10
11

12
13
14
15
16
17
18

19
20
21
22

23

24

25
26
27
28
29

Original research Articles
PREVALENCE OF ECTOPARASITES OF INMATES IN THE BAMENDA
CENTRAL PRISON, NORTH WEST REGION OF CAMEROON

ABSTRACT:

Background: The purpose of this study was to determine thegheace of ectoparasites of

inmatesin the Bamenda Central Prison, Mezam Division, N&ktest Region of Cameroon.

Method: Three hundred and ninety three (385 males andn@lés) inmates aged 16 to 84
years were physically examined in 14 Cells in thisgm between September 2014 and

February 2015. Inmates age below 17 years old eamined in their Juvenile Cell.

Result: Of the 393 inmates physically examined, 335 (883@4vere positive for one or more
ectoparasites. From the results obtained, lice sdawe highest prevalence of 76.33% while
jiggers were the least with a prevalence of 2.2@at of the 385 males examined, 336
(85.49%) had ectoparasites while amongst femaledy ®&wo were suffering from
ectoparasites. The trend of infestation for theseparasites was relatively high. Multiple
infestations were more common than single infestatiwith the adult inmates more infested

than the younger ones.

Conclusion: These results showed that ectoparasites vagjation to different Prison Cells
and age of the inmates. There should thereforeeld to educate the prison population on
hygienic habits, reduce overcrowding amongst ingjate order to fight effectively against

these diseases in the Prison Community.

Keywords: Prevalence, Ectoparasites, Inmates, Bamenda.

1.0 Background

A parasite is an organism in intimate associatiah another organism called the host
(usually of different species), and which satisfeit metabolic requirements to varying
degrees at the expense of the host [1]. Theseierasside on or within the host in other to
find the environment and nutrients required foiirtbgn growth and production [2]. Parasites

can be classified in many ways, according to tleedycle, position in or on the host or other
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features. Based on position in or on the host, aeehectoparasites which are organisms
which reside temporarily or permanently on the botitheir host, usually attached to the skin
[3]. Ectoparasites are distributed worldwide, mauttrly in the tropical and sub tropical areas
[4]. Around the world, a significant percentage inflividuals (inmates) enter the prison

already infested with ectoparasites which can besmitted from one person to another.
Other people become infested when they visit tiepers and when they come back home,
they can also transmit the infestations to theigieors. Several studies have shown that
ectoparasites infest individuals living in exposadas like prisons especially in developing
countries. The action of these parasites on marceacern the alteration of their health state
and the reduction of their reproductive success affetted individuals show a generalized

bronze pigmentation and hardening of the skin aafigin the case of lice [5, 6].

Scientific studies carried out in the world havewh that prison inmates are mostly infested
with intestinal parasites and other forms of ilkgg, 8, 9, 10]. Other studies according to
[11] have shown that all age and sex groups iropsassuffer from these parasite infestations
and other diseases. Infestations are high amonglgigns who are heavily exposed in low
income countries, in 720 million clinical cases, estimate of 135,000 deaths attribute to
clinical complications annually [12]. It is estinedtthat 3.5 billion people are infested with
these diseases, and that 450 million inmates inwvibedd are ill as a result of these
infestations. Studies carried out by [13] amongstates in Maiduguri, Nigeria revealed that
77 (64.20%) out of 120 inmates are infested evegryThis means that inmates in prisons
are at a very high risk of becoming infested asesane released, others are being detained at
any moment. In Cameroon, similar studies were edraut by [14] in the Dschang Prison,
West region which also showed a very high prevae{d38.54% amongst inmates. The high
prevalence of these parasites in prisons in moseldging countries like Cameroon is
promoted by several factors such as poor hygieesanitation, overcrowding, sharing of
personal belongings and beddings, and lack of gp@ate lodging in prisons.

In response to this problem, the WHO Health in drésProject has introduced the
concept of health in prisons or health-promotinggnrs and this phrase covers prisons in
which the risks to health are reduced to a minim[i®] further listed the essential steps in
setting up health in prisons. These include th# atad the senior management who determine
the prison climate and the creating of strong linksveen prison health care services and the
health services of the local community. These @gdertomponents thus involve people at a

political level, the staff, the prisoners, and fbeal community health system. Thus the
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Ministry of Justice and Penitentiary Services intparship with the Prison Administration are
modernizing and ameliorating the living conditiorsjgienic and sanitation status of the
inmates. This is done by making sure that inmate® Itlean beddings, sanitary bathing, and
above all good prison cells. In order to reduceiiras that lead to contamination, the prison
officials are strongly discouraging inmates fromamsihg personal belongings, combs and
other potentially contaminated items because tliteses serve as vehicles for propagating
infestation. Most of these diseases are preventallé thus high prevalence rates suggest
inadequate preventive measures.

