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Abstract

Introduction: More males than females are reported with tuberculosis (TB). Assessment of disparities between the
two groups would permit adopting targeted interventions.

Obijectives: To describe the differences in notification rates, sputum investigations and treatment outcomes of male
and female TB patients

Methods: A descriptive follow-up study was conducted among 2169 adult TB patients registered in the Colombo
District Tuberculosis Register using registry data. Comparisons were made between males and females using Chi-
squared test and risk ratio (RR).

Results: Males had a higher TB notification rate (161 per 100 000) than females (79 per 100 000) and the highest
notification rates were observed in 65-74-year-old age category in both groups. A higher proportion of males than
females had pulmonary TB (78.2% in males and 59.7% in females; p<0.05). More males than females had a positive
(RR=1.09; 95% CI: 1.05, 1.13) or high-grade sputum smear result (RR=1.15; 95% CI: 1.01, 1.31). Both groups had
similar sputum conversion rates at the end of acute phase (80.4% vs. 84.1%). More males were lost to follow up
compared to females (10.7% vs. 3.1%, p<0.05).

Conclusions & Recommendations: The observed differences between males and females highlight the need to
examine TB data disaggregated by sex and to have more sensitive diagnostics for females.
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Introduction

Tuberculosis is a global public health problem
mostly affecting people in Southeast Asia, Africa and
Western Pacific Regions. An estimated 10.6 million
people, predominantly males, developed ill health
due to TB in 2021 (1). The male: female ratio of
incident TB cases was observed to range from 1.3 in
the Eastern Mediterranean Region to 2.1 in the
European and Western Pacific Region in 2019. The
figures for children were close to one in all World
Health Organization (WHO) regions (2), implying a
factor that begins to exert its influence around 15
years to be responsible for the observed gender
differences.

Sri Lanka reported a total of 3918 new male (62.7%)
and 2331 female (37.3%) TB cases in 2021 (3).
Similar observations were made in several studies (4-
5). Disparities were observed among males and
females in seeking outpatient care, submitting
sputum for testing, and becoming sputum smear-
positive with a male predominance (6-7). The
sputum smear examination with Ziehl Neelsen (ZN)
staining, the conventional method of diagnosing TB
was observed to be less sensitive in diagnosing TB in
females compared with auramine staining and
culture studies (8). More females than males were
declared cured at the end of the treatment course in
several studies (4, 6) while a reverse pattern was
observed in some countries (9).

The absence of a comprehensive analysis of routine
data disaggregated by sex prompted the authors to
undertake the present study to describe the
differences in notifications, clinical forms,
investigations, and outcomes of TB among males and
females in Sri Lanka.

Methods

A descriptive follow-up study was conducted at the
District Chest Clinic Colombo, using routine data of
TB patients registered in the Colombo District
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Tuberculosis Register. All the patients diagnosed at
public or private institutions are required to be
registered at the chest clinic. District Chest Clinic
Colombo caters to 2.3 million people, of whom
77.6% live in urban areas, 22.1% in rural areas and
0.3% in estates (10). Twenty-five percent of the total
case burden in the country are treated at this clinic

@3).

The study population consisted of a one-year cohort
of TB patients 15 years or above registered in the
District Tuberculosis Register of Colombo District.
The patients transferred in from other districts were
excluded. With anticipated population proportions of
0.28 and 0.09 of non-compliance to treatment among
male and female TB patients (11) and a precision of
0.03, the estimated sample size was 2420 (12). There
were a total of 2169 TB cases fulfilling the inclusion
and exclusion criteria, registered in the register and
thus included in the present study.

A pretested data collection form was used to extract
data from the register. To assess the validity of
register data, a random sample of 10% (n=217) of
cases from the register was cross-checked with
source documents. Percentage agreement was more
than 95% for age, sex, history of previous treatment,
sputum microscopy results at diagnosis and
treatment outcome. Whenever the information in the
District TB Register was found to be incomplete or
incompatible, relevant source records were referred.
The principal investigator with the assistance of a
trained pre-intern medical officer retrieved data from
the register in the second quarter of 2017. Data
collection was anonymized, and no personally
identifiable data were extracted from the TB register.
The standard WHO definitions were used to
categorize patients, disease and treatment outcomes
(13).

