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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 were to determine potential predictors for pre-hospital delay with Leventhal’s
commonsense model of iliness representations, 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 were 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
mjuries 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
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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,
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Author Summary

Delay in seeking treatment for Buruli ulcer (BU) is a major
challenge in current BU control. Research to date shows
that several factors relate 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. This study
focused upon the relationship between lliness perceptions
and pre-hospital delay by using the lliness Perceptions
Model of Moss-Morris et al in a sample of healthy
community members living in 3 endemic areas for Buruli
ulcer in Benin. We found that a chronic timeline
perspective on Buruli ulcer and a higher perceived
effectiveness of the treatment were independently asso-
ciated with pre-hospital delay. The available dominant
treatment modality in endemic areas (surgery or antibiot-
ics) did not influence pre-hospital delay, a finding contrary
to the previous suggestion that a fear of surgery would be
related to delay in presenting to the hospital. This study
has identified several individual characteristics which can
form the basis of future interventions.

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 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],
Céte d’Ivoire [18], Ghana [19,20] and the Democratic Republic
of the 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 commonsense model of illness (CSM) 1s 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
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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 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 differ-
ences 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 [24], 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 into 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 of this group while we are especially
mnterested 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
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Level 2: Villages

Available standard treatment:
surgery/antibiotics

Level 1: Individuals

psychological (lliness

perceptions):

Knowledge: about symptoms, Identity
clinical manifestation Timeline
Cause
: Consequences
Cultural: Stigma Cure/control

Pre-hospital delay

Emotional representations

Practical:

Socio-demographic

characteristics

Financial barriers

Transportation barriers

Figure 1. Model with level 1 and 2 factors potentially related to pre-hospital delay.

doi:10.1371/journal.pntd.0002014.g001

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 Pobe¢. 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
(villages of Tandji, Ahomadegbe) to 16 (villaged of 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 were assigned to interview approx-
imately 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
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possible biases in interviewing. To ensure reliability between the
mnterviewers, 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 1% 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.

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
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Lalo Pobe

F Random selection of most endemic villages * E—

8 villages
Sagon
Agonkon
Dasso

Houdja

Holly
Monzoungoudo
Ahogo

Ouokon

Random selection of participants

4 villages 4 villages
Adoukandji Azowlisse
Ahomadegbe Adjohoun
Gnamontou Assrossa
Tandji Affame

*_

proportionate to village population size

64 participants

Figure 2. A multistage sampling procedure.
doi:10.1371/journal.pntd.0002014.g002

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

3. Plaque

Van der Werfet.al
(1999), figure 3¢

1. Healthy skin
2. Nodule

34 participants 34 participants

expert opinion (TW; YS); respondents who indicated to present at
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 Ques-
tionnaire (IPQ-R) (Figure S2), described by Moss-Morris [24] was

5. Small ulcer
6. Large ulcer

Cutoff point

Figure 3. Skin pictures (WHO) shown to respondents to estimate pre-hospital delay. ® 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].

doi:10.1371/journal.pntd.0002014.g003
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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 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 con-
firmed; 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, respectively perceived effectiveness of treat-
ment, personal control, influence on course and helplessness. A
multigroup method (MGM) analysis [28] on items 12 to 23
confirmed this classification (manuscript in preparation).

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
Jor 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
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
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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, as well as 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 emo-
tional 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,
Pobe) 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=172) were classified to be ‘non-delayers’. There were no
regional differences (y° degrees of freedom (dfj=1)=2.65, p= -26)

or differences between the antibiotics and the surgery group (x
(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. x (df=1)=195 p=.16
and ¥° (df=2)=1.95 p=.38).

Relationship between potential predictors and pre-
hospital delay

Table 2 presents inter-correlations between explanatory vari-
ables, 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 X° (df=5)=47.64, p<.001;
(Hosmer & Lemeshow test X (@f=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
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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 R° = .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 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. 1 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/
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Table 1. Sample characteristics.
Total Group 1: Antibiotics Group 2: Surgery
Lalo Pobe 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(23) 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 (344) 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(3.7)
doi:10.1371/journal.pntd.0002014.t001

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.

