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Ohjective: To anesn the prevalence and risk factors of smear positive pulinoy tuberculosis
among Gondar town prisoners, North West Ethiopia. Methods: A cross sectional study was
condusted from Fabroary to July, 2008 in Gondar Prison. Prisoners with cough duration of
mote than two weekos were involved in the study by piving thice sputum swaples and filling the
questionnaires prepared for risk factor asacssment. Acid fast staining technique was employed
ta detect the pressnce of the Myeobacterizon euberculoain becilli in the spubum samples. Data
was analyzed uming SPSS versionl3 computer eoftware and presented in table. {Zfi—aquare test
was used to assess rasociations and & P-value less than 0.05 was taken as significant. Fesulis;
A total of 584 prisoners, 349 male and 35 famales, with 2 mean age of 333 years wers involved
in the study. The prevalence of smear positive pulmonary tubereulosin among those soners
with cough duration of more than two weeks waa 8.59%. Only the length of imprisonment had
a aignificant asseciation (¥ *= 1882, P-value<0.0001) with the prevalsncs of lubercnloais.
Conclosions: This study indicated that tuberculosis among prisonets with couph duration
of more than two weeka in Gondar prisen is very high. Therefore Periodic screening of the
prisoners and acreening of nenwly introduced prisoners should he practicad so as te minimize
the burden of tuberculoais in priscnem.

1. Introduction

Agia (39%) and Africa 25%). Agia and Africa aceount for 55%
and 32% of cases globally, respactively. The sub—Scharan
African countries have the highest rates, with an average

Tuberculosis {TB) is the leading caunse of death from
itfectious diseases that affects mpinly adults. Arcund two
third of TB cases are estimated i¢ occur among people
aged 15-5901, In 2010, there were an estimated 8.8 million
incident cases of TB (range, 8.5 million—9.2 millien)
globally, equivalent to 128 cases per 10¢ 000 population.
Moat of the estimated number of cases in 2010 occurred in
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rate of about 300 per 100 GOD populations. Of the 8.8 million
incident cases in 2010, 1.0 million—1.2 million {12%—14%)
were among people living with human immunodeficiency
virug (HIV), with a best estimate of 1.1 million (13%). The
proportion of TR cases co—infected with HIV is highest in
couniries in the African Region; overall, the African Region
accounted for 82% of TB cases among people living with
HIVIL 2L

Ethiopia ranked 7th among the high burden countries and
oth among the multi drug resistance tuberculosis priority
countries in 2010011, It ia one of the top three in Africa,
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with regard to & number of TB patients, According to the
foderal ministry of health hospitel statistics data, pulmonary
tuberculoeis was the third leading cause of hoepital
admission {7.8%), and the firat leading cause of in—patient
deaths {10.1%) in 2001031

Prisoncrs are often housed in overcrowded facilities with
inadequate ventilation, hygiene and sanitation, Food that is
provided can be unappealing and nutritionally inadecquate,
Healih services may be weak or absent. lllegal behavior
such aa the use of alcohol, drugs or sexual activities (without
consent) may continue unchecked. Such conditions are
tipe for the outhreak of epidemic discases, including TB
and HIV, Hence, prisons have often been cited as possible
teservoirs of TR,

The scourge of TB in prisons remains a pemsistent problem;
rates among inmatea remain much higher from 5 to up to
50 timea than those of national averages across hoth the
developed and the developing worldis).

Prigoners do not represent o cross section of society; a
high proportion is poorly educated and aociceconomically
disadvantaged. They therefore bring with them into prison
an increased risk of ill health, including a high risk of
tuberculosia infection and disease. Prisen life is not

conducive to good health. Overcrowding and prolonged

expoaure throngh lang prison sentences (even for seemingly
minor offences) promote tuberculosis. Olegal drug use,
although forbidden, is common, and injecting equipment is
used in primitive and unhygienic conditions. Sex between
men, voluntary or forced, cccurs, and use of condoms is
rare. The HIV epidemic further complicates sontral of
tubereulosis in prisong, Prison conditions, tuberculosis,
and HIV transmission are thus interconnectedis?]. Only few
studies have reported on the prevalence of tuberculosis
among prisoners in Africa from Nigeria, Cameroon, Malawi,
Zambia and Ethiopial7-12]. ‘The aim of this study was to asseas
the prevalence of amear pasitive pulmonary tuberculosis in
Gendar town prisons, North Weat Ethiopia,

2. Materials and methods

2.1. Study design

This cross sectional study was conducted from Februaey
to July 2008 in Gondar prison, North West Ethiopia. Gondar
is one of the Zomnal cities in Amhara regional state located
746 km away from Addis Ababa, the capital of Ethiopia.
The Gondar prison locally called “Bata prison” was built
in 1930 and still facilities were not well organized and cells
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were not well ventilated, During the study period there were
about 1 624 prisvners in two blocks, ons for males and one
for females. On average the number of individuals per cell
was sround 200 during the study period. In the prison there
is a clinic that follows the health status of the prisoners and
refers cases like tuberculosis to Gondar University Heapital
for confirmation and initiation of trestment. Onee cascs are
confirmed and treatment is initistad it is the responsibility
of the clinic to follow the improvements.