We understand that poor hygiene and sanitation,pmoed management practices are
factors which directly influence the health statfisn individual. It has been established that
in most developed countries, inmates in prisonsuateally malnourished when infested, a
situation contributing to their poor health, andighdecreased immunity. Based on these
findings, we therefore ask if ectoparasites arenmajor contributors to the health challenges
faced by these individuals. We then coined the thgms that the prevalence of these
parasites may be high in inmates of the Bamenddr&ldfrison because they usually harbor
factors that predispose them to common infestatitiris for these reasons that the principal

objective of this study was to identify the ect@sates that infest inmatestinis Prison.

2.0 Methods
2.1 Area of study

This study was carried out between Septer@béd and February 2015 in the Bamenda
Central Prison found in Bamenda | in the Mezam $on, North West Region of Cameroon.
Bamenda | is located between latitud€43\ and 810S, and longitude °95E having a
surface area of 110Kmlt has a total population of 16,000 inhabitarit§][ The climate of
Bamenda is typically tropical with two seasons,dhgseason and the rainy season. The rainy
season begins from about mid March to sometimasithOctober. The dry season begins
from mid October to about mid March. The tempemtur the dry season sometimes go as
high as 38C during the day and as low as’@5at night. In the rainy season, the temperature
is generally milder with an average daily tempemaif about 2%C. The climate is gradually

reducing conferring a high rainfall and a condu@wironment for most ectoparasites.
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 Figure 1. Map of Cameroon showing location of Bamenc

2.2 Type of study

A Prevalence studyascarriedout in the 14Cells of the Bamenda Central Pri. The

inmates were physically examined the presence or absence of ectoparasites in a

Prison Cells inside the Prison

2.3 Ethical clearance
To carry out this research, an ethical clearance @ldained from the National Ethi

Committee ofCameroon, in order to ensure consent confidentiality of the participar
with Registration number 1055.
2.4 Study design

A descriptive study waarried out in which inmatewere physically examinefor the
presence of ectoparasites.
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2.5 Sampling
2.5.1 Sample size

The participants were 393 aged 16-84 years oldrandomly selected from 14 cells.
The sample size was determined through a simptioraized sampling method.

2.6 Distribution of Questionnaires

Questionnairesvere distributed to the delegates of the diffeils. The questionnaires
were taken to the different cells in the eveningbt® filled by the inmates willing to
participate. The questionnaires were then broughk lthe following day and handed to the

researcher.
2.7 Collection of questionnaires

Inmates who filled the questionnaire foramsl with a signed informed consent were

recruited for the study.
2.8 Dermatological profile

Inmates were physically examined llge Principal Investigator together with the
“Clinician”(the Prison Nurse) and the presenceliock, scabies, eczema, jiggers, bedbugs,
ringworm were noted on the questionnaire form. Aifpee diagnosis of lice and bedbugs
infestation was established after catching or mai¢hem on their dresses meanwhile those

who had pubic lice indicated on the questionnaires.

2.9. Statistical analysis

2.9.1. Mode of storage of raw data

Data was first recorded by manuscript in fibven of Tables. The later contain: ages of
inmates, the type of parasite found and its corapdigiscription. Then, the software to enter
numerical data was Excel 2007. Data analysis wasedaout using SPSS version 20 for

Windows. Analysis was carried out in relation ta,s#ge and prison cells.
2.9.2 Statistical methodology

Both descriptive and inferential statistical progex were used. Tables and graphs

were used in displaying results. The Chi-squaf® test of independence used to test the
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hypothesis of whether parasitic diseases infesatamindependent cells in which thes

inmates were detained and in relation to their agjas level of significance w% test.

3.0 Results
3.1 Prevalence of ectoparasites in the study at

Three hundred and ninety three inm were physically examined by the Prison Nt
and the Principal Investigator for the presencealmence ¢ ectoparasitesslhree hundre:
andthirty five of them were infeted with ectparasites with an overall prevalence 0.24%.
The following seven types oéctgarasites were identified during the study withirtl
respective prevalences; Lidg6.33%), scabies (20.86%), skin rashes(20.35%dibuogs
(18.32%), eczema (8.39%), ringworm (7.12%) jiggers {Tunga penetrans) (2.29%). The
chart below showthe prevalence of the differ ectoparasites encounterashongs inmates.

