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ABSTRACT A study of gender differences in health care utilization and outcome of respiratory tuberculosis
was carried out in Alexandria, Egypt. A cohort of 334 patients was followed-up for 8 months; 69.2% of cases
were males. The pattern of tuberculosis symptoms was similar for both sexes. Women started treatment
earlier than men. Women had significantly lower scores in knowledge, beliefs and attitudes about tuberculo-
sis than men. Compliance was unsatisfactory for both sexes. Men tended to be more adherent to drugs and
to sputum and X-ray examinations but there were no sex differences in compliance with health education and
medical examinations. No significant sex differences in treatment outcome were found: the overall cure rate
was 60.5% and treatment failure was 4.8%. Multiple regression analysis showed satisfaction with medical
care was the only significant predictor of treatment failure.

Différences selon les sexes dans l’utilisation des soins de santé et l’évolution de la tuberculose
respiratoire à Alexandrie
RESUME Une étude sur les différences selon les sexes dans l’utilisation des soins de santé et l’évolution de
la tuberculose respiratoire a été réalisée à Alexandrie (Egypte). Une cohorte de 334 patients a été suivie
pendant 8 mois ; 69,2 % des cas étaient des hommes. La physionomie des symptômes de la tuberculose
était identique pour les deux sexes. Les femmes débutaient le traitement plus tôt que les hommes. Il n’y avait
aucune différence significative entre les hommes et les femmes dans les connaissances, croyances et
attitudes à l’égard de la tuberculose. L’observance était peu satisfaisante pour les deux sexes. Les hommes
avaient tendance à se conformer davantage aux prescriptions médicamenteuses et aux examens ra-
diographiques et bactériologiques  tandis que les femmes avaient une meilleure observance en ce qui
concerne l’éducation sanitaire et les examens médicaux. Aucune différence significative entre les sexes n’a
été observée dans les résultats du traitement : le taux de guérison global était de 60,5 % et l’échec du
traitement de 4,8 %. Une analyse de régression multiple a révélé que la satisfaction quant aux soins
médicaux constituait l’unique facteur prédictif important de l’échec du traitement.
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Introduction
Despite the efforts of the Egyptian National
Tuberculosis Programme, tuberculosis
(TB) remains a major public health problem
in Egypt. Although the directly observed
treatment, short course (DOTS) strategy
has led to a substantial reduction in the
prevalence of TB, the national and global
cure rate target of 85% has not yet been
achieved (the cure rate was 77% in 1999)
[1]. National TB programmes in most gov-
ernorates have reported an excess of male
over female TB cases each year. In Alexan-
dria, the male to female ratio of registered
TB cases varied between 2.6:1 (in 1997) to
1.7:1 (in 2001). In addition, women were
more likely to have poorer treatment out-
comes and higher case fatality compared
with men. There is evidence that women
confront more barriers than men in access-
ing TB care services [2], but the reasons
for this difference are unclear.

There has been little research and dis-
cussion of gender and TB in the literature
[3,4]. Worldwide, more men than women
are diagnosed with TB. The TB pro-
grammes in many parts of the world regis-
ter up to three times more men than women
for treatment. There are indications that
more women progress from infection to
disease and there is a higher case fatality
for women in their early reproductive ages.
It is not clear to what extent these differ-
ences result from biological factors or geo-
graphical or sociocultural differences, such
as under-recognition of TB among women
[5,6].

Gender analysis in health goes beyond
questions of biological differences by at-
tempting to understand the different experi-
ences of women and men in economic,
social and psychological terms, such as
differences in ability to access services,
experiences of health care, attitudes to
health and disease (e.g. stimatization), so-

cial structures (e.g. women’s role as carers
in the home), and aspects of economic and
social status [7–9].

The objectives of the present study
were:
• to determine the sex ratio among regis-

tered pulmonary TB cases;
• to describe and compare the utilization

patterns of TB services and between
male and female TB patients;

• to describe and compare outcomes of
TB treatment between male and female
TB patients;

• to identify factors behind gender differ-
ences in health seeking behaviour, diag-
nostic delay, TB treatment adherence
(compliance behaviour) and subsequent
treatment outcomes.

Methods
Data collection
Both descriptive and analytical epidemio-
logical approaches were adopted. A cross-
sectional comparative study design was
used to describe and compare the distribu-
tion of a number of variables in male and
female TB cases, and to explore the exist-
ence of a possible causal association be-
tween sex and treatment adherence and
outcomes. Having established the factors
that were associated with gender differenc-
es, a cohort study was used to measure the
extent to which these factors cause or con-
tribute to the problem (i.e. to measure the
strength of association and to quantify
risk).

