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Editorial
Tuberculosis is a major public health problem in the SAARC Region. Almost 50% of the adult
population of this Region has already been infected with Mycobacterium tuberculosis. WHO
declared TB as a Global emergency in 1993. World Health Assembly fixed the global targets for TB
control – detection of 70% infectious TB cases and 85% treatment success rate of detected cases.
The targets need to be achieved by the year 2005.
All the SAARC Member States adopted DOTS by 1996. Currently TB control situation is far better
in terms of DOTS population coverage, case detection rate and treatment success rate in the
SAARC Region. It is hoped that Region will achieve the designated target by 2005.
The Member States of the Region are planning to achieve the Millennium Development Goals &
Targets, which has been set for the year 2015.
The main obstacle in sustaining TB control achievements is HIV/AIDS. The emergence of HIV has
made the TB control programme complex. The overall HIV prevalence in the SAARC Region is
low, but there are major public health concerns regarding the future growth potential of HIV/AIDS
within the Region. All the Member States have been pursuing efforts at the National level to
manage the growing menace triggered by the spread of HIV/AIDS. HIV and TB both fuel each
other. So, the dual epidemic of TB and HIV must be addressed together with strengthened health
system. A joint response is there but it has to be geared up.
To tackle TB/HIV co-infection in the Region, a Regional Strategy for TB/HIV co-infection has been
developed by SAARC TB Centre under SAARC-Canada Regional TB and HIV/AIDS Project in the
year 2003, which is endorsed by the SAARC Member States. Action plan for implementation has
been framed in 2004.
Member States are also signatories to UNGASS declaration. To fulfill the commitment to deal
HIV/AIDS epidemic, Regional Strategy for HIV/AIDS is in the process of development under the
technical support of UNAIDS.
Still there is a long way to travel……………….
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Lung diseases and HIV/AIDS are welcome for publication.
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Is awareness of HIV enough to alter high-risk behaviour?
What do HIV positive individuals have to say?
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Abstract
This study was done to find out the awareness of HIV among HIV positive individuals
before being diagnosed HIV positive. The study also provides information on whether their
knowledge influenced their risk behavior if any. This is a descriptive study and data has
been collected from 108 HIV positive individuals from Chennai, South India. Awareness of
HIV and its mode of transmission were as high as 85%. Gender and literacy has not been
a barrier to awareness. In spite of awareness of HIV/AIDS and its spread, 73% of the
respondents continued risk behaviour. The respondents included men and women and
their reasons for risk behavior and their manifold misconceptions have been reported. The
findings call for the need to address these issues in preventive programmes aimed at HIV
control.
Key words: HIV, awareness, misconceptions, high-risk behaviour.
Introduction
India’s socio-economic status, traditional
social ills, cultural myths on sex and
sexuality and a huge population of
marginalized people make it extremely
vulnerable to the HIV/AIDS epidemic. In
fact the epidemic has become the most
serious
public
problem
since
independence. South and South East
Asia are now the epicenters of the HIV
epidemic with the majority of future
infections expected to occur in these
regions. Within South Asia India is
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expected to have the largest burden of the
epidemic in terms of numbers. With a
population of 1,027 billion people, the
HIV/AIDS infection rate is estimated at
0.7% of the adult population1. Many
predict that this nation of one billion
people will soon see infection rates soar if
current prevention programmes are not
scaled up2.
The government has taken up health
education
programmes
and
the
awareness of HIV/AIDS has increased
considerably 3,4. In the absence of a cure
or vaccine for HIV infection, prevention
and education remain the primary strategy
against HIV transmission5 and early HIV
detection6,7 . Previous studies have also
shown that knowledge leads to changes
in perception of personal vulnerability to
HIV and to subsequent action to reduce
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HIV risk behaviors8,9. Education in health
promotion/risk avoidance is therefore
often considered the first line of defense
against public health threats10.
However even where knowledge has
been substantially increased, 'knowing' is
not necessarily 'doing'. In the individuallevel literature on adults, HIV knowledge
was found to be necessary but not
sufficient condition to effect change in HIV
risk behaviors11. Increases in rates of
syphilis in the US in the minority
communities reflect the failure of
educational efforts to reach them12.
Change is therefore the desiratum of
health education. There are on the one
hand positive effects of health education
and on the other hand education does not
seem to influence behavior change.
There is dearth of information in this
context from India except for the impact of
health education with the increase use of
condoms among truck drivers and
commercial sex workers 13,14.
It was therefore felt that with all these
prevention efforts made towards HIV
control, it is important to find out the
impact of awareness of HIV /AIDS on risk
behavior from HIV positive individuals
themselves. These individuals had
obviously exposed themselves to risk
before a diagnosis of HIV was made. It
was also important to find out from them
what led them to risk behavior. It is
against this background that this study
was planned. The findings of this study
could help to bring out important issues,
which need to be addressed in health
education programmes aimed at
prevention of HIV / AIDS.
Methods
The respondents were HIV positive
individuals attending the clinics in

Tambaram Sanatorium, STD clinic of the
General Hospital and the Tuberculosis
Research Centre, Chennai as out patients
from October 2000 to March 2002.
Respondents, who were willing to
participate, spare their time and not too ill
to respond were considered for the study
after their informed consent was obtained.
They were assured strict confidentiality
that their names would not be used for
the purpose of the study .One hundred
and eight HIV positive individuals were
interviewed using a semi structured
interview schedule. Qualitative data was
collected with the help of vignettes, which
were noted down as expressed by the
respondent. The respondents were
divided into two groups depending on
their awareness of HIV/AIDS risk
behaviour. The researcher has used the
terms 'Before' and 'After'. 'Before' refers
to the group who had risk behaviour
before being aware of HIV as a disease,
before their diagnosis of HIV .The 'After'
group are those who had risk behaviour in
spite of being aware of HIV, before their
diagnosis was made. “Risk” refers to
premarital and extra marital intercourse
and IV drug abuse and for those married
refers to unprotected sexual intercourse
in spite of being aware of their spouse’s
promiscuous behaviour. “Awareness”
refers to their awareness of HIV/AIDS as
a disease and its mode of spread and not
their HIV status. Data were checked for
errors, entered and analyzed using the
SPSS (10.5 version) package.
Results
Profile of patients
The demographic details are presented in
Table I. Among the 108 respondents 65%
were males, 80% were between 25-44
years. One third of the male respondents
were drivers and half of the female
respondents were housewives. Fifty
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percent of the respondents were illiterate.
Six of the respondents were commercial
sex workers.
Awareness of HIV/AIDS
Of the 108 respondents 92 (85%) said
they were aware of HIV/AIDS before their
diagnosis of HIV. Most the responses
were that HIV was caused by having sex
with multiple sex partners, IV drug use
and blood transfusion. The main source
of information among them was the mass
media
especially
the
television
programmes and the other source was
through word of mouth. Forty-two (78%)
of illiterates were aware of HIV/AIDS (Fig
1).
Risk behavior 'before' and 'after' being
aware of HIV/AIDS
Among the 92 (85%) who were aware of
HIV/AIDS, 26(28%) indulged in risk
behaviour (sexual / drug abuse) before
being aware of HIV/AIDS. They
comprised of 13 women and 13 men. The
other group, 66 (72%) indulged in risk
behaviour in spite of being aware of
HIV/AIDS. They comprised of 15 women
and 51 men.
Reasons for risk behavior ‘before’
being aware of HIV among women (n =
13) and men (n = 13)
Among the women respondents, there
were multiple reasons given for indulging
in risk behaviour before being aware of
HIV/AIDS. The main reason given was
that they trusted their husbands 8 (62%).
The other reasons expressed were no
choice in the matter, sexual desire or
used condoms. Four of the six
commercial sex workers said that it was