2.2. Sampling technique

A total of 334 prisoners were actively sclected to participate
in the study. Fitst all prisoners were collectively questioned
for the presence of cough then those prieoners with cough
were individually interviewed about the duration of cough.
Prisoners who had cough history of more than two weeks
were included in the study.

2.3. Data collection and analysis

2.3.1. Sociodemographic dale and risk factor assessmeni

A stmuctured questionnaire was used to collect necessary
information from the prisoners. The questionnaire inchided
age, sex, previous living area hefore imprigonment,
adueational level, history of contact with tuberculosis patient
and duration of cough.

2.3.2. Sputum collection

Study participants gave three sputum samples, spot—
morning—apot, for acid fast staining, Sputum gamples
were collected in clean, dry tightly caped containers.
Mucopurulent and purulent samples were only used
for investigation of acid fast bacilli. The samples were
immediately taken to GGondar University Laboratory for
analyais.

2.3.3. Acid fast stoining and microscopic exominotion

The staining process was done as described by
Cheeabrough, 200613 To assure the quality of microscopy
at regular intervals, and always when a new batch of stain
ia started, two sputum smears of known high and low AFB
positivity were stained with the routine smears to check that
the carbel fuchsin, staining method, and the microscopical
examination of smears were satisfactory(13). The smears were
obaerved by two lahoratory techniciana. and dDiscordant
results were firmed by an experienced laboratery
technologist and the result given by this individual waa
taken as a final result.
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2.4, Dza analysis

The collected daia was eniered and analyzed using SPSS
version 13 computer acft ware and mean and percentages
werte: used to summarize the results. Results were presented
in tables. The Chi—aquare test was utilized to assess
significant differences in the prevalence of tuberculosia
amonyg prisoners based on the sociodemographic variables.
A difference wae taken as significant at a P-value less than
0.05.

2.5. Ethical consideraiion

The study was sthically cleared and approved by the ethical
review committee of depariment of Medical laboratery
technology, University of ondar. Study participants who
were able to read and write gave informed consent to
participate in the study while thase who were illiterate gave
informed congent, Prisoners who were found positive for acid
foet bacilli wers treated based on the directly cbsetved short
cowrse treatment guideline.

I'able 1

3. Resylt

3.1. Sociodemographic characieristics of the participants

In this cross sectional study 349 male and 35 female, a
total of 384, prisoners were invalved. The mean age of the
priscners was of 33.3 years and most of them (42.4%) being
in the age range from 18-27 yenrs. 88.8% of the prisoners
siayed in the prison for a maximum of five years. More than
half (50.41%) of the prisoners were imprisoned from rural
arcas and Christianity was the religion of majority (87.5%) of
the prisoners. Around 48.8% of the prisoners were illiterate
while 27,08% had attended primary school. Majority (80.9%)
of the prisoners had history of contact with tuberculosis
patients before imprisonment and drinking unhoiled milk
from unscreened cow was alao the history of about 54.4% of
the priscmers (Table 1).

3.2, Results of sputum microscopy

The prevalence of smear positive tuberculosis among
the total prisoners was 2.03% (33/1624) and the prevalence

Sociodemographic variables and their azsociation with the prevalence of tuberculosis in Gondar prizon.

Variables

AFB rezult i * (P-value)

Positive (%)

Negative (96) Total (%)

Age 18-27 12 (3.12)
28-37 11 (2.86)
38-47 6(1.56)
48-57 3(0.78)
>58 1 (0.26)
Religion Chrizstians 29 (7.55)
Muslims 4 (1.04)
Sex Male 30(7.81)
Female 3(0.7T8)
Residence Urban 15(3.9)
Rural 18 (4.68)
Stay in prison =5 years 22 (3.72)
6-Y9 years 2 (0.52)
—=10 years 0 (2.34)
Educational level Miterate 16 (4.16)
Read and write 5(1.3)
Primary school 9 (2.34)
Secondary school 3(0.78)
Previous contact with Th patient Yes 21 (5.46)
No 12(3.12)

151 (39.32) 163 (42.44) 3.422 (0.490)
72 (18.75) 83(21.61)

66 (17.18) 72 (18.75)
37 (9.63) 40 (10.41)
23 [6.51) 26 (6.77)

307 (79.94) 336 (87.3) 0.003 (0.950)
44 (11.45) 48 (12.5)

319 (B3.07) 349 {9().88) 0.000 (0.996)

32 (8.33) 35(9.11)
137 (35.67) 152 (39.58) 0.520 (0.470)
214 (55.72) 232 (60.41)
319 (83.07) 141 (88.8) 18.820 (0.000)
9 (2.34) 11 (2.86)
23 (5.98) 32 (8.33)
170 (44.27) 186 (48.43)
53 (13.8) 58 (15.1) 0.003 (0.999)
95 (24.73) 104 (27.08)
33 (8.59) 36 (9.375)
190 (49.47) 211 (54.94) 1.100 (0.295)