The main study sample was all 260
newly diagnosed pulmonary TB cases who
commenced anti-TB therapy through the
DOTS programme during December 2001
to November 2002. All were registered at
the 7 chest clinics in Alexandria (El-
Maamoura, Bacous, Moharrem Bey, El-
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Gomrok, El-Kabbary, Karmouz and El-Am-
ria). Patients were followed-up for 8
months. Their records and treatment con-
trol cards were reviewed monthly and
treatment compliance was noted. Another
group of 74 patients who had started treat-
ment within the 3 months preceding the
study were also included. Their compliance
with treatment before the study was as-
sessed by reviewing their records retro-
spectively. Afterwards, they were
followed-up prospectively in the same way.

A structured interview questionnaire
was used to collect the following data: de-
mographic and socioeconomic back-
ground; patient’s satisfaction with the
quality of care provided; and patient’s
knowledge, attitudes, beliefs and opinions
about TB. The interview also collected
more details about data obtained from
records and treatment control cards: clini-
cal, microbiological, radiological and treat-
ment data; patient’s adherence to
treatment; treatment response; and TB out-
come classification at completion of thera-
py. Patients were interviewed at the chest
clinic; newly diagnosed cases were inter-
viewed at least 1 month after their diagno-
sis and starting treatment. Those who did
not attend during the period of the study
were interviewed at home.

Seven trained nurses and physicians
were selected from the chest clinics to col-
lect data from the records as well as inter-
view patients in the clinics and collect the
required information. Two field supervi-
sors regularly monitored the process of
data collection for adequacy and quality. A
sample of 35 patients were interviewed as a
pilot to assess the study tools, estimate the
time required for filling the questionnaire
and collecting data from the records and to
assess the performance of data collectors
and quality of training.

All the TB-related definitions (new case,
relapse, treatment failure, cure, treatment

completed and default) used in this study
were the WHO-recommended definitions
stipulated by the policy of the Egyptian Na-
tional Tuberculosis Programme [1].

Data analysis
Mean percentage scores were calculated as
follows: (score) × 100 / (maximum possi-
ble score), where score was the number of
questions. The score of negative questions
was first reversed before addition to its do-
main. Calculated domains were: percep-
tions about TB, satisfaction with services,
communication, family relationships, and
impact on reproductive health of women.
Each question was rated on a 5-point scale.

The overall percentage compliance dur-
ing the follow-up period was calculated out
of the expected maximum. For drug com-
pliance, the consumed units of treatment
were calculated as a percentage of the as-
signed total units. Compliance with exami-
nations, attending health education
sessions, sputum examinations and chest
X-rays was defined as performing 80% or
more of the required visits. Drug compli-
ance at follow-up visits was defined as
consumption of 80% or more of the as-
signed units.

Epi-Info, version 6.03 was used for
tabulation and statistical analysis of the re-
sults. Data files were constructed before
data entry and complete variable and value
labelling were selected to facilitate interpre-
tation of the computer output. The statisti-
cal methods used included descriptive
measures (frequency, percentage, arith-
metic mean, and standard deviation) and
statistical tests (Student t-test, Mann-Whit-
ney test, chi-squared test and multiple lo-
gistic regression analysis). The level of
significance for the study was 0.05.

Ethical considerations
After approval by WHO, the proposed re-
search was approved by the Directorate of
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Health Affairs in Alexandria and the local
TB control project managers. All partici-
pants gave their informed oral consent vol-
untarily.

Results
A total of 334 TB patients were registered
at the 7 chest dispensaries in Alexandria
during the study year.

Characteristics of TB patients
Personal data
More of the TB cases were male than fe-
male (69.2% compared with 30.8%), with
an overall male to female ratio of 2.2:1. The
age of TB patients ranged from 14 to 75
years with a mean of 36.9 ± 14.6 years.
The mean age of the men (36.5 ± 13.4
years) was lower than the women (37.8 ±
15.0 years) but not significantly so. Signif-
icantly more women than men were mar-
ried (61.2% versus 57.6%) or widowed
(10.7% versus only 0.4%) (χ2 = 25.073, P
< 0.001). Similar proportions of females
and males (2.9% versus 2.6%) were di-
vorced. More male TB patients than fe-
males were born in Alexandria governorate
(84.0% versus 73.8%) (χ2 = 4.78, P =
0.029).