part of their job. To elaborate on these
reasons narrative summaries from the
women respondents have been quoted.
(Box 1)
Some of the reasons given by the male
respondents to having risk behaviour
before being aware of HIV/AIDS were,
'did not think I will be infected' (31%)
sexual desire (23%), peer pressure
(23%), sign of manhood (15%), alcohol
(15%) or part of the job (15%). Some of
these reasons are expressed in narrative
summaries. (Box 2)
Reasons for risk behavior ‘after’ being
aware of HIV among women (n = 15)
and men (n = 51)
The reasons for continuing risk behaviour
'after' knowing about HIV are reported in
(Fig 2 & Box 3a, Box 3b). Among the
women respondents the reasons given
were, No choice/Sexual harassment
(33%) and acceptance of spouse’s HIV
status (33%). The reasons given by the
men were peer pressure (41%) followed
by sexual desire (25%) influence of
alcohol (29%), part of the job culture
(18%) did not think I would be infected
(18%), sex with known persons (14%),
and that they used precautions (11%)
cheated/seduced.
Some
of
the
misconceptions for their risk behavior
were that they thought HIV/AIDS is a
disease of the west, only city girls have
AIDS, heat of the engine would kill HIV
germs, sex was a sign of manhood and
that messages on HIV/AIDS were only to
scare people and that they believed HIV
is curable. Some respondents said their
marital problems led them to risk
behavior.
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Table 1

Profile of interviewed patients (n =108)

Age in years
15-24
25-34
35-44
45+
Occupation
Unskilled
Skilled
Driver
Business
Agriculture
Salaried
Housewife
Commercial Sex
Worker

Male (n = 70)
No.

%

Female (n = 38)
No.
%

4
37
21
8

6
53
30
11

8
19
9
2

21
50
24
5

12
11
25
11
8
3
-

17
16
35
16
11
4
-

3
4
3
22
6

8
10
8
58
16

Box 1. Women believed their husbands
¾
¾
¾

¾

¾

“My husband said he had not had sex before marriage and I believed him”
“I have never had sex outside marriage nor have I ever suspected my husband’s fidelity”
“My husband died of HIV. I knew about his HIV status only when he was ill. I took him to different
places and he was treated for various illnesses. I did not know my husband had sex outside
marriage. In any case even if I knew it would not have made a difference. I have never refused
him sex when he wanted it. I had to agree. He would hit me if I refused him”
“My mother struggled to get me married. She was a widow. She chose my husband from a good
family. I never thought he would have HIV. Now that I have already tested positive there is
nothing I can do. I cannot go back home, my sister’s marriage will be affected. I had vowed that
I will be with my husband at our wedding whether in sickness or in good times. I need to accept
my fate and move on”
“I have no idea how I could have got this infection. Ours was a love marriage. I left my family to
marry this man. I have only him”

Box 2. Reasons for risk behavior before awareness – Men
¾
¾
¾
¾

“I am a drug user. I did not know that this caused HIV/AIDS. I thought HIV was only through
women and I never went to women. This was my only vice”
“I knew about STD and so I used to go only to women I knew and not to commercial sex workers”
“I was too young and not aware of HIV. Most young men go to Commercial sex workers, as we
cannot control our sexual desires. I do not feel guilty”
“Me and my friends would have a few drinks and then go to sex workers. If I did not comply they
would “make fun of me. I never knew about HIV/AIDS. I would not have gone, if I knew”
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Box 3a. Reasons for risk behavior “after” awareness
Women
¾
¾
¾

“I was aware my husband was promiscuous. I thought he would get infected. I never thought I could
get infected by him!”
“I knew my husband was having sexual relationships outside our marriage. In I refused him sex he
would bring other women”
“I knew my husband was infected with HIV. I still continued my relationship with him as I love him
very much and I consider this my fate”

Box 3b. Reasons for risk behavior “after” awareness
Men
“Once I heard about HIV/AIDS I stopped going to sex workers. I only go to known persons”
“I used precautions 90% of the time ever since I heard about HIV"
“I thought this was a disease of the west. Every time I went to a sex worker I washed my genitals
with soda and I thought I was safe”
¾ “I am influenced by my friends under the influence of alcohol. For us truck drivers this is part of our
job”
¾ “Among the truck drivers we believe that the heat from the engine kills germs and we are exposed
to a lot of heat. I therefore indulged in sex with a number of sex workers and never thought I would
get infected"
¾ “My friends told me that every time I went to a prostitute I should have penicillin shots and that
would protect me. I did just that and thought I was protected”
¾ “My friends told me that village girls do not get AIDS. Only city girls get AIDS”
¾ “My wife does not enjoy sex so I went to other women in spite of knowing about HIV. How else
could I satisfy my sexual desire?”
¾ “My desires got the better of me. I thought HIV was treatable”
¾ “I used to get drunk and then go to women. I had no idea what I was doing then. I did know about
the risk of HIV but who thinks of all that then?”
¾
¾
¾