Scabies
(20.86%0)

Ringworm
(7.12%)
ggers
.29%
Rashes
(20.35%)

76.33%

Figure 2: Prevalence of different ectoparas identified in the Inmates

3.2 Sexrelated prevalence of the different types of ectopasites encountered during the

study
In this study, not all males were infestedth ectoparasites meanwhionly two

females were infested with ectoparas. Some inmates hard more than one infestationse\
other inmates were not infested at all. Table bwedhows the prevalences of the differ

parasite types with respectgex



Table 1: Sex-related prevalence of the differertypes of ectoparasites encountered
during the study

MALES FEMALES
Type of Parasite Number Number P (%) Number Number P (%)
Examined Infested Examined Infested
Lice 385 300 77.9 8 0 0
Scabies 385 81 21.0 8 1 7.14
Rashes 385 79 20.5 8 0 0
Bedbugs 385 72 18.7 1 714
Eczema 385 33 8.5 8 0 0
0 0
Ringworm 385 28 7.3 8
Jiggers 385 9 2.3 8 0 0
0 0
More than 385 176 45.7 8
one infection
385 48 12.5 8 6 75

No Infestation
155

156  3.3.Influence of age on prevalence of ectoparasites émmates

157 The effect of age on prevalence of ectoparasitebl€T2) shows that the most infested
158  were those whose ages fall between 20-29 yearssththe adults with a prevalence of 41.6%
159 followed by those between the ages 30-39 yearslédst infested were those whose ages fall
160 between 10-19 that is, the Juveniles, with a peswad of 4.4%. The table below shows the

161  prevalence of infested inmates followitige various age groups.
162
163
164
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Table 2: Influence of age on prevalence of ectopasdes on Inmates

Age Range (Years) Number Infested Prevalence (%)
10-19 15 4.4
20-29 141 41.6
30-39 89 26.2
40-49 40 11.8
50-59 34 10.0
60" 20 5.9

3.4 Frequency of association of single, double amdultiple ectoparasite infestations

Two types of multiple associations (senghd double infestations) were identified. Of
the 335 inmates infested with ectoparasites, 17d mmanoparasitism, which was more
frequent (43.76%) than double (25.66%) and tridl8.714%) parasitic infestations. Table 3
shows the combinations of different ectoparasisisogiations. In monoparasitic infestation,
lice were the most prevalent (38.42%), followedeglbugs (3.56%) while scabies had a very
low prevalence (1.78%). In double associatjeeveral types of combinations were realized:
the most prevalent was lice + skin infestations41%), followed by lice + bedbugs (5.85%),
lice + scabies (5.59%) and the lowest was scabipggers (0.25%). In triple associations,
three types of combinations were realized: the mostalent being lice + scabies + other skin
infestations (6.11%), followed by lice + scabiebedbugs (2.03%) and the lowest was lice +

scabies + jiggers (0.5%).



187  Table 3: Prevalence and types of association of gie, double and multiple ecto-parasite

188 infestations of inmates.

Type of Parasitism Number (%) Infested

Monoparasitism 171 #3h)

Biparasitisme 1@5.66%)

Multiple Parasitism 54 (13.74%)

Total 335 (85.24%)
Lice 151 (38.42%)
Bedbugs (356%)
Scabies 7 (1.78%)

Lice/Skin infestations 49 (12.475%)

189  Lice/bedbugs 23 (5.95%
190 Lice + scabies 22 (549
191  Bedbugsl/jiggers 2 (0.5%)
192  Scabies/Skin infestations 2 (0.5%)

193  LiceljiggersScabieddedbug 1 (0.25%)

194  Licel/scabies/other infestations 24 (6.11%),
195 Lice + scabies + bedbugs 8 (2.03%)
196 Lice/bedbugs/Skin infestations 7 (1.78%)
197  Lice/scabiesl/jiggers 2 (0.5%)
198  Scabies/bedbugs/other infests 1 (0.25%)
199 Lice/scabies/bedbugs/other infests 9 (2.29%)
200 Lice/scabies/bedbugs/jiggers 3 (0.76%)



201 3.5 Prevalence of ectoparasites with respect to Ban Cells

202 The Cell with the highest prevalence of ectopagaswas Cell B while the Female

203  Wing and WC had very low prevalences (Table 4).

204 Table 4: Prevalence of ectoparasites with respeab Prison Cells

Name of Cell Ectoparasites  Prevalence (%)
A ward 75 19.08
B ward 80 20.35
C ward 38 9.67
D ward 23 5.85
E ward 36 9.16
F ward 30 7.63
Female wing 2 0.51
G ward 9 2.29
H1 15 3.81
H2 13 3.31
Infirmary 2 0.51
Juveniles 5 1.27
Special Cell 5 1.27
wcC 2 0.51
TOTAL 335 85.24

