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Abstract— Background: Peoples living in crowded situations like refugee camps and prisons are highly vulnerable to 
louse-born typhus infection. The information on the prevalence of louse-borne typhus among prisoners in Ethiopia is 
limited. Hence, the aim of this study was to determine the prevalence of typhus among prisoners at the Kality Prison, 
Addis Ababa, Ethiopia. Methods: A five-year retrospective study was conducted from February to March 2014. A total 
of 6104 typhus fever suspected prisoners tested for typhus at the Kality Prison Hospital from 2008 to 2012 were in-
cluded. Data on the seroprevalence of typhus were abstracted from Kality Prison Laboratory. Data were entered and 
analyzed using SPSS 20 statistical software. Descriptive statistics and Chi-square were computed. In all cases p-values 
less than 0.05 was taken as statistically significant. Results: The overall prevalence of typhus fever infection was 
26.3%. The prevalence of typhus fever infection was found to be higher among prisoners within the age group of 41-
50 years (36.9%) and also among male patients (27.3%). The prevalence of typhus fever infection was higher by the 
year 2009 (40.7%) and overall in the five-year period the summer (31.8%) and fall (30%) seasons showed higher se-
roprevalence of typhus. Conclusions: The prevalence of typhus fever infection at Kality prison was high.  This high 
prevalence could be a possible risk for epidemic typhus fever infection within the prison and for the nearby popula-
tion.  Therefore, targeted public health intervention could be important in this high-risk population.  
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BACKGROUND

Typhus is a bacterial disease caused by the genus Rick-

ettsia. Epidemic typhus is a louse-borne disease caused 

by Rickettsia prowazekii and endemic typhus caused by 

Rickettsia typhi is transmitted by fleas (Gunther, 1935; 

Weissmann, 2005). Epidemic typhus transmitted to 

humans through the body louse primarily occurs in 

areas of over population and people with lower so-

cioeconomic condition (Fournier et al., 2002) which 

favors infestation of the vectors (Azad, 1998). Fever, 

nausea, muscle pain, and headaches are among the 

symptoms of epidemic typhus disease. The occurrence 

of pink rash on the extremities followed on the sto-

mach and buttocks after few days of infection are also 

observed (Renesto et al., 2005). 

Epidemic typhus can cause death in up to 40% of un-

treated cases and frequently occurs in areas where poverty, 

lack of hygiene, and cold weather favor the proliferation of 

lice. The prevalence of louse-born typhus fever infection 

highly depends on the socio-economic level of a society 

(Fang et al., 2002). Furthermore, louse-borne epidemic ty-

phus continues to strike tens to hundreds of thousands of 

persons who live in sub-Saharan Africa with civil war, fa-

mine, and poor-hygienic conditions (Parola, 2006). 
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Typhus fever disease has been well-known several 

centuries ago. However, it remains as a major public 

health problem among peoples living in poor-hygiene 

conditions which might result due to war, social dis-

ruptions, poverty, or gaps in public health manage-

ment. Poor-hygiene conditions favor a higher preva-

lence of body lice, which are the main vectors for this 

disease. Outbreaks of epidemic typhus have occurre-

din jails and refugee camps in developing countries 

(Badiaga and Brouqui, 2012). Therefore, survey of 

louse-borne diseases in areas where there are over-

crowded populations could possibly help to design 

and implement specific strategies and set public health 

priorities. Prisons are expected to have poor-hygienic 

conditions that facilitate vector born disease such as 

typhus fever. Therefore, this study was aimed to assess 

the prevalence of typhus fever at the Kality Prison, 

Addis Ababa, Ethiopia. 

  

 

METHODS 

The study was conducted at the Kality Prison which is 

located in the southern parts of Addis Ababa, Ethi-

opia. It is the biggest prison in Ethiopia and hosts for 

about 4000 prisoners. The prison has a clinic and a 

hospital. The clinic gives service only for prisoners 

whereas the hospital serves both staffs and high risky 

prisoners. A retrospective study was conducted from 

February to March 2014 to assess a five years preva-

lence of typhus fever among prisoners. At the Kality 

Prison clinic and hospital all typhus fever suspected 

prisoners are tested for typhus. Weil-Felix serological 

test was used to diagnose typhus fever infection. A 

total of 6104 typhus fever suspected prisoners tested 

for typhus at the Kality Prison clinic and hospital from 

2008 to 2012 were included for the study. Data on the 

seroprevalence of typhus andsocio-demographic pa-

rameters, age, sex and seasons, were abstracted from 

Kality Prison Laboratory records.  