Fig 1. Education vs. awareness among HIV / AIDS patients

50%

42%

Literate
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Fig 2. Reasons for high-risk behaviour reported by male and female HIV/AIDS patients
before and after being aware of HIV (Multiple answers)
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Discussion
This study is unique in that it brings out
perceptions
among
HIV
positive
individuals on their awareness of HIV as a
disease even before their diagnosis was
made and the reasons for their risk
behavior if any. It endorses the fact that
awareness alone does not and will not
result in behavioral change. Awareness is
high among the respondents in keeping
with the data that has been reported from
India3. However nearly three fourths of the
respondents continued to have risk
behavior in spite of being aware of
HIV/AIDS. The manifold misconceptions
such as heat kills germs, only city girls
have AIDS, washing genitals with soda
bicarbonate or a shot of penicillin after a
sexual act, throw a lot of light on the
reasons for risk behavior in spite of
awareness of HIV/AIDS. Among the very
few who were drug users, one respondent
said that he had heard of HIV but was
under the impression that it was only
through sex and not IV drug abuse. It has
been reported that publishing 'scientific
facts’ of the disease to the general public
results in little change in health related
behavior 15. In a study on behavior
change in HIV infected subjects following
health education it was reported that the
knowledge of AIDS though adequate did
not seem to influence significantly the
'change’ or ‘no change' in promiscuity16.
This study has also brought out the largely
influencing factors such as peer pressure,
sexual desire, and alcohol for risk
behavior. Among the women in this study
irrespective of the group, whether before
awareness or after awareness there is a
sense of helplessness, exploitation and
harassment. In India simply being married
is a risk factor to HIV as the transmission
from husbands to wives is frequently
observed 17-19. There is the issue of Indian

culture where a woman is expected to
serve her husband whatever the case
maybe. A woman who defies her husband
should be willing to risk being thrown out
of the house and rejected by society.
There is therefore a sense of acceptance
even if her husband is promiscuous or HIV
positive. In general researchers have
preferred many explanations for the HIV
risk of minority women: feeling of
powerlessness that lead to experience of
helplessness, a short-term view of the
world and of the consequences of
behaviour due to a mere violent and
chaotic environment, higher rates of
prostitution due to economic strain, and
denial of vulnerability to AIDS risk 20-24.
Ethnically determined values can influence
perceptions of HIV, attitudes toward highrisk behaviour, norms of behaviour, and
the potential for behavioral change25-29.
Many forces that subject them to HIV risk
therefore control women and the need of
the hour is to address these issues so that
their potential for behaviour change can be
successfully utilized in HIV prevention
programs.
Different population segments have
different educational needs, requiring input
from members of targeted population to
develop gender sensitive, relevant,
language appropriate and effective
programs and materials. The influence of
peer pressure and therefore the need for
peer educators, which have already been
introduced, needs to be exploited in all
prevention programs’. However one has to
keep in mind the influencing factors and
misconceptions which could dilute the
program if not addressed and render them
inefficient to change behavior.
Parents need to be involved in imparting
sex education at a very early age before
their children give in to peer pressure.
Therefore health education programmes
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targeting parents on how to impart this
education and the message about
potential dangers of HIV/AIDS that are
'adolescent friendly' need to be developed.
Limitations
This study has been done in a hospital
based setting among HIV positive
individuals
and
therefore
not
representative of the general population.
The sample is too small and insufficient to
come to broad based conclusions. There
is an urgent need to understand the
awareness patterns and misconceptions
on HIV among different sections of the
community both in urban and rural areas in
order to have a better perspective.
Acknowledgements
Authors would like to acknowledge the
staff of the Tambaram Hospital and STD
department of General Hospital, Chennai
for their support in carrying out the study.
We would also like to thank the
respondents being forthcoming in their
responses reflecting their trust in us. The
authors would like to acknowledge Dr. P.
Venkatesan and Dr. K.P Narendar for their
support in carrying out the study. The
authors thank Dr. P.R. Narayanan,
Director, Tuberculosis Research Centre for
his constant encouragement and
guidance.
REFERENCES
1.

2.

UNAIDS. World Health Organization. AIDS
Epidemic Update.
http://www.unaids.org/worldaidsday/2002/pres
s/update/epiupdateen.pdf. December (2002).
Ratnathicam, A. (2001). Aids in India:
incidence, prevalence and prevention, AIDSPatient-Care-STDs, 15(5), 255-261.

3.

NACO. (2001). National Baseline general
Population Behavioral Surveillance.
4. TNSACS. (2002). Behavioral Surveillance
Survey-Rural Round 11.
5. Kirby, D., and Di Clemente. (1994). Schoolbased interventions to prevent unprotected
sex and HIV among adolescents. In R. J.
DiClemente and J.L. Peterson (Eds.),
Preventing AIDS: Theories and methods of
behavioral interventions (pp. 117-139). New
York: Plenum
6. Flaskerud, J.H., & Nyamathi, A.M. (1989).
Black and Latina women’s AIDS related
knowledge, attitudes and practices. Research
in Nursing and Health, 12(6), 339-346.
7. Linville, P. W., Fischer, G. W., and Fiscoff, B.
(1993). AIDS risk perceptions and decision
biases. In J.B.Pyror and G.D. Reeder (Eds.),
The social psychology of HIV infection (pp. 538). Hillsdale, NJ: Lawerence Erlbaum
Associates.
8. Prochaska, J.O., Di Clemente, C.C., &
Norcross, J.C. (1992). In search of how
people change: Applications to addictive
behaviors. American Psychologist, 47, 11021114.
9. Rosenstock, I.M., Strecher, V.J., & Becker,
M.H. (1994). The health belief model and HIV
risk behaviour change. In R.J, DiClemente &
J.L Peterson (Eds). Preventing AIDS:
Theories and methods of behavioral
interventions (pp5-24) New York: Plenum.
10. Williams, G. (1969). The plague killers. New
York: Charles Scribner’s
11. Padian, N.S., Wijgert, J. H., and O’Brien, T.R.
(1994). Interventions for sexual partners of
HIV-infected or high-risk individuals. In R. J.
DiClemente and J. L. Peterson (Eds.),
Preventing AIDS: Theories and methods of
behavioral interventions (pp. 117-1390. New
York: Plenum.
12. Centre for Disease Control. (1988). Syphilis
and congenital syphilis–United States 19851988. Morbidity Mortality Weekly Report, 37,
486

