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Abstract
Background. The aim of  the study was to compare the epidemiology, clinical characteristics and treatment outcome of  
tuberculosis (TB), including HIV status, in women and men in southern rural Ethiopia.
Methods. We conducted a register-based retrospective cohort study covering the period from September 1998 to August 
2015. 
Results. We included records of  2252 registered TB patients: 1080 (48%) women and 1172 (52%) men. Median age was 
similar for women and men: 27.5 years and 25.0 years, respectively.  Median weight in women was 43.0 kg (interquartile range 
IQR: 38.0, 49.0), significantly lower than in men (50.0 kg, IQR 44.0, 55.0; p = 0.01).  Extrapulmonary TB was significantly 
more common in women than in men (34.1% versus 28.7%; p=0.006). Treatment outcomes were similar in both sexes: 
in 70.3% of  women and 68.9% of  men, TB mortality was slightly lower in women than men (4.7% vs. 6.5%; p=0.08). In 
patients with TB, female sex was independently associated with low weight (adjusted aOR: 0.91; 95% CI 0.90, 0.92), less 
mortality (aOR: 0.54; 95% CI 0.36, 0.81), and lymph node TB (aOR: 1.57; 95% CI 1.13, 2.19)
Conclusion. Lymph node TB was more common in women. Treatment outcomes were similar in both sexes, but women 
had a lower mortality rate.
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Introduction
Tuberculosis (TB) is a major health problem worldwide, 
and men are significantly more at risk than women. In 
2015, an estimated 5.9 million cases were diagnosed in 
men and 3.5 million in women.1 An additional 1 mil-

lion cases were in children. Nevertheless, tuberculosis is 
among the five most frequent causes of  death in wom-
en aged 20 to 59 years2, and although pulmonary tuber-
culosis (PTB) affects a larger proportion of  men world-
wide, the impact in terms of  controlling the disease is 
greater in women, as it is more likely to be transmitted 
in the home, especially to children3.
 
It was initially assumed that TB was more common in 
men because they were more likely to seek care, mean-
ing the burden of  TB was underestimated in women. 
However, prevalence surveys have shown that the TB 
burden is greater in men even in populations that had 
not been previously diagnosed4. The reasons for differ-
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ences in TB frequency in men and women are  poorly 
understood5. Some differences may be related to sex 
(biological differences) and others related to the social-
ly constructed concept of  gender (such as exposure)6-8. 
Sex and gender differences are not only related to the 
burden of  the disease, but also other aspects such as ac-
cess to diagnostic and treatment services9,10. The causes 
for these differences are wide ranging, and include the 
direct and indirect costs of  healthcare, work-related fac-
tors, the distance and transport to healthcare centers, 
the stigma surrounding the disease and its association 
with HIV, patients’ knowledge of  the disease and the 
experience the of  healthcare professionals treating 
them, adherence to treatment, and satisfaction with the 
healthcare services9-13. Examining the causes and extent 
of  sex and gender inequalities in order to address them 
in the design and development of  healthcare programs 
could lead to better results6-8.
 
In this study, we aimed to measure differences between 
the sexes in the epidemiology, clinical characteristics 
and treatment outcome of  TB, including HIV status, 
in people aged 15 years and older who were treated in 
accordance with the Tuberculosis and Leprosy Control 
Programme (TLCP) of  Ethiopia14,15, in a rural area of  
the country.
 
Methods
Study design, site and period
We conducted a retrospective cross-sectional study in 
people with TB aged 15 years and older, collecting data 
from TB registers and treatment cards. The study peri-
od was from 1998 to 2015 (18 years), which we divided 
this into two nine-year periods, mainly to assess the dif-
ference in HIV testing between the two periods.
 
Gambo General Hospital (GGH) is a 135-bed rural 
general hospital located in West Arsi, 18 km from Arsi 
Negele (main town), 45 km from Kuyera Hospital (the 
reference hospital for West Arsi Province), and 250 km 
south of  Addis Ababa (7°18'22.4"N+38°48'54.7"E). 
Due to an inadequate transportation network, the 
catchment area of  GGH is restricted to approximately 
95,000 inhabitants. Most of  the population live in a ru-
ral setting and work in agriculture.
 