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 a/ [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
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Table 2. Inter-correlations between explanatory variables, and pre-hospital delay.
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. lliness coherence 29** A7 —.33**  —14 -
6. Perceived effectiveness 32%* 27%* —-.20* -6 .41** -
of treatment
7. Personal control A4xx 51 —-21*  —.06 .46** ATF* -
8. Influence on course 12 15 .04 1 .06 -.15 .06 -
9. Helplessness .06 .01 .04 .02 .08 .07 12 —.06 -
10. Emotional representations ~ —.23**  —.45%¢  29%* 120 —40%F —33% —41% —24% —02 -
11. Perceived effect of .08 .03 —-.19* -0 .13 29%% 11 —-.03 —-.03 —.08 =
alternative treatment
12. Perceived effect of —.05 14 14 25%*% —.08 -.17 .01 .16 —-.06 —.04 — A4 -
treatment at a health
care center
13. Accurate causes 14 37 Al 30%* .04 .10 Al —.09 =12 .02 —=.09 .19* -
14. Chance as cause —-.25 A5 17 A3 —.34**  —26** —53*  —10 —.22%  37** -.07 —-.08 —.09 -
15. Behavior as cause .00 —.55** 15 A7 —.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 size® - L M S M L L S S M M S S M S S
**, significant at 0.01,
*, significant at 0.05,
“Cohen’s measure of effect size for mean difference on ‘pre hospital delay’: S=small (.2), M=medium (.5), L=large (.8).
doi:10.1371/journal.pntd.0002014.t002

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 and Alves on
illness perceptions in healthy individuals [26]. They report a

Table 3. Logistic regression analysis (enter method) on pre-
hospital delay.

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

Timeline acute-chronic .68 (32) 438 .04 1.04 1.96 3.69
Personal control 74 (35) 459 .03 1.07 2.10 414
Effectiveness of 71(39) 338 .07 .95 2.04 4.38
treatment
Constant —4.60 20.78 .00 .01

(1.01)

doi:10.1371/journal.pntd.0002014.t003

PLOS Neglected Tropical Diseases | www.plosntds.org

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) [31], who describe the
length and complexity of patients treatment choices as result of
their determined search for effective treatment. Some patients in
their study experienced financial and professional loss and social
1solation due to their search for effective treatment. They conclude

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

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

doi:10.1371/journal.pntd.0002014.t004
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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 e
al (2002), and Brienza et al (2002) [6,32].

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 e 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 i3 limited, since the
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 corre-
lated 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 (person-
al control and effectiveness of treatment) and cure/control and
consequences were also similar to previous psychometric studies
[34]. There were also discrepancies which could 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

instrument was
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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 using 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 (» = 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].

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-section 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
mstead 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.

Supporting Information

Figure S1 What is already known and what this paper
adds.
(DOCX)

Figure S2 TPQ-R reworded for healthy individuals.
(DOCX)
Acknowledgments

We thank all study participants from the villages around Lalo, Zagnanado
and Pobe involved in the study, and the participants from Allada for their
involvement in the pilot study. We thank the staff team of the PLLUB in

January 2013 | Volume 7 | Issue 1 | 2014



Cotonou for their collaboration, and all members from the treatment
centers in Lalo, Zagnanado, Pobe and Allada who were involved in data
collection.

Author Contributions

Conceived and designed the experiments: AVR TSVDW DCA GES YTB
YS FA CA MA. Performed the experiments: DCA GES YTB FA CA MA.

References

1.

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 04/26 2: €108.

. Raghunathan PL, Whitney EA, Asamoa K, Stienstra Y, Taylor TH Jr, et al.

(2005) Risk factors for Buruli ulcer disease (Mycobacterium ulcerans Infection):
results from a case-control study in Ghana. Clin Infect Dis May 15 40: 1445
1453.

. Jacobsen KH, Padgett JJ (2010) Risk factors for Mycobacterium ulcerans

infection. Int J Infect Dis Aug 14: ¢677-81.

. Debacker M, Portaels F, Aguiar J, Steunou C, Zinsou C, et al. (2006) Risk

factors for Buruli ulcer, Benin. Emerg Infect Dis Sep 12: 1325-1331.