161 (41.92) 173 {45.05)
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among those with cough duration of mare than twe wecks
wos 8.5%9% (33/384). From those who gave sputum samples,
5.73% (22/384) and 2.86% (11/384) were positive from three
sputum samples and from two samplea respectively. Among
the positives 7.8% (30/384) were males and 0.78% (3/384)
were females with no significance association between sex
and tuberculosis prevalence, The positivity rate within
the sex group was 3.59% and 8.57% in males and females
respectively. Relatively high positivity mies, 36.36% (12/43),
54.54% (18/33) and 48.48% {16/33) were ohserved in the age
group of 18-27, in those who lived in rural arcas hefore
impriscnment and among illiterate prisoners respectively.
Amgng those priseners whose sputum samples were positive
for acid faat bacilli 63.63% (21/33) had hiatory previous
contact with tuberculosis patient before their imprisonment.
Among the total positives £6.86% (22/33) the prisoners stayed
in the prison for 2 maximum of 5 years (Table 1).

3.3, Risk fuctor assessment

Almost all, except one, the risk factors assessed did
not show a statiatically significant association with the
prevalence of tuberculosis among prisoners. The period
of imprisonment was the only risk factor that showed a
gignificant association with the prevalence of tuberculosis
among prisoners. With a Chi-squore value of 18.82 and a
P—value of less than 0.000 | period of impriscnment had
a significant association with smear positive pulmonary
tuberculosis among prisoners.

4, Discussion

The result of the eurrent study indicated that tuberculosis
Gondar prisen is very high with a prevalence of 2.03%
among the total prisoners and $.59% among prisonera with
cough duration of more than two weeks. These high rates
are sxpected to be attributable to, in large port, the high
concentration of risk factors for tuberculosis in incoming
prisoners, including HIV infection, a hisiory of intravenous
drug use, low socioeconomic atatus, malnutritien,
homelessness, and inahility o accesa community—baged
health care. Additional risk factors, such as poor ventilation
and overcrowding, promots tansmission of tuberculoais in
prisonsil4l

The result of this study is much higher than the resulis
teported from Malawi from 18 prisons¥l which reported a
prevalence of 0.7%. The difference may be attributed to the
methads employed in the selection of study participants; the
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Malawian study recruited prisoners with cough history of one
week and above which muy cause decreased case detsction
and increased pample size, but our siudies includes only
Brazil alas showed a low prevalence (4.5%) as compared
to our study which may still be attributed to the selection
criteria of patients because the Brazilian study inclided only
prisoners with cough duration of greater than three weeks
which made the sample size very small that results low
prevalencell5l,

On the contrary, our study showed a lower prevalence
as compared to a study from Zambia which reported a
prevalence of 15.6% among prisoners whe gave sputum
sampleal1t], This difference may bs explained by the
difference in criteria used for selection of study participanis
and the type of diagnostic tool employed. In addition
to culture the fluorescence microscopy was used in the
Zambian study, which all will increase the possibility of
cage detection and hence the increase the prevalence, A
relatively closer report was found from Camercon (10.6%)
[¥l. Similarly a study from prisons of Eastern Ethiopia by,
Abebe et al 2011, indicated a similar prevalence (8.5%) to our
studyil1l. In addition a recent report from our study area has
also reported a relatively closer prevalence (10.4%)121,

In Sub Sgharan Africa, the aversge TB incidence
and prevalence rates are 363/100 000 and 4757100 000
respectively. Tuberculosis in prisons encompasses not
ooly TB in priscners, but tuberculosis in prison staff
that ultimately interact directly with their families and
community when they leave worki1sl. In Ethiopia the
incidence and prevalence rates were estimated 353/100 000
and $33/100 000 respectively in 20040171, In line with this high
incidence and prevalence the result we found is an alarming
one which requires an urgent action since the prevalence
may be higher than this.

The current resnlt revealed that year of imprisenment
has & gignificant asgociation (3 ’= 18.82, P<0.000 1) with
prevelence of tuberculosin those who were imprisoned
for a maximum of 5 years being the more affected. This
may be possible hecanse new cases of tuberculosia
positive prisoners are being introduced to the prison. This
gituation on the other hand may contribute to the increased
prevalence of tuberculosis in the general population as those
prisoners relensed may trunsmit the infection.

The results of this study indicate the importance of initial
screening of newly introduced prisoners to the priscns. More
over periadic acreening is alse important to minimize the
burden of tuberculosis,

Deapite the importance of this study in indicating the
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statug of twberculosis in the prison of Gendar, it has also
limitations. I the sample size used was increased and
additional diagnostic tools like chest X-ray and culture
were used the prevalence may be higher than what we have
already reported, but due to financial and logistic issues
these were not poasible. Moreover with the ever increasing
TB-HIV co—infection it could have been important if the
situation was investigated in the current study. Over all
with these limitations this study has demonstrated that
tuberculosis is atill a major problem to the prison population.
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