Diagnosis of  TB
The TLCP of  Ethiopia is based on the WHO record-
ing and reporting guidelines14,15. People with signs and 
symptoms suggestive of  TB are screened so that the di-
agnosis can be confirmed, and treatment initiated. Peo-
ple with symptoms of  pulmonary tuberculosis (PTB) 

submit three sputum samples: those with at least two 
positive smears are considered to have smear-positive 
PTB and those with three negative smears are con-
sidered to have smear-negative PTB. The latter group 
undergo a chest X-ray and are treated with antibiotics 
during at least 10 days before being retested.  Bacte-
riological methods were direct light smear microscopy 
(conventional microscopy) to visualize acid-fast bacilli. 
From September 2013 a light emitting diode (LED) flu-
orescent microscopy (improves sensitivity) was started. 
Culture was not performed.
Extra-pulmonary tuberculosis (EPTB) is usually diag-
nosed clinically 16. Histopathological examination was 
performed in some cases by fine needle aspiration or 
tissue biopsy from accessible mass like peripheral en-
larged lymph nodes. The Xpert MTB/RIF assay is con-
sidered a great advance over conventional smear for 
diagnosing tuberculosis (TB) and multidrug resistant 
(MDR)-TB by simultaneously detecting M. tuberculo-
sis and rifampicin resistant bacilli. Although this assay 
was not implemented in the study period, the treatment 
scheme changed, as shown in Annex 1.
 
People diagnosed with TB at GGH were either admit-
ted to hospital (if  they had EPTB or severe PTB), reg-
istered in the GGH TB clinic, or referred to a TB clinic 
near their home. Admitted patients usually stayed in 
hospital for two to eight weeks. After discharge, some 
attended the GGH TB clinic and others were referred 
to TB clinics near their home to complete treatment.
 
Variables recorded
All registered patients had a case notification form filled 
in. The form captured data on age, sex, weight, disease 
status (new case, relapse, return after default, treatment 
failure, transfer into GGH, type of  TB (smear-positive 
PTB, smear-negative PTB, EPTB), treatment regimen, 
treatment outcome (success: cured/completed treat-
ment, transfer out, default, death, failure), HIV status, 
and other clinical and epidemiological data. We cate-
gorized : cured or completed) and unfavorable (loss to 
follow-up, death, failure and transfer out).  “Cured” was 
defined as patients whose sputum smear or culture was 
positive at the beginning of  the treatment but who was 
smear- or culture-negative in the last month of  treat-
ment and on at least one previous occasion; “treatment 
completed,” patients who completed treatment but 
who did not have a negative sputum smear or culture 
result in the last month of  treatment and on at least one 
previous occasion; “treatment failure,” patients whose 
sputum smear or culture was positive at five months 
or later during treatment, or patients found to harbor  
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multidrug-resistant (MDR) strains at any point in time 
during the treatment, whether they were smear-nega-
tive or -positive; “died,” patients who had died for any 
reason during the course of  TB treatment; “defaulters,” 
patients on treatment for at least four weeks and whose 
treatment was interrupted for eight or more consecutive 
weeks; “transferred out,” patients who were transferred 
to another recording and reporting unit and whose 
treatment outcomes were unknown. All terms used for 
type of  TB, patient category and treatment outcome 
were according to  the TLCP guidelines14,15.
 
Statistical analysis
We entered the epidemiological and clinical data in a 
Microsoft Excel 97 spreadsheet, then performed the 
analysis using IBM SPSS Statistics V22.0. We used the 
Chi-squared test and Mann Whitney U test to compare 
data where appropriate, interpreting results using crude 
odds ratios (cOR) and 95% confidence intervals (95% 
CI).  We fitted a multiple logistic regression model to 
identify variables associated with TB in women using 
a stepwise approach. Potential variables for the regres-
sion models were chosen based on clinical importance 
and results of  the bivariable analysis; we selected var-
iables showing at least a weak association with TB in 
women (p < 0.15).
 
The study period was divided into two nine-year peri-
ods: 1998 to 2006 and 2007 to 2015, which we com-
pared. Moreover, we compared epidemiological and 

clinical characteristics and treatment outcomes in HIV+ 
and HIV− patients.
 
Ethical approval
The local Research and Publication Committee of  
Gambo General Hospital and the Health Unit and 
Ethical Review Committee of  the Ethiopian Catholic 
Secretary (GH/MSMHF/7350) approved our study. As 
it was retrospective, we were unable to obtain consent 
from any of  the TB patients. In order to ensure con-
fidentiality, we did not include their names in the data 
sheet.
 