Data analysis

Coding, data entry and analysis were done using
Statistical Package for Social Sciences (SPSS)
version 21.0. Five percent of the entered data was
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rechecked, and frequency distributions were
examined to screen for errors in data entry.
Sociodemographic  characteristics, notifications,
investigation findings, and outcomes of disease were
compared between male and female groups. The
sputum conversion rate was expressed as the
percentage  of  bacteriologically  confirmed
pulmonary TB (PTB) cases registered in a specified
period that were smear-negative at the end of the
initial phase of treatment. TB notification rates by
sex and age groups were calculated per 100 000
populations in Colombo District based on the
population tables, Census of Population and Housing
of Sri Lanka 2012, the last census conducted (14).
Chi-squared test and independent-sample t-test were
used for comparison of categorical and numerical
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variables respectively. A p value less than 0.05 was
taken as a significant association. To assess the
strength of association, RR with 95% confidence
interval (CI) was calculated. The trend for
notification rates by sex and age categories was
calculated using linear regression.

Results

The study included TB patients aged 15 years or
above registered in the District TB Register. The
sample included 1427 (65.8%) male patients. The
female patients were younger (mean age=44.5;
SD=17.7) than the male patients (mean=49.1;
SD=15.6) (p<0.05).

Table 1: Distribution of the TB notification rates by sex and age group in Colombo District

Age TB notification rates Notification TB incidence (new & relapse  Incidence
groups per 100 000 male, female or rate ratio cases) rates per 100 000 male,  rate ratio
(years) total population female or total population
Male  Female Total Male  Female Total

15-24 61 73 67 0.8 59 70 65 0.8
25-34 86 64 75 1.3 83 61 72 1.4
35-44 153 69 111 2.2 143 67 105 2.1
45 -54 246 88 164 2.8 227 85 153 2.7
55 - 64 266 99 177 2.7 257 93 170 2.8
65-74 306 112 220 2.8 296 101 187 2.9
>75 251 68 139 3.7 247 66 136 3.7
Total 161 79 119 2.0 153 76 113 2.0

M: F=male: female; TB=tuberculosis

p for trend with increasing age: for TB notification rate and incidence rate in males p<0.01; for notification rate ratio and
incidence rate ratio p<0.01; for TB notification rate in females p=0.02 (only up to age group 65-74); TB incidence rate in

females p=0.01 (only up to age group 65-74)

TB notification rates

The notification rate of TB among males was 161 per
100 000, whereas it was 79 per 100 000 among
females (Table 1). The highest rates were observed
in the 65-74-year age group in both males and
females. The male to female notification rate ratio
was lowest in the 15-24 years age group (0.8:1) and
the highest in 75 years or above age group (3.7:1).
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The trend was statistically significant with increasing
age. The male: female notification rate ratio
increased (p<0.01), and there was an increase in
notification rates for males (p<0.01). For females, the
trend was only significant up to the age of 74
(p=0.02). The calculation of rates for both male and
female incident cases (new and relapse) showed a
similar trend across age groups.
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Table 2: Distribution of sputum examination grading of bacteriologically confirmed pulmonary tuberculosis

patients at diagnosis by sex

Characteristic Male Female Total
No. (%) No. (%) No. (%)
Sputum smear microscopy ~ No AFB 23 (2.6) 34 (10.4) 57 (4.7)
grading at diagnosis Scanty* 99 (11.2) 39 (11.9) 138 (11.3)
(n=1214) +xx 203 (22.9) 87 (26.5) 290 (23.8)
24x** 160 (18.1) 48 (14.6) 208 (17.1)
Sk 258 (29.1) 81 (24.7) 339 (27.9)
Positive***** 143 (16.1) 39 (11.9) 182 (15.0)
Sub Total 886 (100.0) 328 (100.0) 1214 (100.0)
Sputum culture grading 1-9 colonies 7(0.8) 9(2.7) 16 (1.3)
(n=1216) + 18 (2.1) 12 (3.7) 30 (2.5)
2+ 19 (2.1) 14 (4.3) 33(2.7)
34 35(3.9) 18 (5.5) 53 (4.3)
Positive***** 4 (0.5) 3(0.9) 7 (0.6)
Contaminated 2(0.2) 0(0.0) 2(0.2)
Not available/ not 803 (90.4) 272 (82.9) 1075 (88.4)