SAARC Journal of Tuberculosis, Lung Diseases & HIV/AIDS

8

13. APAC-BSS Wave (2001). HIV risk behaviour
surveillance survey in Tamil Nadu and
Pondicherry
14. Chakroborty, A.K., Jana, S., Das, A.,
Khodakevich, L., Chakroborty, M.S., & Pal,
N.K. (1994). Community based survey of
STD/HIV infection among commercial sex
workers in Calcutta (India). Part 1. Some
social features of commercial sex workers.
Journal of communicable diseases, 26(3),
161-167.
15. Warwick, I., Aggleton, P, and Homans, H.
Constructing commonsense – young
people’s beliefs about AIDS. Social Health
Illness 10 (1988) 213
16. Venkoba Rao, A., Swaminathan, R.,
Baskaran, S., Belinda, C., Andal, G., and
Saleem, K. (1991). Behavior change in HIV
infected subjects following health education.
Indian Journal of Medical Research, (A) 93,
345-349
17. Srikanth, P., John, T.J., Jeyakumari, H., Babu,
P.G., Mathai, D., Jacob, M., Cherian, A.M.,
Ganesh, A., & Zachariah, A. (1997).
Epidemiological features of acquired
immunodeficiency syndrome in Southern
India. Indian Journal of medical research, 105,
191-197.
18. George, S., Jacob, M., John, T., J, M.K,
Nathan, M., Rao, P.S.S., Richard, J., &
Antoniswamy, B. (1997). A Case Control
Analyses of Risk Factors in HIV transmission
in South India. Journal of Acquired Immune
Deficiency Syndromes and Human
Retrovirology, 14, 290-293.
19. Jacob, M., John, T., George, S., Rao, P.S.S.,
& Babu, P.G. (1995). Increasing prevalence of
human deficiency virus infection among
patients attending a clinic for sexually
transmitted diseases. Indian Journal of
Medical Research, 101, 6-9.
20. Amaro, H. (1995). Love, sex and power:
Considering women’s realities in HIV
prevention. American Psychologist, 50, 437447.

21. Aral, S.E., & Wasserheit, J.N. (1995).
Interactions among HIV, other sexually
transmitted diseases, socio economic status
and poverty in Women. In A, O’Leary & LS,
Jemmont (Eds). Women at risk: Issues in the
primary prevention of AIDS (pp13-41). New
York: Plenum Press.
22. De, La, cancela, V. (1989). Minority AIDS
prevention: Moving beyond cultural
perspectives towards sociopolitical
empowerment. AIDS Education and
Prevention, 1 141-153.
23. Mays, V.M., & Cochran, S.D. (1998). Issues in
the perception of AIDS risk and risk reduction
activities by Black and Hispanic/Latino
women. American Psychologist, 43, 949-957
24. Worth, D. (1990). Minority women and AIDS;
Culture, race and Gender. In DA, Feldman
(Ed). Culture and AIDS (pp.111-135). New
York: Praeger
25. De, Bruyn, M. (1992). Women and AIDS in
developing countries. Social science and
Medicine, 34, 249-262
26. Faryna, E.L., & Morales, E. (2000). Selfefficacy and HIV-related risk behaviors among
multiethnic adolescents. Cultural Diversity and
Ethnic Minority Psychology, 6, 42-56.
27. Fee, E., & Kreiger, N. (1993). Understanding
AIDS: Historical interpretations and the limits
of biomedical individualism. American Journal
of Public Health, 83, 1477-1486
28. Gupta, G., & Weiss, E. (1993). Women’s lives
and sex: Implication for AIDS prevention.
Culture, Medicine and Psychiatry, 17, 399412.
29. Jemmott, L.S., Catan, V., Nyamathi, A., &
Anastasia, J. (1995). African American
Women and HIV risk reduction issues. In A,
O’Leary & LS, Jemmot (Eds), Women at risk:
Issues in the primary prevention of AIDS (pp
131-157). New York: Plenum Press.

SAARC Journal of Tuberculosis, Lung Diseases & HIV/AIDS

9

SAARC J TB L DIS & HIV/AIDS: 2005 II (1) 10-14

Detection of Intracellular TNF-α and IL-10 in CD4 and CD8 T
Cells of Patients with Pulmonary Tuberculosis
using a Flow Cytometer
N. Thapa 1, G. A. W. Rook 2, H. Donoghue 2, J. L. Stanford 2
1 Department of Microbiology and Immunology, Kathmandu University Medical School and Department of
Biotechnology, Kathmandu University, Dhulikhel, Kathmandu, Nepal
2 Department of Bacteriology, Royal Free and University College Medical School, London

Abstract
Cytokines are responsible for the regulation of cell-mediated immunity, which is impaired in
tuberculosis.
The peripheral blood mononuclear cells (PBMCs) of twenty tuberculosis patients and twenty
healthy controls were examined for the presence of intracellular TNF-α and IL-10 using a flow
cytometer. They did not reveal intracellular cytokines when stimulated with mycobacterial antigens.
However, large proportions of PBMCs showed intracellular cytokines when they were stimulated
with Phorbol 12-Myristate 13-Acetate (PMA) and ionomycin for just four hours. IL-10 showed no
differences in the cytokine profiles of CD4 and CD8 T cells of tuberculosis patients and healthy
controls whereas larger proportion of CD8 T cells of tuberculosis patients showed TNFα production (p<0.002). This suggests that there is an intricate cytokine imbalance in TB, which
might have important implications for its immunopathogenesis. This finding of this study supports
the need to investigate the presence of different cytokines in various cells such as CD4, CD8, γδ-T
cells as well as NK cells, lymphokine-activated killer (LAK) cells and monocytes.
Introduction
Tuberculosis results from M. tuberculosis that
reside inside the host macrophages and
overcome their defensive actions1. Effective
cell-mediated immunity (CMI) requires Th1
cytokines such as IFN-γ to activate the
macrophages2. In contrast, Th2 cytokines such
as IL-4 oppose the functions of Th1 cytokines
(3) on macrophages and help the B cells to
produce antibodies, which are ineffective
against intracellular mycobacteria4. Both
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inappropriate Th2 response and excessive Th1
response have been associated with
immunopathogenesis of various immune
disorders5. Indeed, tuberculosis patients show
reduced IFN- gamma and IL-2 but increased
IL-4, thus showing Th1 Æ Th2 shift 6.
Not all cytokines have been clearly labeled, as
Th1 and Th2 like IFN-γ and IL-4 because some
of them appear to be produced by both or
neither Th1 and Th2 cells. For this reason,
they have also been called Th0 cytokines. For
the purpose of this study, it is convenient to
divide the cytokines in to pro-inflammatory and
anti-inflammatory types. It appears that the
pro-inflammatory cytokines are closely
identified with Th1 cytokines whereas the antiinflammatory cytokines are associated with
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Th2 cytokines. TNF-α and IL-10 have been
used in the present investigation as the
representatives of pro-inflammatory Th1 and
anti-inflammatory Th2 cytokines, respectively.
TNF-α enhances the expression of MHC
class I and class II molecules and promotes
bactericidal and tumoricidal activities of NK
cells and macrophages7. It can also mediate
inflammation and septic shock. In tuberculosis,
TNF-α is also involved in granuloma formation
and its deficiency has been shown to result in
uncontrolled BCG infection in mice8.
TNF-α has wide-ranging adverse effects such
as acting as a pyrogen in the central nervous
system8 and triggering weight loss by
activating the enzyme lipoprotein lipase9. Thus,
TNF-α, which can mediate protective antimycobacterial immune responses locally in the
site of disease, can later lead to harmful effects
following their excessive production and
release in to the systemic circulation.
Therefore, thalidomide and other agents that
lower the effects of TNF-α, including anti-TNFα antibodies have been recommended as
adjunctive therapies in tuberculosis10.