The ethical clearance of the study was obtained from 

the ethical review committee of the School of Biomed-

ical and Laboratory Sciences, University of Gondar, 

Ethiopia. Official written permission letter was ob-

tained from the higher management of the Kality Pris-

on. Confidentiality of the result was secured and the 

name of the client registered in the hospital was coded 

and blinded during data collection and analysis. 

Data entry and analysis was done using SPSS version-

20 software. A descriptive analysis was used to deter-

mine socio-demographic characteristics and sero-

prevalence of typhus. The differences in proportions 

were tested by the chi-square test. Significance levels 

were chosen at 0.05 level with a two-tailed test. 

 

 

RESULTS 

A total of 6104 prisoners were examined for sero-

positivity of syphilis between 2008 and 2012. The ma-

jority of prison patients 5248 (86%) were males. The 

mean age of the study subjects were 38.83 (SD ± 11.75) 

years and the highest proportion 1891 (31%) of the 

prisoners were within the age of 31-40 years (Table 1). 

 

Table 1. Socio-demographic characteristics of typhus fever sus-
pected prisoners at Kality prison from September 2008 to Feb-
ruary 2012. 

 
Variables  N %

Sex Female 856 14

Male 5248 86

Age group 19-20 28 0.5

21-30 1699 27.8

31-40 1891 31

41-50 1328 21.8

51-60 759 12.4

≥61 399 6.5

 

Out of 6104 typhus fever suspected prisoners, 1603 

(26.3%) were positive (reactive) for typhus fever. The 

prevalence of typhus fever among male and female 

cases were 1431/5248 (27.3%) and 172/856 (20.1%) re-

spectively. The higher proportion of typhus fever posi-

tive cases 1603 (89.3%) were among male prisoners 

compared with female prisoners (10.7%). The upper 

most prevalence of typhus fever infection was ob-

served in the age group of 41-50 years which was 490 

out of 1328 clients (36.9%) (Table 2). However, the dif-

ferences in the prevalence of typhus fever among dif-

ferent age and sex groups were not statistically signifi-

cant. The number of patients suspected of acute febrile 

illness was different from year to year. Year based data 

showed 967, 2099, 1552, 805, 681 patients’ demonstrat-

ed sign and symptoms for acute febrile illness in the 

years 2008, 2009, 2010, 2011 and 2012, respectively. The 

prevalence of typhus fever among prisoners was 

30.4%, 31.1% 19.9% 21.7% and 25.3% in the consecu-

tive five years (Table 3). Moreover, chi-square (χ2) test 
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statistical analysis showed that typhus fever infection 

was significantly associated with season (p<0.001). 

The numbers of prisoners tested for typhus fever were 

1756, 1399, 1390 and 1619 during the fall, spring, 

summer and winter seasons respectively. The preva-

lence of typhus fever was 27.4%, 22.4%, 21.5% and 

31.4% during the fall, spring, summer and winter sea-

sons respectively. In this study higher prevalence of 

typhus fever was observed during the winter season 

(Table 3).  

Table 2. The prevalence of typhus fever infection among suspected patients at Kality prison. 

 

Variables typhus fever Total 

  Reactive, n (%) Non-reactive, n (%) n(%) 

Sex Female 172 (20.1) 684 (79.9) 856 (14) 

 Male 1431(27.3) 3817(72.7) 5248 (86) 

Age 19-20 2 (7.1) 26 (92.6) 28 (0.5) 

 21-30 273 (16.1) 1426(83.9) 1699 (27.8) 

 31-40 546 (28.9) 1345(71.1) 1891 (31) 

 41-50 490(36.9) 838(63.1) 1328 (21.8) 

 51-60 201(26.5) 558(73.5) 759 (12.4) 

 ≥61 91(22.8) 308(77.2) 399 (6.5) 

 

 

Table 3. The seroprevalence of typhus feverin differentseasons of the five years. 