Results
From 1998 to 2015, 3534 people with TB were regis-
tered for treatment, 2252 of  whom were adults (≥ 15 
years old): 1172 (52%) men and 1080 (48%) women 
(male to female ratio 1.1:1). From 1998 to 2006, 1159 
patients were registered: 571 (49.3%) men and 588 
(50.7%), and from 2007 to 2015, 1093: 601 (55.0%) 
men and 492 (45.0%) women (p = 0.007).
Figure 1 shows the annual rate of  TB cases over the 
study period in all adults and in women and men sep-
arately. The overall number of  registered TB cases in 
adults was 161 in 1998, at the beginning of  the study. 
This rate peaked at 186 in 2009 before dropping to 47 
cases in 2015. The overall decrease from the beginning 
to the end of  the study period can be attributed to the 
simultaneous increase in the number of  health care fa-
cilities offering TB treatment.
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Table 1 shows the epidemiological and clinical differ-
ences in TB between the sexes. The median age of  
women was 27.5 years (IQR 20.0, 36.0), similar to that 
of  men (25.0 years, IQR 19.0, 39.0). Median weight 
in women was 43.0 kg (IQR: 38.0, 49.0), significantly 
lower than in men (50.0 kg, IQR 44.0, 55.0; p = 0.01). 
More than 93% of  both men and women were new-
ly diagnosed, and between 3.0% and 3.9% had been 
treated previously for TB (relapse or failure). Of  all the 
TB types, 65.9% and 71.3% were pulmonary in women 
and men, respectively. Of  these PTB cases, 48.0% and 

44.6% were smear positive and 52.0% and 55.4% smear 
negative in women and men, respectively. These data 
on PTB show no statistically significant differences be-
tween the sexes. EPTB was significantly more common 
in women (34.1%) than in men (28.7%) with a cOR of  
1.28 (p = 0.006). The most common EPTB subtypes 
were lymph node TB (59.5% in women and 53.6% in 
men) followed by osteoarticular TB (17.1% in women 
and 19.0% in men) and abdominal TB (15.8% in wom-
en and 14.6% in men). There were no statistically signif-
icant differences in terms of  EPTB subtypes between 
the sexes (table 1).
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Figure 1. Number of cases of tuberculosis per year in all adults and in women and men 
separately over the 18-year study period. 
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Table 1. Epidemiological and clinical characteristics of tuberculosis in all adults and in    
 women and men separately 
  

  

Total* 
(N=2252) 

Women* 
(N=1080) 

Men* 
 (N=1172) 

cOR 
(95% CI) 

P value 

Age, median (IQR) 26.0 (20.0, 38.0) 27.5 (20.0, 36.0) 25.0 (19.0, 39.0) 1.16 (0.96, 1.27) 0.52 
Weight (kg), median 
(IQR) 

  
46.0 (40.0-52.0) 

  
43.0 (38.0, 49.0) 

  
50.0 (44.0, 55.0) 

  
0.92 (0.89, 0.96) 

0.01 

TB category           
  PTB 1548 (68.7) 712 (65.9) 836 (71.3) 1   
  EPTB 704 (31.3) 368 (34.1) 336 (28.7) 1.28 (1.07, 1.53) 0.006 

PTB subtype (N=1548)           
  Smear positive 715 (46.2) 342 (48.0) 373 (44.6) 1   
  Smear negative 833 (53.8) 370 (52.0) 463 (55.4) 1.47 (0.93, 1.40) 0.179 

EPTB subtype (N=704)           
  Lymph node TB 399 (56.7) 219 (59.5) 180 (53.6) 1.27 (0.94, 1.71) 0.112 
  Osteoarticular TB 127 (18.0) 63 (17.1) 64 (19.0) 0.87 (0.59, 1.29) 0.506 
  Abdominal TB 107 (15.2) 58 (15.8) 49 (14.6) 1.09 (0.72, 1.65) 0.664 
  CNS TB 15 (0.7) 6 (0.6) 9 (0.8) 0.97 (0.61, 1.52) 0.891 
  Other EPTB** 22 (3.1) 7 (1.9) 15 (4.4) - - 

  Unclassified EPTP   34 (4.8) 13 (3.5) 21 (6.3) 0.54 (0.27, 1.15) 0.93 
Category of TB           