Sopoh GE, Johnson RC, Chauty A, Dossou AD, Aguiar J, et al. (2007) Buruli
ulcer surveillance, Benin, 2003-2005. Emerg Infect Dis Sep 13: 1374-1376.
Stienstra Y, van der Graaf WT, Asamoa K, van der Werf T'S (2002) Beliefs and
attitudes toward Buruli ulcer in Ghana. Am ] Trop Med Hyg Aug 67: 207-213.

. 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 Feb 20 375: 664-672.

. Global Buruli Ulcer Initiative Communicable Diseases World Health Organi-

zation (2004) Provisional guidance on the role of specific antibiotics in the
management of Mycobacterium uleerans disease (Buruli ulcer). Available: http://
www.who.int/buruli/information/antibiotics/en/index.html#. Accessed 2011

Oct 10.

. Johnson RC, Makoutode M, Hougnihin R, Guedenon A, Ifebe D, et al. (2004)

Traditional treatment for Buruli ulcer in Benin. Med Trop (Mars) 64: 145-150.

. Mulder AA, Boerma RP, Barogui Y, Zinsou C, Johnson RC, et al. (2008)

Healthcare secking behaviour for Buruli ulcer in Benin: a model to capture
therapy choice of patients and healthy community members. Trans R Soc Trop

Med Hyg Sep 102: 912-920.

. Auyjoulat I, Johnson C, Zinsou C, Guedenon A, Portaels F (2003) Psychosocial

aspects of health seeking behaviours of patients with Buruli ulcer in southern
Benin. Trop Med Int Health Aug 8: 750-759.

. Ackumey MM, Gyapong M, Pappoe M, Weiss MG (2011) Help-seeking for pre-

ulcer and ulcer conditions of Mycobacterium ulcerans disease (Buruli ulcer) in
Ghana. Am J Trop Med Hyg Dec 85: 1106-1113.

. Renzaho AM, Woods PV, Ackumey MM, Harvey SK, Kotin J (2007)

Community-based study on knowledge, attitude and practice on the mode of
transmission, prevention and treatment of the Buruli ulcer in Ga West District,
Ghana. Trop Med Int Health Mar 12: 445-458.

. Khraim FM, Carey MG (2009) Predictors of pre-hospital delay among patients

with acute myocardial infarction. Patient Educ Couns 5 75: 155-161.

. Grietens KP, Boock AU, Peeters H, Hausmann-Muela S, Toomer E, et al.

(2008) “It is me who endures but my family that suffers”: social isolation as a
consequence of the household cost burden of Buruli ulcer free of charge hospital
treatment. PLoS Negl Trop Dis 2: e321.

. Kibadi K, Boelaert M, Kayinua M, Minuku JB, Muyembe-Tamfum JJ, et al.

(2009) Therapeutic itineraries of patients with ulcerated forms of Mycobacte-
rium ulcerans (Buruli ulcer) disease in a rural health zone in the Democratic
Republic of Congo. Trop Med Int Health Sep 14: 1110-1116.

. Johnson RC, Sopoh GE, Barogui Y, Dossou A, Fourn L, et al. (2008)

Surveillance system for Buruli ulcer in Benin: results after four years. Sante Jan—
Mar 18: 9-13.

. Kanga JM, Kacou ED, Yao JK, Kassi K, Kouame K, et al. (2007) Impact of

Buruli ulcer secondary prevention program in an endemic area in Cote d’Ivoire.

Bull Soc Pathol Exot Oct 100: 277-281.

. Agbenorku P, Agbenorku M, Amankwa A, Tuuli L, Saunderson P (2011)

Factors enhancing the control of Buruli ulcer in the Bomfa communities, Ghana.
Trans R Soc Trop Med Hyg Aug 105: 459-465.

PLOS Neglected Tropical Diseases | www.plosntds.org

lliness Perceptions and Delay in Buruli Ulcer

Analyzed the data: RES AVR MA YS TSVDW. Contributed reagents/
materials/analysis tools: RES AVR. Wrote the paper: MA AVR TSVDW
DCA RES GES YTB YS FA CA. Final approval of the manuscript to be
published: AVR TSVDW DCA RES GES YTB YS FA CA.

20.

21.

26.

27.

28.

29.

30.

31.

32.

33.

34.

36.

37.

38.

39.

Ackumey MM, Kwakye-Maclean C, Ampadu EO, de Savigny D, Weiss MG
(2011) Health services for Buruli ulcer control: lessons from a field study in
Ghana. PLoS Negl Trop Dis Jun 5: ¢1187.