done
Sub Total 888 (100.0) 328 (100.0) 1216 (100.0)
Sputum WHO T 25 (2.8) 10 (3.0) 35(2.8)
Recommended Rapid RR 1(0.2) 0(0.0) 1(0.1)
Diagnostic grading N 5(0.6) 2 (0.6) 7 (0.6)
(n=1216) Positive™ " 1(0.2) 0(0.0) 1(0.1)
Not available/ not 856 (96.4) 316 (96.3) 1172 (96.4)

done
Total 888 (100.0) 328 (100.0) 1216 (100.0)

AFB=Acid Fast Bacilli; N=Mycobacterium tuberculosis not detected; RR=Mycobacterium tuberculosis, Rifampicin
resistance detected; T=Mycobacterium tuberculosis detected; Rifampicin resistance not detected
“Scanty: 1-9 AFB/100 high power field (HPF); “+: 10-99 AFB/100 HPF; "“++: 1-10 AFB/HPF; “+++: >10 AFB/HPF;

FkKkk

colonies; #3+: innumerable or confluent growth

Most of the reported cases had no history of
treatment for TB thus were categorized as new cases
(90.7% in males and 92.3% in females; p=0.2).
Among the cases with a history of previous
treatment, a higher proportion of males (21.8%) than
females (8.8%) had ended up as lost to follow-up in
their most recent course of TB treatment (p=0.03).
The two groups did not significantly differ from each
other based on whether they were treatment failures
(6.0% in males vs. 12.3% in females; p=0.15) or
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Positive: grading not given and only “positive” was marked in the investigation results; “+: 10 -100 colonies; #2+: >100

relapses (51.1% in males vs. 43.8% in females;
p=0.36). The comparison of TB cases by the site of
the disease showed that males (78.2%) were more
likely than females (59.7%) to present with PTB. Of
the male patients, 21.8% had extrapulmonary TB
(EPTB), whereas of the female patients, 40.3% had
EPTB (p<0.05). The notification rate of PTB was
126 per 100 000 in males, while it was 47 per 100
000 in females. For EPTB, it was 35 per 100 000 and
32 per 100 000, respectively in males and females.
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Among the PTB, more males (79.6%) were
diagnosed with bacteriologically confirmed PTB

than females (74.0%) (p=0.02).

Open/ Access

Table 3: Treatment outcomes of bacteriologically confirmed PTB, clinically diagnosed PTB and EPTB

cases by sex

Characteristic Unsuccessful” Successful” Total RR 95% CI
outcome outcome
No. (%) No. (%)
Bacteriologically Male 208 (23.4) 680 (76.6) 888  1.92 1.4,2.63
confirmed PTB Female 40 (12.2) 288.8 (87.8) 328 1.0
cases Sub total 248 (20.4) 968 (79.6) 1216
Clinically Male 54 (23.7) 174 (76.3) 228 143 0.89, 2.3
diagnosed PTB Female 19 (16.5) 96 (83.5) 115 1.0
cases Sub total 73 (21.3) 270 (78.7) 343
EPTB cases Male 50 (16.1) 261 (83.9) 311 117 08,171
Female 41 (13.7) 258 (86.3) 299 1.0
Sub total 91 (14.9) 519 (85.1) 610

Cl=confidence interval; EPTB=extrapulmonary tuberculosis; PTB=pulmonary tuberculosis; RR=risk ratio

“Cured and treatment completed categories were amalgamated to “successful outcome” (Treatment success) whereas all other

categories were amalgamated to “unsuccessful outcome”

TB and investigations

Among the bacteriologically confirmed PTB
patients, most of the males had a smear microscopy
grading of 3+ (29.1%), followed by 22.9% having 1+
grading at the time of diagnosis (Table 2). Most of
the females had a grading of 1+ (26.5%) followed by
a grading of 3+ by 24.7%. Examining the sputum
culture results of the same group found, 3.9% of male
patients and 5.5% of female patients to have a culture
grading of 3+ followed by 2+ by 2.1% and 4.3%,
respectively. The majority of the cases were not
offered a sputum culture or WHO-recommended
rapid diagnostic at the time of diagnosis which was
consistent with the policy during the period where
only the prioritised patients were offered a sputum
culture (15). Nearly equal proportion of male (2.8%)
and female cases (3%) were detected to have tubercle
bacilli in sputum with no resistance to rifampicin
when examined by the WHO-recommended rapid
diagnostic method.