   New 2121 (94.9) 1025 (94.9) 1096 (93.5) 1.29 (0.90, 1.84) 0.159 
   Transfer in 38 (1.7) 17 (1.6) 21 (1.8) 0.87 (0.46, 1.67) 0.698 
   Failure 5 (0.2) 1 (0.1) 4 (0.3) 0.27 (0.03, 2.45) 0.377 
   Relapse 73 (3.2) 31 (2.9) 42 (3.6) 0.79 (0.49, 1.27) 0.340 
   Other 12 (0.5) 4 (0.4) 8 (0.7) 0.54 (1.62, 1.80) 0.541 

HIV status           
   Known 1183 (52.5) 540 (50.0) 643 (54.9) 1   
   Unknown 1069 (47.5) 540 (50.0) 529 (45.1) 0.82 (0.69, 0.97) 0.021 

HIV status results 
(N=1183) 

          

   Negative 1120 (94.7) 515 (95.4) 605 (94.1) 1   
   Positive 63 (5.3) 25 (4.6) 38 (5.9) 0.77 (0.45, 1.29) 0.329 

Hospital admission           
   No 1509 (67.0) 709 (65.6) 800 (68.3) 1   
   Yes 743 (33.0) 371 (34.4) 372 (31.7) 1.25 (0.94, 1.34) 0.188 

TB: tuberculosis; cOR: crude odds ratio; CI: confidence interval; IQR: interquartile range;  PTB: pulmonary 
tuberculosis; EPTB: extrapulmonary tuberculosis; CNS: central nervous system; HIV: human 
immunodeficiency virus. 
*N (%) unless otherwise specified 
 **Other EPTB: Urogenital TB  (n=12) Cutaneous TB (n=4), Pericardial TB (n=4), Ocular TB (n=2), Spleen TB 
(n=1) 
  

During the first half  of  the study period (1998-2005), 
only 9.2% of  women and 7.9% of  men were tested 
for HIV. This rate increased dramatically to 98.8% and 
98.5% for women and men, respectively, in the second 
half  (2006-2015). Over the whole study period, a slight-
ly lower proportion of  women than men were tested 
for HIV (50.0% vs. 54.9%; p = 0.021), and a slightly 
lower proportion of  women tested positive (4.6% vs. 
5.9%).

The treatment outcome was similar in women and men, 
as shown in Table 2. Treatment was successful in 70.3% 
of  women and 68.9% of  men; 16.9% of  women and 
15.8% of  men were transferred out during treatment 
to a DOTS center near their home, and 6.6% of  wom-
en and 7.5% of  men defaulted. The mortality rate was 
slightly lower in women than in men (4.7% vs. 6.4%; p 
= 0.08).
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Table 2. Tuberculosis outcome in all adults and in women and men separately 
  

  Total, N (%) 
(N=2252) 

Women, N (%) 
(N=1080) 

Men, N (%) 
(N=1172) 

cOR (95% CI) P value 

Success* 1566 (69.5) 759 (70.3) 807 (68.9) 1.06 (0.89, 1.28)   
Transfer out 368 (16.3) 183 (16.9) 185 (15.8) 1.08 (0.87, 1.36) 0.457 
Default 159 (7.1) 71 (6.6) 88 (7.5) 0.86 (0.63, 1.19) 0.748 
Death 126 (5.6) 51 (4.7) 75 (6.4) 0.72 (0.50, 1.04) 0.084 
Failure 6 (0.3) 5 (0.5) 1 (0.1) 5.44 (0.63, 46.69) 0.082 
Missing data 27 (1.2) 8 (0.7) 16 (1.4) -- .- 
TB: tuberculosis; cOR: crude odds ratio; CI: confidence interval. 
* Treatment completed and patient cured 
  

In an exploratory multivariable analysis testing asso-
ciation with TB in women, we introduced the follow-
ing variables into the logistic regression model: EPTB, 
TB adenitis, weight, HIV status and outcome (table 3). 

We observed independent associations between TB in 
women and low weight (adjusted OR aOR: 0.91; 95% 
CI 0.90, 0.92), less mortality (aOR: 0.54; 95% CI 0.36, 
0.81) and lymph node TB (aOR: 1.57; 95% CI 1.13, 
2.19) (table 3).