 

Year Weil-Felix  

result 

Season Total

n (%) Fall 

n (%) 

Spring

n (%) 

Summer

n (%) 

Winter 

n (%) 

2008 Reactive  101(82.8) 104 (47.5) 71 (24.9) 18 (36.7) 294 (30.4) 

 Non-reactive  21 (16.2) 215 (52.5) 214 (75.1) 31 (63.3) 673 (69.6) 

 Total tested 122 219 285 49 967 

2009 Reactive  223 (36.8) 96 (16.7) 60 (16.7) 274 (46.6) 653 (31.1) 

 Non-reactive  355 (63.2) 478 (83.3) 299 (83.3) 314 (53.4) 1446 (68.9) 

 Total tested 578 574 359 588 2099 

2010 Reactive  63 (15.9) 80 (24.5) 106 (21.1) 60 (18.4) 309 (19.9) 

 Non-reactive  334 (84.1) 247 (75.5) 396 (78.9) 266 (81.6) 1243 (80.1) 

 Total tested 397 327 502 326 1552 

2011 Reactive  44 (19.1) 34 (28.6) 62 (34.3) 35 (16.4) 175 (21.7) 

 Non-reactive  186 (80.9) 85 (71.4) 181 (66.7) 178 (85.6) 630 (78.3) 

 Total tested 230 119 243 213 805 

2012 Reactive  50 (36.5) 0 (0.0) 1 (50) 122 (27.5) 172 (25.3) 

 Non-reactive  187 (63.5) 0 (0.0) 1 (50) 321 (72.5) 509 (74.7) 

 Total tested  137 0 2 443 681 

Total Reactive  481 (27.4) 314 (22.4) 299(21.5) 509(31.4) 1603 (26.3) 

 Non-reactive  1275 (76.6) 1025 (77.6) 1091 (78.5) 1110 (68.6) 4501 (73.3) 

 Total Tested  1756 1399 1390 1619 6104
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DISCUSSION 

Epidemic typhus is one of the highly prevalent diseas-

es in developing countries. Epidemic typhus is consi-

dered primarily a disease of war, and has made a sig-

nificant contribution to human history (Raoult et al., 

2006). It is still prevalent in areas where poor socioe-

conomic conditions and a high prevalence of louse 

infestations exist. The recent circulation or distribution 

of epidemic typhus is indefinite but since the 1990s, 

foci of epidemic typhushave been described in Africa, 

including Algeria (Mokrani et al., 2004) and central 

eastern African countries such as Ethiopia, Zaire, 

Rwanda and Burundi (Perine et al., 1992), in moun-

tainous regions of South America (including Peru), in 

mountainous or highland regions of North America, 

in the Himalayan regions in Asia, and in Russia 

(Tarasevich et al., 1998). An autochthonous case of ep-

idemic typhus has been recently reported in France 

(Badiaga and Brouqui, 2012).  

Typhus fever was once called "goal fever" or "ship fev-

er;" because it was common in prisons and on ships 

that had been at sea a long time.  The reason is that 

lice that hold typhus fever causing organism are wide-

spread in large aggregations of persons who do not 

clean or change clothes with any regularity and are 

forced by conditions to live in close accommodations. 

These are also the conditions that refugees and pris-

oners are likely to find themselves. The lice adhere to 

the ridge of clothes, in chains, on the edge, or on any 

other space that provides them a hiding place. They 

shift from one person to another at a haphazard man-

ner. Simple acts, such as unintentional brushing 

against, provisional lend of clothing, or simple close-

ness especially at night can lead to a migration from 

one person to another. Lice will make a mass migra-

tion from a person when death overtakes their host 

and the rapidly cooling body forces them to find a 

more hospitable environment (David, 2014). Parasitic 

body lice can serve as a vehicle for transmission of 

typhus in the community. Since the persistence of the 

vector enabled the spread of Rickettsia from human 

carriers back to the louse population, the disease is 

mostly prevalent in peoples living in poverty and 

overcrowded conditions. Prisons are among the well-

known living areas that expose peoples to different 

types of vector born and other communicable diseas-

es. Since Rickettsia survives in insects prisoners are 

expected with high exposure for infection by these 

bacterial agents. The incarcerated time of the prisoners 

may also have significant relationship for the disease. 

There could be also other factors such as the hygienic 

environments, the number of prisoners in a unit of 

prison, the availability of insecticides, and the general 

health of each prisoner. 