Males were likely to get a positive result at
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microscopy compared to females (RR=1.09; 95% ClI.
1.05, 1.13) though such association was not observed
when tested with WHO recommended rapid
diagnostics (RR=1.01; 95% CI. 0.75, 1.36). Males
were observed to get a higher grading of smear
microscopy results (a test result of scanty or 1+
categorised as ‘low grade’ and 2+ or 3+ categorised
as ‘high grade’) compared to females (RR=1.15;
95% CI: 1.01, 1.31) but not with culture grading
(RR=1.13; 95% CI: 0.87, 1.47) (1-9 colonies or 1+
result categorised as ‘low grade’ and 2+ or 3+ result
categorised as ‘high grade’).

Outcomes of TB patients

At the end of the intensive phase of treatment, 84.1%
of females and 80.4% of males had converted from
sputum positivity to negativity (p=0.14). At the end
of the treatment period, the most recorded outcome
of new TB among males (43.3%) was ‘cured’, while
it was ‘treatment completed’ (50.4%) among the
females. Among retreatment cases, 38.3% of males
were declared ‘cured’, while 45.5% of females were
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declared ‘treatment completed’.

Among the bacteriologically confirmed PTB
patients, males were at 1.92 times (95% ClI: 1.4, 2.63)
higher risk of unsuccessful outcome compared to
females, but a significant association with
unsuccessful outcome was not observed in clinically
diagnosed and EPTB cases (Table 3). The loss to
follow-up rate of all TB patients was 10.7% among
males while it was 3.1% among females (RR=3.44;
95% CI: 2.24, 5.28). The death rates (7.3% in males
and 6.1% in females) and treatment failure rates
(2.0% in males and 1.5% in females) were similar in
both groups.

Discussion

The present study findings showed a male: female
ratio of almost 2:1 among patients with TB, while the
female patients were relatively younger than the
male patients; females were almost twice as more
likely to be diagnosed with EPTB; males were more
likely to have a positive or high-grade sputum smear
result; unsuccessful treatment outcomes were
relatively higher among males. Sputum conversion
rates were similar among both males and females.

The TB notification rate for males was nearly twice
the rate for the female population. This difference in
notification rate was reflected mainly in the PTB
rates rather than in EPTB. This is on par with the
more male patients reported around the world with a
ratio of 1.6:1 (2). The differences in biological
factors among males and females; differences in X
linked chromosomes, immune responses and steroid
hormonal effects on immunity could be partly
responsible for the higher number of TB cases
observed among males (16). On the other hand, a ten-
year trend showing higher female case notification
rates in one province and higher male case
notification rates in the other in a cross sectional
analysis of secondary data from the National
Tuberculosis Programme of Pakistan suggests the
possibility of the involvement of environmental
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factors (17). The highest incidence rates in the 65-74
years age category in both groups in the present study
suggest the presence of disease in older age groups.
This could be the result of a cohort effect where older
people had higher exposures when they were young.
The incidence of TB had been over 80 per 100 000
population in 1962 and reduced close to 30 per 100
000 by 1996 (18) in Sri Lanka and was 29.1 per 100
000 in the year 2021 (3). The similar notification
rates observed up to about 35 years among males and
females suggests similar exposures to risks in these
age groups. An education level of secondary or
above of 78.5% among males and 75.7% among
females (10) and, reasonably high participation in the
labour force by young females (19) could lead to
similar exposures in these groups.

A comparison of PTB with EPTB found a
significantly higher proportion of males to have PTB
compared to females and vice versa for EPTB. More
males being diagnosed with bacteriologically
confirmed PTB compared to females resemble the
findings of the record-based study in West Bengal (4)
and Thorrur (5) which showed newer smear-positive
cases (p<0.05) among males. The higher rates of
EPTB among females could be the involvement of
endocrine factors in females, suggested in a study
where females aged 45-64 years had an increased
likelihood to develop EPTB (20).

