijgen. Op deze manier werd 

delay geschat. Dit werd onderzocht met behulp van gestandaardiseerde 

vragenlijsten. Het onderzoek liet zien dat ziektepercepties gerelateerd waren het 

tijdstip waarop mensen hulp zouden zoeken. Met name zij die Buruli ulcus als een 

chronische aandoening zagen, de behandeling effectief vonden, en een hoge 

mate van controle ervoeren over hun aandoening en behandeling, hadden een 

grotere kans op delay in het zoeken van adequate hulp. Verklaringen hiervoor 

zouden kunnen zijn dat wanneer men de aandoening als chronisch ziet, dit vaker 

wordt toegeschreven aan gezondheidsgedrag, terwijl acute aandoeningen vaker 

geassocieerd worden met een virus of bacterie. Dit zou het minder urgent kunnen 

hebben gemaakt om hulp te zoeken. Een effectieve behandeling zou kunnen 

betekenen dat alternatieve behandelvormen als effectief worden gezien, en zij die 

een hoge mate van controle ervoeren zouden het heft in eigen hand kunnen 

nemen, en zelfmedicatie of nabije, alternatieve behandelvormen kunnen kiezen. 

De bovengenoemde factoren waren belangrijker dan factoren waarvan in eerder 
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onderzoek al werd aangetoond dat ze een rol spelen bij het zoeken van hulp voor 

vergelijkbare aandoeningen. 

In hoofdstuk drie werden tuberculose patiënten uit de Kano regio in Nigeria 

geïnterviewd over hun ziektepercepties, en de relatie met de daadwerkelijke tijd 

die zij hadden gewacht voordat zij hulp hadden gezocht bij een gespecialiseerd 

behandelcentrum. We vonden dat 25% van de patiënten korter dan 4 weken 

wachtte, terwijl 37% tussen de 4 en 12 weken wachtte, en 38% meer dan 12 

weken wachtte met het zoeken van adequate hulp. De meerderheid van de 

patiënten richtte zich eerst tot twee of drie andere vormen van behandeling, 

voordat ze behandeling zochten bij een gespecialiseerd centrum. Men richtte zich 

met name op de ‘Patent Medicine Vendor’ (een niet-geschoolde medicijnen 

verkoper), thuis behandelen, de kruiden-medicijnman, of de moskee. Een langere 

tijdsperiode tot het zoeken van hulp was geassocieerd met werkeloosheid en het 

ervaren van een hoge mate van negatieve emoties over de ziekte. De informatie 

uit deze twee studies is nuttig voor campagneleiders, die verantwoordelijk zijn 

voor het opzetten van gezondheidscampagnes met als doel, het voorkomen van 

een te lange wachttijd voordat hulp word gezocht. 

Deel 2: Pijn tijdens de behandeling van Buruli ulcus 

De focus van hoofdstuk vier lag op de pijnbeleving van Buruli ulcus patiënten 

tijdens de behandeling van hun wonden. De resultaten lieten zien dat patiënten 

over het algemeen een lage pijnscore rapporteerden, en dat pijn verder afnam 

over de tijd. Echter, een gedeelte van de patiënten (30%) rapporteerde hoge 

pijnscores. Slechts 1 patiënt kreeg pijnmedicatie voorafgaand aan de behandeling. 

Hoge pijnscores werden gevonden in mannelijke patiënten, en patiënten die een 

hoge mate van angst ervoeren voorafgaand aan de behandeling, patiënten die 

pijn ervoeren gedurende de nacht voorafgaand aan de behandeling en patiënten 

bij wie het schoonmaken van de wonden pijn deed. We kunnen concluderen dat, 

in tegenstelling tot dat wat er in de literatuur beschreven wordt, patiënten wel 

degelijk pijn kunnen ervaren; in ieder geval tijdens de wondbehandeling. 

Aandacht en een gepaste interventie is hiervoor nodig. Toekomstige studies 

zouden mogelijkheden hiertoe kunnen exploreren. Daarnaast zouden toekomstige 

studies zich kunnen focussen op angst voorafgaand aan de behandeling, en de 

ontwikkeling van pijn over tijd, gedurende het behandeltraject van Buruli ulcus 

patiënten. 
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Naast het perspectief van de patiënt hebben we ook gekeken naar de manier 

waarop hulpverleners aankeken tegen pijn en pijnbestrijding bij Buruli ulcus. 

Hulpverleners (artsen, verpleegkundigen, gezondheidswerkers en fysio-

therapeuten) noemden een hogere mate van pijn na afloop van de 

wondbehandeling; een bevinding die in overeenstemming is met wat patiënten 

zelf vertelden. Hulpverleners waren bereid om de behandeling van pijn te 

verbeteren, en zagen het nut van een gestandaardiseerd pijnprotocol. Ze 

benoemden ook een aantal belangrijke factoren in de huidige behandeling van 

pijn, die van invloed zouden kunnen zijn op de invoering van een toekomstig 

pijnprotocol. Deze factoren waren onder andere, de moeite die werd gestoken in 

het accuraat vaststellen van de pijnervaring van de patiënt, kennis van de 

basisprincipes van de WHO pijnladder en verschillende strategieën die 

hulpverleners gebruikten om patiënten zo goed mogelijk om te laten gaan met 

pijn. Een regelmatig terugkerend thema tijdens de interviews was dat het moeilijk 