Phanzu DM, Suykerbuyk P, Imposo DB, Lukanu PN, Minuku JB, et al. (2011)
Effect of a control project on clinical profiles and outcomes in buruli ulcer: a
before/after study in Bas-Congo, Democratic Republic of Congo. PLoS Negl
Trop Dis Dec 5: €1402.

. Obrist B, Tteba N, Lengeler C, Makemba A, Mshana C, et al. (2007) Access to

health care in contexts of livelihood insecurity: a framework for analysis and
action. PLoS Med Oct 4: 1584-1588.

. Anderson JG, Bartkus DE (1973) Choice of medical care: a behavioral model of

health and illness behavior. ] Health Soc Behav Dec 14: 348-362.

. Moss-Morris R, Weinman J, Petrie K, Horne R, Cameron L, et al. (2002) The

Revised Illness Perception Questionnaire (IPQ-R). Psychol Health 17: 1.

. Woith WM, Larson JL (2008) Delay in secking treatment and adherence to

tuberculosis medications in Russia: A survey of patients from two clinics.
Int J Nurs Stud 8 45: 1163-1174.

Figueiras MJ, Alves NC (2007) Lay perceptions of serious illnesses: An adapted
version of the Revised Illness Perception Questionnaire (IPQ-R) for healthy
people. Psychol Health FEB 22: 143-158.

Vinck P, Pham PN (2010) Association of exposure to violence and potential
traumatic events with self-reported physical and mental health status in the
Central African Republic. JAMA Aug 4 304: 544-552.

Stuive I, Kiers HAL, Timmerman ME, ten Berge JMF (2008) The Empirical
Verification of an Assignment of Items to Subtests: The Oblique Multiple Group
Method Versus the Confirmatory Common Factor Method. Educational and
Psychological Measurement March 21.

Snijders TAB, Bosker R]J (1999) Multilevel analysis: an introduction to basic and
advanced multilevel modeling. London etc.: Sage.

Munro SA, Lewin SA, Smith HJ, Engel ME, Fretheim A, et al. (2007) Patient
adherence to tuberculosis treatment: a systematic review of qualitative research.
PLoS Med Jul 24 4: e238.

Peeters Grietens K, Toomer E, Um Boock A, Hausmann-Muecla S, Peeters H,
et al. (2012) What role do traditional beliefs play in treatment seeking and delay
for Buruli ulcer disease?—insights from a mixed methods study in Cameroon.
PLoS One 7: e36954.

Brienza RS, Stein MD, Fagan MJ (2002) Delay in obtaining conventional
healthcare by female internal medicine patients who use herbal therapies.
J Womens Health Gender-Based Med JAN-FEB 11: 79-87.

Abubakari AR, Jones MC, Lauder W, Kirk A, Devendra D, et al. (2011)
Psychometric properties of the Revised Illness Perception Questionnaire: Factor
structure and reliability among African-origin populations with type 2 diabetes.
Int J Nurs Stud Dec 3.

Hagger MS, Orbell S (2003) A Meta-Analytic Review of the Common-Sense
Model of Illness Representations. Psychol Health 01/01; 2011709 18: 141-184.

. Janis IB, Nock MK (2008) Behavioral forecasts do not improve the prediction of

future behavior: a prospective study of self-injury. J Clin Psychol Oct 64: 1164—
1174.

Duval TS, Silvia PJ (2002) Self-awareness, probability of improvement, and the
self-serving bias. J Pers Soc Psychol Jan 82: 49-61.

Dubayova T, van Dijk JP, Nagyova I, Rosenberger J, Havlikova E, et al. (2010)
The impact of the intensity of fear on patient’s delay regarding health care
seeking behavior: a systematic review. Int J Public Health Oct 55: 459-468.
Scherbaum CA, Ferreter JM (2009) Estimating Statistical Power and Required
Sample Sizes for Organizational Research Using Multilevel Modeling.
Organizational Research Methods April 01 12: 347-367.

van der Werf TS, van der Graaf WT, Tappero JW, Asiedu K (1999)
Mycobacterium ulcerans infection. Lancet Sep 18 354: 1013-1018.

January 2013 | Volume 7 | Issue 1 | e2014