205
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3.6 Factors responsible for Disease causation amongsinhates

The high prevalence of ectoparasites in prisompsamoted by several factors such as
poor hygiene and sanitation, overcrowding, sharbfg personal belongings, lack of
appropriate lodging and medical facilities suchtaifets, beddings and portable water in
prisons. The factors are examined in the tablevbelih their respective prevalences.
Table 5: Epidemiological Report from the survey
Characteristics Response Total Prevalence (%)

(n=393%) (n=393%)

ENVIRONMENTAL HYGIENE AND SANITATION IN THE PRISON

Type of toilets Water/Bucket toilet 384 97.71
Pit 9 2.29
Use of toilets Always 313 79.64
Sometimes 78 19.84
Never 2 0.5
Cleaning of toilets Always 393 100
Cleaning of cells Always 393 100
Regular supply of Yes 269 68.45
water No 124 31.55
PERSONAL HABITS OF THE INMATES
Change of beddings Always 291 74.04
Never 102 25.95
Exchange of dresses No 358 38.12
or combs Yes 35 8.90
Self bathing Always 393 100
Ironing of dresses Yes 61 15.52
No 332 81.93

11
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4.0 DISCUSSION
Based on the physical examination, seven diffetgpes of ectoparasites were

identified. The presence of these ectoparasites beaylue to the environment of these
inmates, their personal hygiene and certain be(iédfe bathing everyday leads to fever or
increases vulnerability to infection) contribute@agly to the high level of infestation noticed
in this prison community. This study showed thabparasites were present in inmates from
all the fourteen cells of the prison in the studgaapresenting an infestation rate of 85.24%.
The following seven ectoparasites were identifiedhis present work with their respective
prevalences; lice 76.33%, scabies 20.86%, skinemag®.36%, bedbugs 18.32%, eczema
8.39%, ringworm 7.12% and lastly jiggerSufiga penetrans) with 2.29%. The overall
prevalence recorded is slightly lower than 88.54%oreded in Dschang Cameroon by [14].
This prevalence is higher than 59.80@torded in Nigeria by [17]The high prevalence of
these ectoparasites recorded in this present sésgecially in male inmates could be
associated to a good number of factors; Poor paldomgiene of the inmates (most of them
don’t bath often nor wash their beddings and defszjuently). Absence of a pressing iron
for dresses and beddings after washing. Lack gbgrre@entilation and sunlight in the cells
also provide appropriate conditions for growth amdiltiplication of ectoparasites. The
numerous cracks and crevices on the walls of thls peovide sufficient hiding places for
some of the ectoparasites like bed bugs. The oésseaf beds (overcrowding) in the prison
cells favors cross-infestations especially in algenmune-compromised persons [18, 19].

In this study, not all males were inéeswith ectoparasites whereas only two females
were infested with ectoparasites. The prevalencectparasites recorded in females might
be because the female’s single cell was relatietdgner, less crowded and less congested
than those of the males. In the male cells, thems wloseness of beds with two inmates
occupying a 1cm bed. Some male cells were too cedwdth 100 inmates occupying a very
small cell. The high prevalence of lice, scabi&s) sashes and bedbugs was as a result of the
unhygienic conditions of the inmatg0, 21]. This could be because most of the inmstieg
for several weeks without changing neither thedtteés nor their beddings. The presence of
these ectoparasites on the inmates’s body mayteadgular scratching of the body as a
result of itching. This can cause bleeding and $ones secondary infection. This makes the
individual inattentive, may lead to anemia and stinmes death. Eczema and ringworm
recorded a low prevalence in this study. This laevplence could be because most of the
examined inmates were not actually suffering frowese two parasites but could be suffering

from other diseasesAmongst the male inmates, a relatively very lowvptence was

12
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recorded for pubic lice. The low prevalence mightdssociated with the fact that, in contrast
to other ectoparasites encountered which need otaseact of dresses or body for
transmission, pubic lice requires inmate conta2i.[h addition, the prohibition of intimate
contact among inmates resulted to the low prevalelucumented for pubic licélead lice
were still present even though all the male inméated very low hair. Body lice were also
present and were the most prevalent of all theidieatified. The fleas species recorded in this
study were jiggersTunga penetrans) with a very low prevalenceHowever, this species is
endemic in Sub-Saharan African countries; [23]. Tdve prevalence of these fleas registered
was probably because the inmates Cells have ceddlters, hence difficult contact.
Furthermore, a significant difference (P<0.05) iavalence of lice (76.3%), scabies (20.8%),
skin rashes (20.3%), bedbugs (18.3%), eczema (8.4#@) ringworm (7.12%) was noted
between the different prison cells, with cells ARo having a slightly higher prevalence of
lice than the other cells. This is probably duevercrowding in these cells as compared to
the other cells in the prisoifi23] indicated that high prevalence and intensitynééstation
was due to close physical contact between indiv&du@hus, overcrowding amongst the
inmates provides the microclimate for easy transiomisand survival of lice species and other
skin infestations from the infested to the unirddsnmates.