Table 3. Multivariate analysis of variables associated with tuberculosis in women 
Adjusted OR (95% CI) P value 

Weight (kg), 0.91 (0.90, 0.92) < 0.001 
Death 0.54 (0.36, 0.81) 0.003 
Lymph node TB 1.57 (1.13,  2.19) 0.007 
EPTB 1.23 (0.93, 1.62) 0.125 
HIV status 0.95 (0.79, 1.14) 0.612 
OR: Odds ratio; CI: confidence interval, EPTB: extrapulmonary tuberculosis; HIV:  
human immunodeficiency virus 

Table 4 and 5 show the epidemiological and clinical dif-
ferences, along with treatment outcomes in TB from 
1998 to 2006 and from 2007 to 2015. There were more 
diagnoses of  EPTB in 1998-2006 than in 2007-2015 
(36.2 vs. 26.1; p <0.001), especially for osteoarticu-
lar TB (22.7 vs. 11.2; p <0.001).  Smear-negative PTB 
was significantly more common in the second period 

(31.4% vs. 59.8%; p = 0.001). HIV status was unknown 
in 90.9% of  patients in the first period and 1.4% in the 
second (p < 0.001). Hospital admissions were fewer in 
the second period (37.1% vs. 28.6%; p < 0.001). Re-
garding treatment outcomes, transfers out increased 
(12.5% vs. 20.4%; p< 0.001) and defaulters decreased 
(9.3% vs. 4.7; p < 0.001).
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Table 4. Epidemiological and clinical characteristics of tuberculosis in 1998 to 2006 period 
and 2007-2015 period 
   

  

1998 to 2006 (N=1159) 2007 to 2015  (N=1093) cOR 
(95% CI) 

P value 

TB category         
  PTB 740 (63.8) 809 (73.9) 1   
  EPTB 419 (36.2) 285 (26.1) 1.68 (1.34, 1.92) <0.001 

PTB subtype (N=1548)         
  Smear positive 508 (68.6) 325 (40.2) 1   
  Smear negative 232 (31.4) 483 (59.8) 3.25 (2.63, 4.01) <0.001 

EPTB subtype (N=704)         
  Lymph node TB 230 (54.9) 169 (59.3) 1.11 (0.97, 1.32) 0.1247 
  Osteoarticular TB 95 (22.7) 32 (11.2) 0.57 (0.42, 0.78) <0.001 
  Abdominal TB 63 (15.0) 44 (15.4) 1.01 (0.79, 1.30) 0.915 
  CNS TB 8 (1.9) 7 (2.4) 1.12 (0.85, 1.21) 0.982 

  Unclassified EPTP 8 (1.9) 26 (9.1) 1.97 (1.68, 2.43) <0.001 
Category of TB         

   New 1088 (93.9) 1033 (94.5) 1.06 (0.87, 1.29) 0.519 
   Transfer in 28 (2.4) 10 (0.9) 0.53 (0.31, 0.91) 0.006 
   Defaulter 0 (0.0) 5 (0.5) - 0.03 
   Relapse 38 (3.3) 35 (3.2) 0.79 (0.49, 1.27) 0.918 
   Other 4 (0.4) 8 (0.7) 0.98 (0.77, 1.22) 0.541 

HIV Status         
   Known 105 (9.1) 1078 (98.6) 1   
   Unknown 1054 (90.9) 15 (1.4) 0.001 (0.001, 

0.002) 
<0.001 

HIV Status results 
(N=1183) 

        

   Negative 80 (76.2) 1040 (96.5) 1   
   Positive 25 (23.8) 38 (5.9) 0.65 (0.53, 0.79) <0.001 

Hospital admission         
   No 729 (62.9) 780 (71.4) 1   
   Yes 430 (37.1) 313 (28.6) 0.81 (0.74, 0.89) <0.001 

  
TB: tuberculosis; cOR: crude odds ratio; CI: confidence interval; IQR: interquartile range;  PTB: pulmonary 
tuberculosis; EPTB: extrapulmonary tuberculosis; CNS: central nervous system; HIV: human 
immunodeficiency virus 
*N (%) unless otherwise specified 
  
  
Table 5. Tuberculosis outcome in all adults and in 1998 to 2006 period and 2007-2015 period 
  