Remaining blood cells were divided equally in
two universals. The culture medium (RPMI1640 supplemented with 2mM glutamine, 100
U/ml penicillin, 100 mg/ml streptomycin) was
added to both universals so their total volume
was about 18 ml in each. Blood diluted in
RPMI was then gently layered over 9 ml FicollHypaque solution in universal tubes. The
PBMCs were separated by centrifuging on
Ficoll-Hypaque at 1800 rpm for 28 minutes.
The PBMC layer between the RPMI and red
blood cell layers was removed using a sterile
pasteur pipette. PBMC were washed by
centrifuging in 20 ml of RPMI at 1500 rpm for
10 minutes. The supernatant was poured off
and the pellet was flicked to spread the cells.
The cells were diluted in 20 ml of RPMI; 100
µλ of this cell suspension was mixed with an
equal volume of trypan blue, and the cells were
counted using a haemocytometer. One drop of
autologous plasma was added to the cell
suspension and then spun at 1000 rpm for 10
minutes. The supernatant was poured off; the
pellet was flicked and the cells were
suspended in suitable volumes of RPMI with
20% autologous plasma to give 4X106 cells/ml.
STIMULATION

IL-10 can also enhance B cell proliferation and
antibody secretion. IL-10 can reduce
macrophage functions such as antigen
presentation by inhibiting the expression of
MHC molecules. IL-10 has been found to
cause rapid deterioration of mice infected with
M. avium as well as to inhibit the macrophage
antimycobacterial effect in vivo 11.

2X106 PBMC in 0.5 ml of RPMI were mixed
with an equal volume of double strength
Phorbol-12-Myristate 13-Acetate (PMA) +
ionomycin + monensin (Sigma) to give final
concentrations in the culture of 10 ng/ml, 2.0
µg/ml and 3.0 µΜ respectively, and incubated
for 4 hours.

Materials & Methods

STAINING, FIXATION & REMOBILIZATION

COLLECTION OF BLOOD & SEPARATION
OF PBMC

Fresh PBMC or PBMC cultured with stimulants
were recovered, put in Falcon LP2 tubes,
washed in staining buffer (PBS/1%BSA), and
harvested by centrifugation at 3000 rpm for 5
minutes. The supernatant was removed by
vacuum suction and the pelleted cells were
suspended in 50 µλ of staining buffer.

20 mls of peripheral blood samples were
collected using standard procedures in
heparinated tubes from 20 healthy subjects
and 20 patients with pulmonary tuberculosis
from University College London Hospitals. The
blood was centrifuged at 3000 rpm for 10
minutes. The supernatant or plasma was
removed using a sterile pasteur pipette.
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Cells were fixed with 50 µλ of solution A fixing
solution from Caltag) at room temperature for
15 minutes; washed in staining buffer as
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described above; permeabilised in 50 µg/ml of
solution B (permeabilising solution from
Caltag) with 2 µλ of anti-cytokine Mab
(Pharmingen) and 3 µλ of anti-CD4
(DAKO)and anti-CD8 Mabs (DAKO) at room
temperature for 30 minutes.

TNF-α was higher amongst CD4 T cells whereas
the proportions of cells producing IL-10 were higher
amongst CD8 T cells in healthy subjects and
healthy controls.

The specificity of the staining technique used for
the detection of intracellular IFN-γ and IL-4 in the
CD4 and CD8 T cells was confirmed by including
the nonspecific isotype-matched control and anticytokine monoclonal antibodies in unstimulated
cells. In addition, unlabelled anti-cytokine
antibodies were used for neutralisation of the
cytokines and recombinant TNF-α and IL-10 were
used for competitive inhibition of staining.
Next, the stained cells were washed in staining
buffer as described above; and finally suspended in
500 µλ of 0.2% paraformaldehyde solution.
FIXATION & ANALYSIS
The pelleted cells were finally suspended in 500 µλ
of fixing buffer (4% paraformaldehyde/PBS/0.1%
sodium azide) and run through the fluorescenceactivated cell scanner (FACS) within 48 hours.
The FACS was operated using the Hewlett Packard
software. The machine was set to its optimum
instrumentation settings (scatter detector and
amplifier, threshold and compensation) using
previously set parameters. The threshold was set
with the forward scatter at 100. Lymphocyte cell
populations were gated and information for 10,000
cell events were stored. The data files were read
using the Hewlett Packard reader software.
Dotplots and histograms were plotted for three
parameters and the % of cells with intracellular
cytokines were calculated.
Results
IL-10 production by PBMCs stimulated with PMA +
ionomycin showed no differences between CD4
and CD8 T cells of healthy subjects and
tuberculosis patients but IL-10 production by CD8 T
cells was higher amongst tuberculosis patients (see
the tables below). Proportions of cells producing
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Table 1: Cytokines in PMA+ ionomycin
stimulated CD4 T cells:
Cytokines in
% CD4 T
cells
TNF-α
IL-10

TB
patients
(n=20)
48+/-9
38+/-10

Healthy
controls
(n=20)
52+/-10
42+/-10

Statistical
significance*
Not significant
Not significant

Table 2: Cytokines in PMA + ionomycin
stimulated CD8 T cells:
Cytokines in
% of CD8
T cells
TNF-α
IL-10