Social characteristics
A significant sex difference was observed
in educational level (χ2 = 16.432, P =
0.012). More women than men were illiter-
ate (46.6% versus 39.0%), or had obtained
a primary certificate (15.5% versus 9.1%)
or university one (8.8% versus 3.9%). The
majority of female patients were not work-
ing (93.2%), whereas only 24.6% of male
patients were unemployed (χ2 = 137.613, P
< 0.001). The majority of men (69.7%)
were the sole breadwinners compared with
less than a fifth of women (18.4%). The
husband was considered as family head for
the majority of women (80.6%); the father
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was rarely the family head for either male
or female patients (0.4% and 1.0%) (χ2 =
76.855, P < 0.001).

The men were more likely than the
women to be current smokers (24.2% ver-
sus 3.9%) or ex-smokers (57.1% versus
1.9%) (χ2 = 167.572, P < 0.001). A total of
11.3% of males and 1.9% of females ad-
mitted to a having a drug addiction to can-
nabis or heroin (χ2 = 8.046, P = 0.005).

Housing environment
The mean family size of TB patients was
4.24 ± 1.84 persons (range 1–11), signifi-
cantly higher for female (4.54 ± 1.73) than
male patients (4.05 ± 1.97) (Mann-Whitney
Z = 2.674, P = 0.008). The crowding index
of the sample ranged from 0.2–7 persons
per room with a mean of 1.65 ± 1.06. The
mean crowding index for women (1.77 ±
1.05) was significantly higher than for men
(1.60 ± 1.07) (Z = 1.985, P = 0.005).

Clinical features of TB
Table 1 shows the pattern of the disease at
the time of interview, namely type, diagno-
sis, treatment regimen, duration and mani-
festations of TB. Similar proportions of
men and women were diagnosed with pul-
monary TB (97.8% and 97.1% respective-
ly). More than three-quarters (77.8%) of
TB patients were new cases who had taken
anti-TB chemotherapy for less than 1
month. Relapsed cases (declared cured in
the past by the physician) constituted
13.5% overall, with a predominance of fe-
males (16.5%). Patients being treated after
previous defaulting and treatment failure
were 6.3% and a few patients (2.4%) were
completing their treatment. A statistical sig-
nificant difference was observed between
the sexes in the diagnosis at interview (P =
0.043). No statistical significant differenc-
es in the treatment regimen were observed
between the sexes (P = 0.274).
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No statistically significant difference
was observed in the mean duration of the
disease for males (4.4 ± 6.2 months) and
females (5.1 ± 4.7 months) (P = 0.113).

Weight loss, dyspnoea, chest pain and
fever were the main clinical manifestations
among TB patients. Less common symp-
toms were urticaria, purpura, jaundice and
urinary incontinence; only purpura showed

Table 1 Clinical characteristics of male and female tuberculosis patients at the time of
interviewing

Tuberculosis Males (n = 231) Females (n = 103) Total (n = 334) Testa P-value
No. % No. % No. %

Type of TB 0.706a

Pulmonary 226 97.8 100 97.1 326 97.6
Pulmonary & extra-
pulmonary 5 2.2 3 2.9 8 2.4

Diagnosis at interview            χ2 = 11.74 0.043
New case 187 81.0 73 70.9 260 77.8
Relapse 28 12.1 17 16.5 45 13.5
Treatment after failure 14 6.1 7 6.8 21 6.3
Treatment after default 2 0.9 6 5.8 8 2.4

Treatment regimenb

I 143 61.9 56 54.4 199 59.6 χ2 = 2.591 0.274
II 41 17.7 18 17.5 59 17.7
III 47 20.4 29 28.1 7 22.7

Duration of disease
(months) Mean ± s 4.4 ± 6.2 5.1 ± 4.7 4.7 ± 5.7 Z = 1.586 0.113

Clinical signs
Productive cough 231 100.0 103 100.0
Weight loss 192 83.1 86 83.5 278 83.2 χ2 = 0.007 0.932
Dyspnoea 164 71.0 74 71.8 238 71.3 χ2 = 0.025 0.874
Chest pain 102 44.2 47 45.6 149 44.6 χ2 = 0.063 0.802
Fever 75 32.5 36 35.0 111 33.2 χ2 = 0.198 0.656
Urticaria 17 7.4 6 5.8 23 6.9 χ2 = 0.261 0.609
Jaundice 10 4.3 2 1.9 12 3.6 0.228c

Purpura 6 2.6 15 14.6 21 6.3        χ2 = 17.31 0.0003
Urinary incontinence 4 1.7 5 4.9 9 2.7 0.106c

n = total number of respondents.
s = standard deviation.
aχ2 = chi-squared test, Z = Mann Whitney test,
bWHO definitions.
cFisher exact test.

a statistically significant difference (P =
0.0003) between the sexes.