Generally, it was noted that the prevalence ofe¢hparasites was 85.24%he
climatic conditions of Bamenda described as humagital climate as compared to that of
the Menoua Division in the West region [24] is Higbuitable for survival and transmission
of these parasites. This explains why lice wereenmevalent than other infestations. In the
study area, Cell B recorded a very high prevaleicecto-parasites, followed by Cells A, E,
F, C and Cell D while the other Cells recorded Mery prevalences. Observations from the
study area reported that ecto-parasites were grasafl the 14 Cells. In certain cases, the
prevalence of ecto-parasites of infested and ustieeindividuals could have slightly been
the same, suggesting that even though not infesidd the infestations in question, the
uninfested inmates had other infestations [25228, It was equally observed from this study
that most of the inmates had single infestation withoaerall prevalence 043.76%. 101
(25.66%)persons had double infestations while 54 (13.74ét3qns had multiple parasitism.
Mixed infestations either by two or more parasitems also been reported by other

investigators [28, 29].

13
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During the study, it was noted that there was aiiggnt difference (P<0.05) between
infestations with parasite and different prisorixe€lhis can be attributed to overcrowding in
some cells than in others. Out of the 393 inmatke were examined during the study, 54
inmates were found free of infestation. Furthermarajority of the inmates refused to
participate in the exercise due to ignorance aribstultural beliefs of fear to give detall

information of themselves to an unknown person.

This work revealed that the general prevalencectd-parasites was relatively very
high in the inmates. The seven types of ecto-p@ssiecorded in this study are of public
importance because their intensity on affected temaould be high, leading to general

morbidity, persistent irritation, reduced feedinglaveight loss, and sometimes death.
Conclusion

The present investigation was designestudy the prevalence ectoparasites of inmates
in the Bamenda Central Prison (Mezam Division)isltvorth noting that the prevalence of
ectoparasites was relatively very high. This presewvestigation showed that lice had the
highest prevalence, followed by bedbugs and ldstlyiggers. The prevalence of some skin
diseases decreased from scabies, skin rasheséma&and then to ringworm. Ectoparasitic
infestations varied between the various age grolips.age infectivity varied within the ages
and prison cells with high rates in adult male’di€and very low rates in the single female
Cell. This is due to overcrowding in the male céfian in the female cell which increases
their risk of infestation. The result underscored the importance of properiemgg and
sanitation, reduce overcrowding by providing innsatéth good numerous beds as this will
reduce the infestation rate and the transmissidhesfe ectoparasites.
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378

379

380

381 SAMPLE OF THE QUESTIONNAIRES

382  All information given will be kept confidential.

383  Please fill the blank spaces and mark an X in thedorresponding to your answer.

384 GENERAL INFORATION Date.../.../ 20.......
385 1-Name of Respondent: ..ot e e e Seridl N.......
386 2-Age[ ] Sel ] Tribe:i.....ocoooiiiiiiin, Language.:............Religion:.........

387  B-NAME OF CollL. ..o e e e e e e e e

388  4-How many of you are in one cell? -

389  5-Have you heard about any ectoparasites before? e No[]

390  6- Which parasites do you know? Name them --——-------------- -

391  7- How many times does the Doctor visit you or oihenates per week? -
392 PERNAL HYGIENE

393 1-How many times do you change your beddings pettinfo-----------------=--=-m-emnmeun
394 2-How many times do you clean your cell per week?------------=----------

395 3-Do you exchange dresses or combs with other gsflatYeq | N]

396  4-How many times do you bathe? a) Per day-------------- b) Per week-----------------

397 5-How often do you wash your dresses? -------——---------------

398  6-Are they usually ironed before use? Ye{ ] No ]

399  7-If no, why? - -
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400 PHYSICAL EXAMINATION

401  1-Presence of lice a) Head I} b) Body lice [] c) Pubic lic[]
402  2-Do you have scabies? Ye{] No []

403  3-Do you have jiggers? Yed ] No [

404  4-Do you have bedbugs? Ye{ | No []

405 5 -Doyou have rashes? Ye[] No []

406 6 -Do you have eczema? Y{] No []

407 7 -Do you have ringworm? Ye[ No [

408

409

410
411

412
413
414

415
416
417

418