TB
patients

Healthy
controls

Statistical
significance*

39+/-12
50+/-16

28+/-9
58+/-11

P<0.002
Not significant

* Using Mann-Whitney test

Discussion
Our results showed that IL-10 production was
raised amongst CD8 T cells of tuberculosis
patients where as the TNF-α production was
similar in the two groups. There are
contradicting reports of anti-mycobacterial
potency conferred by different cytokines such
as TNF-α and IL-10. TNF-α and IFN-γ,
predominant in Th1 response, have antimycobacterial macrophage activating roles
which have been reported to show a
synergistic effect in mice12. There are also
reports claiming that no combination of
cytokines has been shown to confer total
mycobactericidal
capacity
on
human
macrophages in vitro13 unlike their counterparts
in mice. Murine macrophages produce reactive
nitrite intermediates (RNI) such as NO (nitric
oxide) in response to TNF-α which are seen to
kill M. tuberculosis in vitro14. In absence of
effective killing of M. tuberculosis in vivo, the
main roles of cytokines
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altering growth of M. tuberculosis in vitro so a
combination might be more potent19. There
might be optimal ratios of different cytokines,
such as the ratio of IL-10 to IFN-gamma or IL-2
is thought to determine if the eventual type of
response becomes protective or ineffective20.
Both TNF-α and IL-10 can be produced by
macrophages which can affect the types of Th
cells selected21. In addition, IL-12 can also
activate γδ-T cells and NK cells22 so they can
secrete macrophage activating factors to kill
intracellular M. tuberculosis (1). IL-12 as well
as IL-18 have been found to potentiate Th1
pathway23. Mycobacteria reacting with antigenpresenting cells produce a rich mileau of
cytokines which act as potent activators of T
cells in contrast to using a particular cytokine
such as TNF-α or IL-10 24. Also, the cells
which secrete a combination of cytokines might
be suited for especial function compared to
cells which produce them separately.
Therefore, the investigation of multiple
cytokines in different cells might show
important results.

might be to mediate tissue damaging effects
(14a).
The ratio of Th1/Th2 or other subtle cytokine
balance might be important in modulating the
cytotoxic function of TNF-α which may destroy
mycobacteria as well as cause damage to selftissues. The balance between these two
function may be dependent upon other
cytokines. Some researchers have found that
TNF-α causes relatively little tissue damage in
the presence of a pure Th1 cytokine pattern in
mice but a necrotic T-cell-mediated
inflammatory response results from a mixed
Th1+Th2 cytokine pattern 15.
Particular cytokine patterns might also optimize
cytolytic activities of different lymphocytes such
as NK cells, LGL and cytotoxic T cells. These
lymphocytes can lyze macrophage with a low
anti-mycobacterial potential. The lysis process
itself might be a double-edged sword so that
cytolysis in the presence of unfavourable
cytokines might result in tissue damage.
Inflammatory cytokines, such as TNF-α, have
also been found to be elevated in more
severely affected lesions as shown by high
resolution computed tomography 15
Paradoxically, the presence of IL-10 in
tubercular pleurisy has been seen as
favourable16 as it has been reported to mediate
a protective response in tubercular pleurisy by
suppressing
mycobacterial
growth
in
macrophages and activating T cells if it is
present before stimulation by mycobacteria
produces IFN-gamma 17. Therefore, it is not
possible to categorise a single cytokine as
being protective or non-protective. The
correlation of protective and unfavourable
immune responses with Th1 and Th2
responses, respectively, might be a gross
simplification. M. tuberculosis may require a
specific manner of killing with relevant effector
cells conditioned with specific activation
signals such as cytokines, induced in a
different order and in different amounts and
combinations18. For example, TNF-alpha lyzed
M.tuberculosis infected macrophages but no
individual cytokines were found better at
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Abstract
In the era of HIV/AIDS and in the context of the developing world HIV/AIDS has led to a pandemic. HIV
antiretroviral drugs are inaccessible and unaffordable and the only choice that health care providers
have is to work towards improving the quality of life of individuals as long as they live with this dreaded
disease. This study on 203 seropositive individuals, 102 women and 101 men, was undertaken to find
out the differences in the quality of life perceived by women and men living with HIV/AIDS. The
WHOQOL-BREF scale was used to assess the quality of life.
The findings from this study reveal that men report a poor quality of life in the psychological domain
(p<0.01) while women in the sociological domain (p=0.03). The stage of illness does not seem to
influence quality of life among women and men. The findings emphasize the need for health providers
to assess the QOL among people living with HIV/AIDS. This information would be helpful in planning
effective intervention strategies for men and women living with HIV/AIDS in order to be ensured of a
quality of life.
Key words: Quality of life, HIV/AIDS, Gender, and Domains.

Introduction
The scourge of HIV/AIDS in the developing
world has led to a pandemic. On the one hand
the numbers of those infected are on the rise,
families are being wiped away, the
psychosocial factors that accompany the
disease are many and the impact of this
diseases is felt not only by the individual, but
his family and in the larger context, society. On
the other hand is the inaccessibility and
unaffordability of antiretroviral drugs. Although
the virus and its concurrent maladies drain
physical resources from individuals, a
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psychological and social cost is also incurred.
The only choice therefore that health providers
have is to concentrate on improving the quality
of life of infected persons for as long as they
live with the dreaded disease. This could have
a positive ripple effect on their families and
others who are affected by this disease.
Research on the association of HIV and QOL,
is still in its infancy. The concept of health
related quality of life (HRQOL) can be traced to
1947 and the World Health Organization’s
definition of health as a “state of complete
physical and mental and social well being and
not merely the absence of infirmity”1. Health
care professionals therefore are encouraged to
become familiar with the predictors of HRQOL,
which may eventually contribute to the
development of multiple entry points for
interventions in promoting QOL. The term
QOL is used synonymously with HRQOL.
There have been studies on QOL which have
outlined the major aspects of QOL which
include physical, social, emotional and
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cognitive functioning: mobility and self-care:
patient perception of health: and symptoms
2,3,4. It has also been found that an assessment
of HRQOL has found to enhance
communication between patients and
providers5. In the developed world given the
longevity achievable with current prophylactic
and therapeutic strategies for persons with HIV
infection, quality of life (QOL) has emerged as
a significant medical outcome measure and its
enhancement an important goal. There have
been a few studies that have examined the
construct of QOL within a HIV population most
of which have focused on gay and bisexual
men6, 7. There are other studies that have
examined QOL in diverse samples of people
living with HIV/AIDS8, 9 (PLWHA). However a
negligible number of females were represented
in the samples in these studies. There is
dearth of information from India in this regard.
Since the importance of QOL has found to be
important in the management of HIV it is
important to understand the quality of life
among PLWHA. It is also important to view it
from a gender perspective in order to evolve
gender sensitive strategies in order to improve
QOL. It is with this objective that this study
has been planned.
Methods
This study was carried out in Chennai the
capital of Tamilnadu State, in south India.
Chennai is the fourth largest metropolitan city
in India and is located on the East coast, and
spreads over an area of 216 sq. kms10. The
study site was the Tuberculosis Research
Centre (TRC) and the sexually transmitted
diseases (STD) outpatient clinic attached to
the Government General Hospital (GH).
The design used is a period cohort design, on
a cohort of patients attending the out patient
clinic of the TRC and the STD clinic of the GH,
Chennai during March 2000 to July 2003.
Study population
The study population consisted of 203 of 220
HIV-positive patients enrolled in a clinical trial
on tuberculosis chemoprophylaxis during the
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period March 2000 to July 2003. There were
102 women and 101 men. The study
respondents were referred for the clinical trial
from the STD clinic of the Government General
Hospital, antenatal clinics and NonGovernmental Organizations (NGOs). The
respondents were from the lower socioeconomic strata of society.
Inclusion criteria for the present study included:

(1) Documented evidence of HIV
seropositive status,
(2) Ability and willingness to provide
informed consent and
(3) Willingness to spare the time for the
interview.
Tools for data collection
A semi structured interview schedule was
used to collect basic demographic
information from the respondents. Quality
of life was measured using the WHOQOLBREF11 (WHOQOL BREF, 1996). This is
a 26- item scale, which is a brief version of
the original WHOQOL-100, a 100- item
scale and has four domains. The main
domains studied were a) physical b)
psychological c) sociological d) and
environmental. The domain scores are
scaled in a positive direction (higher scores
denote higher quality of life). The mean
scores are then used to calculate the
domain score. The reliability in this study
was 0.89 (coefficient alpha). The scores
were classified as poor, moderate and
good. For the purpose of the analysis,
moderate and good was combined, as the
number of those who reported good was
negligible. This tool has been used in
India12-13.
The scale was translated to Tamil and given to
two professional social workers with sound
knowledge of Tamil, to assess if the items
retained the essence of the original items and
based on their feedback the items were
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modified. The questionnaire and scales were
pilot tested on HIV positive respondents
attending the STD clinic of the GH before the
commencement of the study.

Seventy nine percent of the women and 50%
of the men had CD4 counts above 200/mm3.
CD4 was reported as the absolute number (per
cubic millimeter of peripheral blood) of CD4 T

The questionnaire and scale were
administered after getting informed consent
from the participant and after explaining the
time required for the interview. The interview
was done in Tamil at the clinic both at the
Government Hospital and the TRC. Care was
taken to assure privacy and confidentiality.
Each interview lasted for 45 minutes to one
hour.

Quality of life of 203 respondents

Data was collected over a 6-month period from
July 2003 to December 2003.

and environmental. While there were no

Data analysis

men respondents in the physical and

The data was checked for accuracy and
computerized. All the statistical analysis was
carried out using SPSS 10.5 and Epi Info 6.0.
Univariate and multivariate analysis were done
by gender. Chi square analysis was carried
out to test the differences in proportions of
genders and association in contingency tables.

Results

Lymphocytes.

Quality of life was measured under four
domains: physical, psychological, sociological
significant differences between the women and
environmental domains, a significantly higher
proportion of men (26%) compared to women
(12%) had a ‘poor’ quality of life in the
psychological domain (p<0.01). A significantly
higher proportion of women (57%) compared
to men (40%) had a ‘poor’ quality of life in the
sociological domain (p=0.03). (Table II)

Base line characteristics of the respondents
(102 women, 101 men):

Twenty-one (21%) of women and 51(50%)
men had CD4 counts less than 200. Twenty

The base line profile of the respondents is
presented in Table I.
Sixty seven percent of the women were in the
age group of 15-29 years compared to 26% of
the men. Twenty-two percent of the women
were illiterates as compared to 12% of the
men. Eighty percent of the women had an
income of less than Rupees 1000 per month
as compared to 24% of the men. More than
half the women respondents were housewives
and not employed outside the home. Thirty one
percent of the men were truckers. Forty four
percent of the women and 7% of the men were
widowed.
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(95%) of these women had a moderate or
above moderate quality of life and 44 (86%) of
the men had a moderate or above moderate
quality of life. The difference is not statistically
significant. (Table III).
A multivariate analysis of the baseline
characteristics revealed that family type, age,
income, marital status did not seem to
influence QOL. (Data not tabulated).
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Table I: Baseline characteristics of the HIV positive respondents
(102 women, 101 men)
Baseline characteristics
Age*
15 – 29
30 – 44
> 45
Education
Nil
Primary
Middle
Secondary
University
Income* (Rupees per month):
< 1000
> 1000
Marital status
Married
Widow/Widower
Single
Separated/Divorced
Occupation
House wife/ Unemployed
Drivers
Skilled
Unskilled
Religion
Hindu
Muslim
Christian
Stage of the disease
CD4 < 200
CD4 > 200
Type of family
Joint
Nuclear

Women
Number %

Men
Number %

68
33
1

67
32
1

26
67
8

26
66
8

22
21
36
14
9

22
21
35
14
9

12
17
42
24
6

12
17
42
24
6

82
20

80
20

24
77

24
76

50
45
2
5

49
44
2
5

68
7
24
2

67
7
24
2

53
0
25
24

52
0
25
23

9
31
28
33

9
31
28
33

85
4
13

83
4
13

83
4
14

82
4
14

21
81

21
79

51
50

50
50

47
55

46
54

45
56

45
55

* p < 0.001
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Table II: Quality of life in four domains (102 women, 101 men)
Quality of life
Domains
Physical domain
Moderate
Poor
Psychological domain
Moderate
Poor
Sociological domain
Moderate
Poor
Environmental domain
Moderate
Poor

CD4 count

Women
Number %

Men
Number %

p
value

94
8

92
8

88
13

87
13

0.34

90
12

88
12

75
26

74
26

<0.01

44
58

43
57

60
41

59
41

0.03

73
29

72
28

78
23

77
23

0.45

Table III: CD4 and QOL (102 women, 101 men)
Quality of life
Women
Men
Moderate or good
Poor
Moderate or good

Poor

<200/cmm

20 (95%)

1 (5%)

44 (86%)

7 (14%)

≥ 200/cmm

75 (93%)

6 (7%)

49 (98%)

1 (2%)