Utilization of health care facilities
A minority of both males (6.1%) and fe-
males (8.7%) received TB treatment in oth-
er health facilities in addition to treatment
inside chest hospitals and clinics (P =
0.167). The number of hospital admissions
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during the previous year ranged from 0 to 3
with a mean of 0.55 ± 0.45 times. More
males were hospitalized once (38.1%) than
females (31.1%); however, more females
(5.8%) than males (2.6%) were hospital-
ized twice. The mean days of hospital ad-
mission was 54.9 ± 53.6 days overall
(range 1–260), significantly higher for
women (75.2 ± 63.9 days) than men (45.6
± 46.3 days) (P = 0.003).

Factors affecting pattern of
utilization of the available services

Health seeking behaviour
More women than men had attended a pri-
vate clinic for the diagnosis of TB (28.8%
versus 14.7%), whereas more men than
women had visited a public chest clinic
(51.5% versus 42.7%) or public chest hos-
pital (32.5% versus 20.4%) (P < 0.001).

The first facilities that patients sought
when they needed care also differed but not
significantly (P = 0.167). More male pa-
tients than female patients preferred chest
hospitals (30.7% versus 25.2%) and chest
clinics (52.8% versus 48.5%). On the oth-
er hand, more women than men used gen-
eral hospitals (3.9% versus 1.3%), private
clinics (20.4% versus 14.7%) and other
health facilities (1.9% versus 0.4% respec-
tively).

A significantly higher proportion of fe-
male patients (35.0%) used traditional med-
icines for treatment of TB compared with
males (24.2%) (P = 0.043).

Past adherence to treatment, follow-up
and health education sessions
The majority of TB patients (85.0%) said
they had been adherent to treatment in the
past; more females than males (86.4% ver-
sus 84.4%). A total of 15.0% of patients
had stopped treatment, significantly more
males than females (P = 0.0412). Just less
than a tenth of females (9.7%) had stopped

treatment due to minor side-effects (which
are not indications for stopping treatment)
compared with 8.7% of males. However,
more males (6.9%) than females (3.9%)
had stopped treatment due to the time and
money cost.

Home visits were made to 18.0% of TB
patients; more women (19.4%) than men
(17.3%) were visited but this was not sta-
tistically significant (P = 0.064). The ma-
jority of the TB patients (94.9%) attended
the clinic regularly. However, 5.1% of them
stopped attending, 5.8% of females and
4.9% of males (P = 0.683). The majority
of TB patients (92.5%) did not miss any
health education sessions. However, a sig-
nificantly higher percentage of women
(11.7%) missed one or more health educa-
tion sessions compared with only 5.6% of
men (P = 0.050).

Sources of knowledge about TB
The chest clinic was the main source of
knowledge for the majority of both men
(74.4%) and women (69.0%). Fewer pa-
tients (11.6% of females and 10.4% of
males) were informed about TB through
the mass media. More females (11.6%)
than males (5.2%) were informed about TB
through other patients. Other sources of
knowledge included private physicians and
nurses (10.0% of males and 7.8% of fe-
males) (P = 0.295).

Diagnosis and treatment delay
The time elapsed from the appearance of
clinical signs of TB until seeking health
care ranged from 0 to 4 months with a
mean of 2.2 ± 5.1 months (Table 2). No
statistical significant difference was ob-
served between male and female patients in
the delay before diagnosis. The delay in
starting treatment, however, ranged from 1
to 21 weeks (mean 1.3 ± 1.5 weeks), and
was significantly higher for males (1.4 ±
1.7 weeks) than females (1.2 ± 1.3 weeks)
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(P < 0.001). Table 2 shows that 64.4% of
patients received treatment within the first
week of diagnosing the disease.