   1998 to 2006 (N=1159) 2007 to 2015  (N=1093) cOR (95% CI) P value 

Success* 806 (69.5) 760 (69.5) 1.00 (0.83, 1.19) 0.996 
Transfer out 145 (12.5) 223 (20.4) 1.31 (1.19, 1.44) <0.001 
Default 108 (9.3) 51 (4.7) 0.64 (0.51, 0.81) <0.001 
Death 74 (6.4) 52 (4.8) 0.84 (0.68, 1.08) 0.092 
Failure 5 (0.4) 1 (0.1) 0.34 (0.57, 2.05) 0.219 
Missing data 21 (1.8) 6 (0.5) -- .- 
TB: tuberculosis; cOR: crude odds ratio; CI: confidence interval; 
* Treatment completed and patient cured 

Table 6 shows the epidemiological and clinical differ-
ences as well as the treatment outcomes in the 1183 
patients tested for HIV (63 TB/HIV+ and 1120 TB/ 
HIV−). Median weight in HIV+ individuals was low-
er than in than HIV− ones (45 vs. 47 kgs.; p=0.026).  
HIV+ patients showed less frequent lymph node TB 

(20% vs. 57.9%; p=0.023) and successful outcomes 
(39.7% vs. 68.8%; <0.001). On the other hand, TB 
transfer in was more common in HIV+ cases ( 4.8% 
vs. 1.0%; p=0.007), as was hospital admission (50.8% 
vs. 31.9%; p=0.002), and defaulters and deaths (17.5% 
and 17.5% vs 4.5 and 4.9%, p<0.001 and p<0.001, re-
spectively).
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Table 6. Epidemiological and clinical characteristics of tuberculosis in HIV infected and 
non-infected 
  

  

TB/HIV+ (N=63) TB/ HIV−  (N=1120) cOR 
(95% CI) 

P value 

Age, median (IQR) 30 (25-36) 28 )20-40) 1.01  (0.99, 1.01) 0.722 
Weight (kg), median (IQR) 45 (37-51) 47 (40-53) 0.97 (0.95. 0.99= 0.026 
TB category         

  PTB 53 (84.1) 830 (74.1) 1   
  EPTB 10 (15.9) 290 (25.9) 0.58  (0.27, 1.07) 0.075 

PTB subtype (N=883)         
  Smear positive 23 (43.4) 348 (41.9) 1   
  Smear negative 30 (56.9) 482 (58.1) 1.06 (0.60, 1.86) 0.834 

EPTB subtype (N=704)         
  Lymph node TB 2 (20.0) 168 (57.9) 0.18 (0.03, 0.87) 0.023 
  Osteoarticular TB 2 (20.0) 37 (12.8) 1.70 (0.35, 8.36) 0.503 
  Abdominal TB 2 (20.0) 47 (16.2) 1.29 (0.27, 6.27) 0.750 
  CNS TB 0 (0.0) 2 (0.7) -  0.792 

  Unclassified EPTP 4 (6.3) 36 (12.4) 0.20 (0.05, 0.78) 0.01 
Category of TB         

   New 56 (88.9) 1059 (94.5) 0.46 (0.20, 1.05) 0.060 
   Transfer in 3 8 (4.8) 11 (1.0) 5.04 (1.37, 18.5) 0.007 
   Defaulter 0 (0.0) 5 (0.4) - 0.595 
   Relapse 3 (4.8) 35 (3.1) 1.55 (0.46, 5.18) 0.473 
   Other 1 (1.6) 7 (0.6) 2.56 (0.31, 21.1) 0.365 

Hospital admission         
   No 30 (50.8) 357 (31.9) 1   
   Yes 31 (49.2) 763 (68.1) 2.20 (1.35, 3.67) 0.002 

Outcome         
Success* 25 (39.7) 771 (68.8) 0.29 (0.18, 0.50) <0.001 
Transfer out 16 (25.4) 238 (21.3) 1.29 (0.70, 2.36) 0.435 

   Default 11 (17.5) 50 (4.5) 4.52 (2.23, 9.24) <0.001 
   Death 11 (17.5) 55 (4.9) 4.09 (2.02, 8.29) <0.001 
   Failure 0 (0.0) 1 (0.1) - 0.812 
          
TB: tuberculosis; cOR: crude odds ratio; CI: confidence interval; IQR: interquartile range;  PTB: pulmonary 
tuberculosis; EPTB: extrapulmonary tuberculosis; CNS: central nervous system; HIV: human 
immunodeficiency virus 
*N (%) unless otherwise specified 

Discussion
The most important findings of  the study were a slight-
ly lower proportion of  TB cases in women than in men 
but similar treatment outcomes. Women had a slightly 
lower mortality and more frequent EPTB.
 