Males reporting a higher grading in sputum
microscopy than females and males being at risk of
getting a positive smear result indicates the
possibility of missing more female cases if the
diagnosis was based only on the sputum smear
microscopy. The higher rate of sputum positivity or
higher grading could be that males were likely to
have a severe form of the disease with more cavities
or females fail to produce a quality sample of sputum
for examination. These findings were similar to the
observations made in other studies; in Bangladesh,
among the patients above 15 years with cough for
more than 21 days, more males were diagnosed with
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positive sputum microscopy (p<0.05) (21). During
1995 - 1996 in Malawi 53% of males and 47% of
females had a positive test result in smear
microscopy (6). A study found males to have more
cavities in X-rays than females (p<0.05) and to have
a higher sputum volume (p<0.01) though the latter
did not show any association with smear or culture
positivity. An increase in the number of cases
diagnosed after examination of repeated samples (7)
suggests whether sputum microscopy depends on the
quality of the sample produced. The absence of a
clear statistical difference among males and females
in respect of sputum culture grading and WRD
results unlike in sputum microscopy in the present
study rationalizes the use of these investigations in
the diagnosis of TB in females. Since the sputum
microscopy depends on the quality of the sputum
sample produced, Xpert MTB/RIF which detects
organisms at lower concentrations (15) as a
diagnostic test in patients with negative smear
results, would increase the case detection (22).
Further to that, Ziehl Neelsen staining microscopy in
diagnosing female TB patients was found less
sensitive compared to culture studies (7).

Fairly equal sputum conversion rates observed
among males and females at the end of the intensive
treatment period in the present study contrary to
other study findings where being a male was
identified as an independent risk factor for non-
conversion of sputum when sputum was tested at the
end of two months (23-24). The mean duration of
sputum conversion in males in Iran was calculated to
be 2.29 months (SD=1.23) compared to 1.74 months
(SD=0.85) in females (p=0.05) (25). The observed
results in the current study could be a result of testing
sputum at the end of the intensive phase i.e., end of
the second or third month in new cases and end of the
third or fourth month in retreatment cases during
which period the combination of all drugs was
continued.

Higher treatment success rates observed in females
than in males among bacteriologically confirmed

181

Open/ Access

PTB cases may reflect females’ higher motivation or
favorable circumstances for adherence to treatment
or males’ barriers to treatment. A significant higher
rate of loss to follow up among males as compared
to females points towards the possible barriers to
regular treatment by male patients. Unemployment,
illiteracy, smoking, alcohol, etc., that have been
linked to non-adherence among TB patients in other
studies (26-28), were not explored in the present
study. Patients ended up as lost to follow up are likely
to present as retreatment cases, thereby contributing
to more male numbers than females. Yet the
comparison of male and female cases based on
previous treatment history failed to identify any
difference between males and females by the fact
whether they are new or retreatment cases. However,
this was reflected in the retreatment cases registered
for treatment; 21.8% of males had been lost to follow
up in the previous treatment course while it was 8.8%
for females. Males’ association with an unsuccessful
treatment outcome in bacteriologically confirmed
PTB patients is on par with the findings observed
among new smear positives, where more female
patients were cured than males (4, 6). The contrasting
findings in some countries in which the treatment
success rate of all forms in males was higher than in
females might reflect differences in access to
treatment (9).

We conducted our study using registry based
secondary data of one-year cohort similar to the
routine one-year surveillance by the National
Tuberculosis Programme. The differences of sputum
investigations, sputum conversion and treatment
outcomes were presented based on bivariate analysis
only.

Conclusions & Recommendations

The findings confirm the existence of substantial sex
differentials in TB notification rates, sputum
examinations, and treatment outcomes warranting
sex-disaggregated indicators for identification of
gaps, implementing health interventions, measuring
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the impact of control programmes, and more
sensitive diagnostics for females. Men must be
identified as a high-risk group for TB and targeted

screening and treatment adherence interventions
need to be implemented to lessens the overall burden.
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