Accessibility to health care facilities
Distance to the clinic for patients ranged
from 0.1 to 60.0 km with a mean of 9.8 ±
10.8 km and a median of 9.0 km. Female
patients lived on average 8.1 ± 9.2 km
away from the health service compared
with 10.1 ± 11.9 km for male patients (P =
0.323). The mean commuting time to the
chest clinic was 23.3 ± 18.6 min (range 1–
20), with no significant difference between
males (22.4 ± 16.4 min) and females (24.9
± 22.3 min) (P = 0.868). About half the
patients (52.4%) were within walking dis-
tance (< 5 km) of the chest clinics. Slightly
more men (24.2%) went to the clinic on
foot compared with 19.4% of women. The
latter tended to use public transport slightly

Table 2 Diagnostic and treatment delay for male and female tuberculosis
patients

Characteristics Males Females Total Mann- P-value
(n = 231) (n = 103) (n = 103) Whitney
No. % No. % No. % z

Diagnostic delay
(months)

< 1 75 32.5 35 34.0 110 32.9
1– 76 32.9 27 26.2 103 30.8
2– 61 26.4 29 28.2 90 27.0
4+ 19 8.2 12 11.7 31 9.3
Mean ± s 2.2 ± 7.9 2.1 ± 3.0 2.2 ± 5.1 0.902 0.367

Treatment delay
(weeks)

< 1 162 70.1 53 51.5 215 64.4
1– 25 10.8 8 7.8 33 9.9
2– 12 5.2 12 11.7 24 7.2
4+ 32 13.9 30 29.1 62 18.6
Mean ± s 1.4 ± 1.7 1.2 ± 1.3 1.3 ± 1.5 3.934 0.0001

n = total number of respondents.
s = standard deviation.

more than males (16.5% versus 13.9%).
The most common means of transport (mi-
crobus) was equally utilized by both sexes
(55.4% and 55.3% respectively) (P =
0.568).

Patient satisfaction with care and
perceptions about TB

Satisfaction with the quality of health care
provided
Men tended to be more satisfied with the
clinic working hours than women but not
significantly so (67.1% reported them
‘very suitable’ compared with 61.2%) (P =
0.257). Satisfaction with waiting time,
waiting places, communication with staff,
availability of investigations, health educa-
tion sessions, social services and follow-up
at home did not differ significantly between
the sexes. The overall mean satisfaction
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score (82.5% ± 13.5%) was very similar
for both males and females (82.8% ±
12.8% and 81.1% ± 14.2% respectively, P
= 0.389) (Figure 1). Drug availability was
the only parameter that differed significant-
ly, with a tendency for men to be more sat-
isfied (P = 0.048).

Knowledge about TB
In questions about their knowledge and op-
tions of TB, more male patients ‘strongly
agreed’ with the following statements: TB
is a dangerous disease if not treated; TB is
an infectious disease; recovery from TB is
possible; a long treatment duration is very
expensive; TB affects work capacity; and it
is important to comply with treatment (P =
0.137, 0.462, 0.272, 0.004, 0.026 and
0.997 respectively). However, more fe-
males strongly agreed that correct treat-
ment leads to rapid amelioration of
symptoms (P = 0.486) and they lacked
knowledge about TB (P = 0.024). Similar
proportions of both male and female pa-
tients strongly agreed about the importance

of continuing treatment even after the dis-
appearance of symptoms (P = 0.561).
They were also aware of the importance of
consulting a physician immediately if new
symptoms appear (P = 0.696), the impor-
tance of being hospitalized (P = 0.679),
and that malnutrition leads to deterioration
of the condition (P = 0.905). Patients’
scores on knowledge about TB ranged
from 18% to 80% with a mean of 64.2% ±
9.5%. The mean score of females (61.9%
± 10.8%) was significantly lower than
males (65.4% ± 8.6%) (t = 4.159, P =
0.042) (Figure 1).

Perceptions and opinions about social
consequences of TB
Fewer female patients strongly agreed that
they feel ashamed about having TB (P =
0.394). Similar proportions of male and fe-
male disagreed that the disease affects the
way the others deal with them, and they
have to hide their disease from their rela-
tives (P = 0.981 and 0.915 respectively).
Nearly similar proportions of male and fe-

Figure 1 Mean percentage satisfaction scores of tuberculosis patients and knowledge and
perceptions about TB
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male patients strongly agreed that they pre-
fer to live alone (P = 0.864). However,
more females strongly agreed that TB af-
fects the relationship with the partner’s
family (P = 0.509). The score of patient’s
perceptions about the impact of TB on so-
cial communication ranged from 4%–80%
with a mean score of 45.1% ± 16.0%, sim-
ilar in females (45.1% ± 15.9%) and males
(45.1% ± 16.1%) (Z = 0.002, P = 0.982)
(Figure 1).