The number of  registered TB cases in adults decreased 
in both women and men during the study period, due to 
a simultaneous increase in the number of  health facili-
ties offering TB treatment in the area17,18.
 
Most studies have found a higher rate of  registered TB 
cases in men (M:W ratio >1)3,19,20 though some studies 
have reported higher rates in women (M:W ratio <1)21,22. 
In our study, the overall M:W ratio of  TB incidence was 
close to 1:1. During the first half  of  our study period, 
TB incidence was very similar in both sexes. In the sec-
ond nine-year period, the proportion of  women relative 
to men decreased for unknown reasons.
 

As  in previous studies, PTB was the predominant TB 
type1,20,21. The ratio of  smear-positive to smear-negative 
PTB was similar in both sexes, in accordance with other 
series1,20,21.
 
Previous studies have shown a higher preponderance 
of  EPTB in women23,24. Similarly, in our study, a sig-
nificantly higher proportion of  women than men had 
EPTB. We found that lymph node TB was the most 
common EPTB subtype, as in other studies conducted 
in women23-27. We also found that lymph node TB was 
slightly more common in women than men. The next 
most common EPTB subtypes in both sexes were oste-
oarticular TB and abdominal TB. The higher incidence 
of  bone TB in our study relative to others28 might be 
due to this hospital having a specific TB ward and a 
policy of  admitting patients with spinal TB. After fin-
ishing the intensive phase, they are then transferred out 
to their local health facilities. The incidence of  central 
nervous system TB was lower in our study than in pre-
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vious studies23, as our hospital does not have a myco-
bacterial laboratory, and diagnosing this subtype is thus 
more difficult.
 
HIV infection increases susceptibility to TB1,27,29. In 
our study, few patients were tested for HIV until 2006. 
During the second nine-year period, however, almost 
all TB patients were tested, in accordance with the 
TLCP guidelines29. HIV prevalence was around 6% in 
both sexes, far lower than the rates reported in previ-
ous studies conducted in Ethiopia (between 15% and 
32.2%)27-31. This may be because all the patients includ-
ed in our study came from rural areas: another study re-
ported lower TB-HIV in people living in rural settings 
29. Indeed, the median rate observed in our study was 
10% lower than that reported in a study conducted in 
an urban health center 18 km from our hospital32. Ge-
ographical setting rather than sex therefore appears to 
be a determinant of  HIV prevalence in people with TB.
 
In part thanks to the TLCP, Ethiopia has successfully 
reduced the number of  premature deaths in association 
with several diseases, including tuberculosis, over the 
last 25 years, resulting in a mortality rate of  less than 
5% for both sexes33. In our study, the mortality rate 
of  TB patients was lower in women (4.7% vs 6.4%), 
but the difference was not statistically significant. Sex 
was not associated with favorable or unfavorable out-
comes in our study, in accordance with previous stud-
ies21,22,24,27,31. Age and not sex have been associated with 
significant differences34.
 
Our study had  several limitations. Firstly, this was a 
retrospective clinical study that used data recorded in 
the national logbook. This meant we could not include 
sociological data, and some of  the data collected may 
be imprecise. Secondly, we were unable to collect in-
formation about HIV infection, which might have af-
fected the likelihood of  a poor outcome. Thirdly, as 
this was a retrospective study, we could not examine 
differences in tuberculosis burden and notifications be-
tween the sexes 4, nor could we assess gender-related 
barriers and delays in accessing tuberculosis diagnostic 
and treatment services9,10. Moreover, GGH is a private 
hospital, and patients came from other health facilities 
to be diagnosed. Those who were admitted completed 
the intensive phase of  treatment with us before being 
transferred out to their local health center. In these cas-
es, therefore, we could not detect failure or death.
 
Despite these limitations, we can draw several con-

clusions from our results. There was a slightly lower 
proportion of  TB cases in women than in men. The 
main type of  TB in both sexes was PTB, but EPTB was 
more common in women. HIV prevalence in women 
was less than 5%, slightly lower than in men. Treatment 
outcome was similar in both sexes, but women had a 
slightly lower mortality rate. It is important to continue 
examining the differences in TB between the sexes, and 
to determine the causes of  these differences.
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