was om pijn accuraat vast te stellen en te behandelen, door de discrepantie in 

verwachtingen over pijnbestrijding tussen de hulpverlener en de patiënt. Van 

patiënten werd gezegd dat ze verwachtten pijnvrij te zijn in het ziekenhuis; een 

verwachting die als onrealistisch werd gezien door de hulpverlener. Daarnaast 

werd er genoemd dat het vaststellen van pijn bij de patiënt bemoeilijkt werd door 

het niet laten zien (onderdrukken) van pijn door patiënten, en de rol die de 

Ghanese cultuur hierin speelt. In de huidige behandeling werd er weinig, en milde 

pijnmedicatie voorgeschreven, en was er regelmatig een gebrek aan pijn-

medicatie. 

Deel 3: De psychometrische evaluatie van klinische meetinstrumenten in Afrika 

Tot slot wilden we de kwaliteit van twee veelgebruikte meetinstrumenten testen, 

waaronder de Center for Epidemiologic Studies Depression scale (hoofdstuk 6). 

Deze schaal meet depressieve symptomen gedurende de afgelopen week, en we 

testten de psychometrische eigenschappen in een groep gezonde volwassenen uit 

Ghana en Benin. We vonden dat 17 van de 20 items informatief waren in het 

meten van depressieve symptomen. Item 7 ‘Ik had het gevoel dat alles wat ik 

deed meer energie kostte dan normaal’, item 8 ‘Ik voelde me hoopvol over de 

toekomst’, en item 15 ‘Anderen waren onvriendelijk’, waren minder informatief in 

het meten van depressieve symptomen in deze groep. Mogelijke redenen 

hiervoor zijn de irrelevantie van de inhoud van het item (item 7), de focus op de 



 

184 

toekomst (item 8) en het refereren aan andere constructen zoals sociale 

competentie (item 15). De resultaten van de groep uit Ghana en Benin waren in 

overeenstemming met de resultaten in een grote controlegroep uit Nederland, 

met uitzondering van item 7. Dit item was namelijk informatief in de groep uit 

Nederland, maar niet in de groep uit Ghana en Benin. Wij concluderen dat 

ondanks de grote verschillen in sociaaleconomische status, opleiding, en culturele 

factoren tussen de Afrikaanse en de Nederlandse groep, de vragenlijst nagenoeg 

hetzelfde functioneerde. 17 van de 20 CES-D items waren namelijk geschikt voor 

het meten van depressieve symptomen in beide groepen. De CES-D zou dus -met 

kleine aanpassingen- gebruikt kunnen worden in Ghana en Benin. 

De resultaten van de psychometrische analyse op de Pearlin mastery scale, die 

was afgenomen in vier Afrikaanse groepen (hoofdstuk 7), laat zien dat vier van de 

zeven items uit de originele schaal informatief waren. Deze items waren allen 

negatief geformuleerd en maten dus een gebrek aan controle. De andere drie 

items waren niet informatief in het beschrijven van de latente trek (persoonlijke 

controle) in deze onderzoeksgroep. Het is opmerkelijk dat onder de niet-

informatieve items, zich de twee positief geformuleerde items bevinden; item 4 

‘ik kan alles bereiken waar ik echt mijn zinnen op zet’, en item 6 ‘wat er in de 

toekomst met mij gebeurt, is afhankelijk van mijzelf’. Deze items meten typisch de 

aanwezigheid van controle. Daarnaast was het negatief geformuleerde item, item 

7 ‘er is weinig dat ik kan doen om belangrijke gebeurtenissen in mijn leven te 

veranderen’, niet informatief in de Afrikaanse groep. Een mogelijke verklaring 

hiervoor is dat dit item refereert aan meer globale, abstractere 

levensgebeurtenissen in vergelijking tot de andere items, en dat deze formulering 

nietszeggender was voor de respondenten dan de andere items. We kunnen 

concluderen dat de Pearlin mastery scale geschikter is als vier-item versie 

wanneer deze gebruikt wordt in Sub-Sahara Afrika, en dat deze vier-item versie 

met name een gebrek aan controle meet. 

Samenvattend kan gesteld worden dat dit proefschrift nieuwe perspectieven 

biedt, ten eerste op factoren die bijdragen aan delay; de tijd tussen 

symptoomherkenning en het zoeken van adequate hulp voor Buruli ulcus en 

tuberculose. Ten tweede werd meer inzicht verkregen de huidige situatie met 

betrekking tot pijn tijdens de behandeling van Buruli ulcus, en factoren die van 

invloed zouden kunnen zijn op de eventuele ontwikkeling van een toekomstig 
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pijnprotocol voor de behandeling van Buruli ulcus. Ten derde werd de 

psychometrische kwaliteit van twee veelgebruikte psychologische 

meetinstrumenten in Afrika in detail onderzocht, en werd er een advies gegeven 

over het gebruik ervan. We hopen dat deze bevindingen bijdragen aan de opbouw 

van een op wetenschappelijke inzichten gebaseerde klinische praktijk, en nieuwe 

openingen biedt voor multidisciplinair, gezondheidspsychologisch onderzoek in dit 

deel van de wereld.  
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