In the current study the overall prevalence of epidem-

ic typhus was 26.3%. In a study conducted in a Jail in 

Burundi, among 9 patients who were tested for Rick-

ettsia, all patients exhibited antibodies specific for R. 

prowazekii (Raoult et al., 1998). The prevalence of ty-

phus fever infection in Kality prison was by far higher 

than a community based study report from Sierra. In 

that study, Didier et al reported 16.7% typhus fever 

infection prevalence in four villages of Peruvian Sierra 

communities (Raoult et al., 1999). There are also re-

ports that showed as high as 18.8% and as low as 2% 

prevalence of typhus fever infection in Mexico and 

Algeria respectively (Kamarasu et al., 2007; Raoult, 

1997). The occurrence of epidemic typhus in circums-

tances where people are interned under poor hygienic 

conditions should be regarded as a marker for the 

general social situations. If these indicators are ig-

nored, the consequences could be disastrous. In Bu-

rundi, small outbreaks among inmates in prison pre-

ceded a nationwide epidemic that afflicted over 45,000 

people (Raoult et al., 1998).  

The prevalence of typhus fever infection was higher 

among male patients in the present study. Similar 

study conducted in Jimma, South west Ethiopia, re-

vealed typhus fever preponderance among male pa-

tients (Mekasha and Tesfahun, 2004). In the current 

study, epidemic typhus was more prevalent among 

patients within the age group 41 to 50 years.  Howev-

er, different studies reported that a wide range of age 

groups (2 to 58 years) were found infected by Rickettsia 

prowazekii. Some reports showed that all age groups 

are at risk for Rickettsia infections but patients over 60 

years of age have the highest risk of death (Eremeeva, 

2012).  

In the current study the prevalence of epidemic ty-

phus was 30.4% by the year 2008 but a comparatively 

higher prevalence (31.4%) was observed by the year 

2009 in the same prison. A decrease in the prevalence 

of typhus fever infection (19.9%) was also observed by 

the year 2010. During the other two consecutive years 

(2011 and 2012), there was a slight decrease in the pre-

valence of typhus fever infection (21.7% and 25.3% 

respectively) in Kality prison. The decreased preva-

lence of epidemic typhus might be due to improve-

ment of preventive and control mechanisms of the 

disease. Epidemic typhus was first considered a dis-
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ease restricted to the human being, with human to 

human transmission occurring via the human body 

louse (Pediculushumaniscorporis). The possibility of re-

current infection in humans (referred to as Brill-

Zinsser disease) suggested that man may act as a re-

servoir for the bacteria and explained the maintenance 

of the disease between epidemics (Raoult and Mau-

rin). However, R. prowazekii has been recently isolated 

from flying squirrels (Glaucomysvolans) in North 

America (Bozeman et al., 1975), and the disease (re-

ferred as indigenous epidemic typhus) may be ac-

quired from flying squirrel-parasitizing arthropods. It 

has also been found in Amblyomma ticks in Ethiopia 

and Mexico (Parola et al., 2005). Therefore, traditional 

preventive methods such as the application of insecti-

cide and delousing should be supported with addi-

tional and new methods that possibly prevent the 

transmission of Rickettsia from other sources.  

Another important finding in this study was that a 

higher prevalence of typhus fever found during the 

fall and winter seasons.  This might be due to cold 

climatic condition of the seasons which favors the 

transmission of Rickettsia prowazekii. Most cases of epi-

demic typhus occur during the cold months, when 

heavy clothing and poor sanitary conditions allow 

infestation by body lice. There are reports that docu-

mented highest infection rate in May as compared to 

July, August, and October in Denmark (Raoult and 

Maurin). The limitations of the current study were 

that data on educational status and incarcerated time 

were not registered in the laboratory registration 

book. Moreover, we were unable to observe the overall 

situation of the prison and most importantly, the pris-

oner’s hygiene and the number of inmates in each part 

of the prison. 

 

CONCLUSION 

The current study showed a high prevalence of typhus 

fever infection among prisoners at Kality Prison. Prisoners 

infected by typhus fever could be the possible source for 

an epidemic to occur among the prison community and 

the general population at large. An outbreak of typhus 

fever infection presents an enormous threat to the future 

health of the population of the region, since a very large 

reservoir of R prowazekii could be established. Since the 

overall prevalence of epidemic typhus is high in Kality 

Prison, it is important to strengthen the prevention and 

control measures such as insecticide application and 

health education. Long-term prevention and control strat-

egies that address the underlying preconditions of this 

problem are needed. 
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