Perceptions and opinions about impact of
TB on family relationship
More women did not agree at all that TB
affects marital status and familial commit-
ments (P = 0.044 and 0.083 respectively).
However, more of the males did not agree
at all that TB decreases the chance of mar-
riage for young patients (P = 0.009) and
that the woman has no right to decide about
treatment (P = 0.174). The score of pa-
tient’s opinions about the impact on family
relationship ranged from 20%–80% with a
mean of 43.1% ± 19.4%; there was no sig-
nificant difference between males (42.4%
± 18.7%) and females (44.4% ± 20.9%) (t
= 0.521, P = 0.471) (Figure 1).

Perceptions and opinions about impact on
women’s reproductive health
A significantly higher percentage of fe-
males strongly agreed that TB leads to se-
vere complications during pregnancy (P =
0.015), TB affects pregnancy (P = 0.026)
and TB affects breastfeeding (P = 0.008).
However, no significant gender differences
were observed in opinions about the rela-
tionship between TB and infertility of
woman (P = 0.629). Patients’ opinion
scores on the impact of TB on women and
breastfeeding ranged from 18%–80% with
a mean of 65.3% ± 22.4%. No statistical
significant difference was observed be-
tween scores of males (65.7% ± 22.5%)

and females (69.9% ± 24.0%) (t = 1.365,
P = 0.164) (Figure 1).

Patient’s compliance
Figure 2 shows the distribution of TB pa-
tients by sex and compliance to health care
services in the follow-up period. The mean
percentage of non-compliance with drug
treatment was 13.5% ± 18.4% for males
and 14.2% ± 19.6% for females (P =
0.695).

The mean percentage of non-compli-
ance to medical examination was 12.4% ±
25.2% for males and 7.9% ± 20.2% for fe-
males (P = 0.120). The mean percentage
of non-compliance by women (58.6% ±
43.2%) was significantly higher than that
of men (49.0% ± 44.4%) (P = 0.049).

Outcome at the end of follow-up
Table 3 shows that only 9.3% of patients
overall remained smear-positive on sputum
examination at the end of follow-up; there
were significantly more males than females
(10.4% versus 6.8%) (P = 0.029). Sputum
culture was only performed for 29.6% of
TB patients, with no significant differences
in results between the sexes (P = 0.641).
The majority of TB patients (95.2%) had
negative findings on X-ray examination and
no significant difference was found be-
tween males and females (P = 0.604).

Table 4 reveals that 34.1% of patients
completed their treatment, more of the
males (34.6%) than females (33.0%). Cure
was recorded for 60.5% of patients: 63.1%
of women and 59.4% of men. Treatment
failure was noted in only 4.8% of patients
overall, more males (5.6%) than females
(2.9%). A minority of patients (0.6%) did
not complete their treatment. These differ-
ences were not statistically significant (P =
0.645).
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Multivariate analysis of risk
factors
Multiple logistic regression analysis was
used to predict risk factors for treatment
failure. Due to the large number of factors
studied, similar sets of factors were tried
each time, namely socioeconomic charac-
teristics and factors affecting utilization
patterns. Treatment failure was used as the
outcome factor. The forward likelihood ra-
tio model showed that the satisfaction of
TB patients with the quality of medical care
provided at the chest clinic was the only
significant predictor for treatment failure
(B = 0.092, Wald = 6.425, P = 0.0113, r =
0.21, Exp(B) = 1.096).

Discussion
The present study illustrated that male cas-
es of TB outnumbered females by 2.2:1. It
is not clear to what extent this difference
results from biological factors, sociocul-
tural contexts and from under-recognition

of TB among women due to poor access to
care [8] or lower reporting of morbidity by
women, which may be due to the culture of
silence (a tendency to bear pain and suffer-
ing silently, or due to constraints of com-
munication). Generally, women in
underdeveloped countries face more barri-
ers than men in accessing health care ser-
vices. However, there is little research to
explain the impact of gender inequalities in
access to care and on reported sex differ-
ences for rates of TB [10].

Borgdorff et al. explored whether lower
TB notification rates among women were
due to reduced access to health care (par-
ticularly diagnostic services for women)
[11]. They found that notification rates var-
ied widely among countries, but the female
to male ratio was below 1 and decreased
with increasing age in almost all. It was <
0.5 in surveys of Southeast Asia and the
Western Pacific region and approximately 1
in the African region. This finding suggests
that male/female differences in notification

Figure 2 Mean percentage non-compliance for tuberculosis patients (non-compliance defined
as performing 80% or less of required treatment/examinations)

X-ray
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rates may be largely due to epidemiological
differences and not to differential access to
health care. In Nepal, however, the male to
female sex ratio was 5:1 [12], a difference
that can only partly be explained by physio-
logical differences between men and wom-
en; other likely factors include geographic,

socioeconomic, cultural and health service
variables.

Socioeconomic factors play an impor-
tant role in determining sex differences in
TB rates. These factors can influence ac-
cess to health care [13]. The present re-
search indicated that female patients were

Table 3 Distribution of tuberculosis patients by sex and results of investigations at the
end of follow-up

Results of Males (n = 231) Females (n = 103) Total (n = 334) χχχχχ2-test P-value
investigations No. % No % No %

Sputum
examination

Negative 207 89.6 96 93.2 303 90.7 χ2 = 7.459 0.029
Positive 24 10.4 7 6.8 31 9.3

Sputum culture
Not done 164 71.0 71 68.9 235 70.4 χ2 = 0.890 0.641
Negative 54 23.4 28 27.2 82 24.6
Positive 13 5.6 4 3.9 17 5.1

X-ray
Negative 219 94.8 99 96.1 318 95.2 χ2 = 0.269 0.604
Positive 12 5.2 4 3.9 16 4.8

Table 4 Distribution of tuberculosis patients by sex and
outcome at the end of the follow-up

Outcome Males Females Total
(n = 231) (n = 103) (n = 334)
No. % No. % No. %

Treatment completed 80 34.6 34 33.0 114 34.1

Cure 137 59.4 65 63.1 202 60.5

Treatment failure 13 5.6 3 2.9 16 4.8

Default/treatment not
completed 1 0.4 1 1.0 2 0.6

Total 231 100.0 103 100.0 334 100.0

χ2 = 1.665, P = 0.645.
n = total number of respondents.

3
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more socioeconomically disadvantaged
than males. Just less than half of females
(46.6%) were illiterate, the majority of
them (93.2%) were not working and
81.6% were supported by another family
member, either husband or father. More-
over, the mean family size and mean
crowding index of female patients were
significantly higher than those of males.
Hudelson reported similar findings in the
UK [5]. He found that socioeconomic fac-
tors might be important in different ways.
First, they may play a role in determining
overall sex differentials in rates of infection
and progression to disease; secondly, they
may lead to gender differentials in barriers
to detection and successful treatment of
TB; and thirdly, they may be mediated via
denial and concealment of TB diagnosis
and disease thus causing delay. Each has an
implication for successful TB control pro-
grammes.

The pattern of symptoms was different
between the sexes. Women tended to
present the disease more severely than
men. Our study indicated that significantly
more women than men presented with pur-
pura. However, symptoms of cough and
expectoration were less common among
women than among men. This may be as-
sociated with increased diagnostic and
health care delay. Moreover, poor diagno-
sis, as indicated by recurrence of the dis-
ease and longer duration of hospital
admission, was more common among
women. Recurrence of the disease was
significantly higher among female patients
than males (16.5% compared with 12.1%).
Hospitalization of TB patients is indicated
when treatment of an emergency such as
haemoptysis is needed, there are associated
conditions such as uncontrolled diabetes,
further investigation of suspected TB is
needed or the patient is unable to take su-
pervised treatment on an ambulatory basis

[14]. Findings of the present work also re-
vealed that the mean duration of hospital
admission was significantly higher for
women than for men (75.2 versus 45.6
days).

The study illustrated that more female
than male patients had visited private clin-
ics or taken traditional medicines before at-
tending the health facility. Moreover, a
significantly higher percentage of females
(28.8%) than males (14.7%) initially
sought treatment from private clinics. In
support of these findings, Johansson et al.
in Vietnam reported that women had a ten-
dency to seek out private services and
practise self-medication before seeking
care at public services [14]. Also, Ahmed et
al. in Bangladesh reported that women suf-
fering TB relied to a greater extent on home
remedies, traditional care and unqualified
allopaths than men [15]. Moreover, Lie-
fooghe et al. studied perceptions of TB
among patients in Kenya [16]. They found
that more women than men considered tra-
ditional treatment as a valid alternative to
modern treatment.

Promoting adherence by directly ob-
served treatment is much more important
than expanding resources on defaulter trac-
ing which is difficult and often unproduc-
tive, especially in low income countries
[17]. The present study indicated that
15.0% of TB patients had stopped treat-
ment in the past and that defaulters were
more common among males than females.
More women than men stopped treatment
due to minor side-effects (which are not
indications for stopping treatment). How-
ever, more men than women had stopped
treatment due to the time and money cost.
Similar findings were reported by Nair et al.
in Bombay who found that more men de-
faulted in the first month of treatment than
women [18]. In fact, the reasons for poor
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adherence are multifaceted and complex
[19,20].

The present study showed that 47.6%
of the sample had been non-compliant with
drug treatment in the past, putting them at
risk of treatment failure. This figure was
higher than that reported by Mousa et al. in
Alexandria, Egypt  who found that 41% of
smear-positive TB patients were non-com-
pliant [21]. In addition, it was higher than
that reported by Gad et al. in Alexandria,
Egypt who found that about one-third of
the patients were non-compliant [22]. In
New Delhi, 26.9% of patients failed to
complete their TB regimen within 9 months
[23].

The present study illustrated a lower
non-compliance with health education and
medical examination in the past among fe-
male patients compared with males, al-
though this difference is not statistically
significant. This finding is consistent  with
that reported by Yanai et al. in Sweden who
showed that women are generally more
likely to comply with medical care than
men [24].

Patients may default on treatment be-
cause of the inconvenience of frequently
reporting to clinics with inconvenient open-
ing hours situated far from their homes
[10,25,26]. The present work indicated
that TB patients were largely satisfied with
the quality of services provided (mean
score 82.5%). Overall, no significant sex
difference was observed in patients’ satis-
faction with the quality of services pro-
vided.

The present study found that TB pa-
tients had limited understanding and knowl-
edge about TB, with a mean knowledge
score of only 64.2%. Knowledge was sig-
nificantly worse among women than men.
Liam et al. in Malaysia [27] reported the
same finding. Poor compliance was en-
countered among Malaysian patients who

had misconceptions and limited knowledge
about the disease and its treatment. Studies
in Vietnam and Malawi [28,29] explored
gender differentials in knowledge, beliefs
and attitudes towards TB and its treatment
and how these factors can influence pa-
tients’ compliance with treatment. They re-
ported that insufficient knowledge and the
cost of treatment were the main obstacles
to compliance among men, while sensitivi-
ty to interactions with health staff and the
stigma of disease were reported as the main
obstacles among women.

Patients believed that TB affects marital
relationships and diminishes marriage pros-
pects for young TB patients. They also be-
lieved that TB affect women’s reproductive
health. These perceptions were significant-
ly more common among female than male
patients. Liefooghe et al. in Pakistan report-
ed similar findings [30]. They found that
TB patients perceived the disease to have
many consequences on them and their
families, that TB in one partner may lead to
divorce and that female patients are more
affected by the social consequences of TB.

The present study revealed a gender
disparity in sputum results of TB patients.
Significantly fewer females (6.8%)
showed a sputum-positive test at the end of
the follow-up compared with males
(10.4%). The possible reasons for low
sputum positivity among women may
range from poor explanation of sputum
production techniques, more women hav-
ing paucibacillary disease and non-produc-
tive cough, cultural inhibitions against
forcing up expectoration or genuine inabili-
ty to produce good quality sputum leading
to submission of saliva [8]. Consistent with
this finding, Boeree et al. in Malawi [29]
and Reider et al. [31] in the USA reported
that significantly fewer women submit
sputum samples and are diagnosed with
smear-positive TB.
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Treatment failure was recorded among
4.8% of TB patients, and although more
males than females failed (5.6% compared
with 2.9%), this difference was not statisti-
cally significant. Our failure rate was
slightly higher than those reported before in
Egypt (3.2% and 2.2%) [32]. Becerra et al.
indicated that treatment failure of DOTS is
strongly predictive of active pulmonary
multi-drug resistant TB [33]. The mixing of
different drug regimens will tend to in-
crease the failure rate and probability of
secondary resistance [34]. Fully super-
vised or directly observed intermittent
treatment regimens have been reported to
be highly successful in achieving adequate
adherence to the intensive DOTS chemo-
therapy and in attaining the very high com-
pletion rate of the full course [35].

Multivariate logistic regression analysis
revealed that patients’ satisfaction with the
quality of care provided was the only pre-
dictor of treatment outcome among TB pa-
tients. This indicates that good quality
services were significantly associated with
better treatment outcome.

Conclusions
We conclude that effective supervision of a
national TB programme should ensure
availability of equipment as well as qualifi-
cations of the caregivers by training to im-
prove their skills and performance. This
will lead to increased satisfaction and high-
er attendance rate by patients, and conse-
quently a better outcome of treatment.
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