Discussion
This study has brought out the differences in
the quality of life experienced among women
and men living with HIV. An examination of
gender differences revealed a difference in
two domains of the quality of life, the
psychological and sociological domain.
Psychological domain addressed issues such
as lack of concentration, negative feelings of
depression, anxiety and despair. Sociological
domain dealt with issues related to satisfaction
in personal relationships and social support.
Men significantly reported poor QOL in their
psychological functioning as compared to
women. This seems contradictory to what is
generally believed that HIV positive women
report more psychological distress than men1416. A survey in a group of largely poor, black
and Hispanic women showed that they were

affected more by anxiety and depression and
both correlated with poorer quality of life17.
The reasons for this poor quality of life in their
psychological functioning among HIV positive
men could be many and need to be explored
further. Chronic illness and disease are
sources of tremendous amounts of stress that
tend to fluctuate over the course of time such
that people living with chronic illness
experience distress along a number of
dimensions that impact quality of life18-21. The
effects of depression have also been reported
in other studies, which have documented the
impact of depression on quality of life for both
men and women22-24. Men infected with HIV,
because of their inability to work and support
the family, their guilt, their feelings of insecurity
and dependence on others, could experience
psychological distress leading to depression
contributing to poor psychological functioning.
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However more studies are required to come to
broad based conclusions.
Women on the other hand significantly
reported poor functioning in the sociological
domain. The reason why women have
reported a worse social functioning could be a
reflection of the stigma they face, whether
actual or perceived. This could prevent them
from socially networking with others, which is
important in getting the social support in
handling the disease. An earlier study from
Mumbai, that reported that there was a gender
disparity in social support received from
families for those infected with HIV with men
receiving more positive support25. The
importance of social support networks in
maintaining overall psychological and physical
health has been brought out by several studies
26-35. Social support also acts as a resource
providing encouragement to the recipient and
promotes health protection and feelings of
personal efficacy 36-37. Another study from
India13 has revealed that individuals who felt a
stronger need to disclose had a better QOL
particularly in the social domain reflecting
good social relationships in this group.
However gender differences were not studied.
The importance of social networking leading to
social support seems to be an important factor
influencing QOL among women living with
HIV/AIDS.
Another interesting finding of this study is that
the stage of illness measured by CD4 did not
seem to influence QOL. Among those who had
CD4 counts less than 200 cells/mm3 the
majority of the women and men had a
moderate or good QOL. This has not been a
focus of study in the management of HIV/AIDS
and needs to be explored further. It is not only
important to concentrate on the clinical
management for those living with HIV/AIDS
but it is of crucial importance to address
psychosocial factors as well in order to ensure
a better QOL for PLWHA.

Conclusions
There are gender differences in the perceived
health related quality of life among people
living with HIV/AIDS. This difference is seen in
two areas, the psychological and sociological
domain. Another interesting finding is that the
stage of illness does not influence the quality
of life.
These findings reiterate the fact that QOL of
PLWHA needs to be focused by all health
providers irrespective of the stage of illness.
This calls for a proper team functioning with
clinicians, social workers, psychologists,
nurses and other paramedical workers. QOL
needs to be assessed at different time points
in order to assure that proper intervention
strategies are adopted at the right time,
whether it be clinical or psychosocial
management of the infected individual. This is
important for PLWHA can be assured of a
fairly good quality of life despite HIV.

Limitations
This study presents only an outline of the QOL
among women and men living with HIV/AIDS.
Interpretations of the results of this study are
limited as it is a one-point interview and this
furthermore limits the ability to make direct
causality of the relationship of various
psychosocial factors to QOL. Future studies in
this area need to use a longitudinal research
design to suggest possible causal
relationships of various psychosocial factors
influencing QOL. Another limitation is
restricting the study sample to those
individuals who volunteered to be a part of a
larger research study. Therefore this sample is
not likely to be representative of all persons
living with HIV and AIDS.
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Abstract
The cell surface markers have become useful guides for the identification of lymphocytes as well as their
functions. Some major surface markers have become synonomous with the names of the cells such as
CD3, CD4 and CD8 molecules which form the receptors responsible for antigen recognition and signal
transduction. Probable changes in the proportions of these cells might affect the immunopathological events
in pulmonary tuberculosis were investigated.
It is known that HIV+ve patients show reduction in absolute numbers as well as relative proportions of their
CD4 T cells. In the present investigation, the proportions of CD4, CD8 and CD3 T cells were calculated in
HIV-ve TB patients using a fluorescence-activated cell scanner (FACS). In fact, the proportion of CD4 T
cells out of CD3 T cells and the proportion of CD3 T cells out of total lymphocytes were found to be both
reduced significantly.

Introduction
The main aim of this study was to simply identify
the cell surface markers (CD4,CD8 and CD3)
which were changed as a result of pulmonary
tuberculosis in HIV negative subjects. The
investigation of different cell phenotypes might lead
to the identification of the main immune cells
involved in immunopathology of pulmonary
tuberculosis. The expansion in number of some
cells might result from clonal proliferation in
response to their specific antigens, where as
reduction in numbers of some cells might result
from their antigen-specific apoptosis or selective
removal from the peripheral circulation.
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CD4 T cells have receptors that recognize the
mycobacterial antigens linked with MHC II
antigens, which are present on antigen-presenting
cells such as macrophages. In contrast, CD8 T
cells react with all nucleated cells with MHC I
antigen-associated mycobacterial antigens. As
these surface markers are involved in antigen
recognition, their levels indicate immune reactivity.
The profiles of immune cells have been found to be
altered in people over the age of seventy years1,
therefore all the subjects chosen for this study
were below this age. It has been well established
that the levels of immune cells change and
particularly the level of CD4 declines following HIV
infections2. Therefore, HIV-ve patients with
pulmonary tuberculosis were investigated to
observe the effect of M. tuberculosis on the host
immune cells. In HIV infected people, it is known
that CD4 T cells are attacked and lysed. With, M.
tuberculosis, it is also known that they reside in
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macrophages but it is not certain which types of
lymphocytes they specifically attack.
Previous studies have reported alterations in the
proportions of lymphocytes as well as their
absolute counts 1,3. They have also mentioned that
the absolute numbers of lymphocytes is reduced 1.
Although, a cytometer could have been used in
addition to the FACS to measure the actual
number of different types of T cells, this was not
done and only the proportions of cells were
calculated. The proportions of cells were sought to
study the interactions between these immune cells.

Materials And Methods

Scatter Detector And Amplifier
Channels
FSC
SSC
FL1
FL2
FL3

Lin/log
LIN
LIN
LOG
LOG
LOG

Detector
E00
420
550
550
550

Amplifier

1.5
2.1
----------

Compensation
Channels
FL1-FL2(%)
FL2-FL1(%)
FL2-FL3(%)
FL3-FL2(%)

CD4-CD8-CD3
1.0
32
1.0
20

1-2 ml of blood was obtained by venepuncture and
lithium-heparinated. This blood was spun at 3000
rpm for 5 minutes, and the plasma was removed
using a Pasteur pipette. Next, the blood cells were
washed in 4-8 ml of heparinated washing buffer
(PBS/1%BSA/0.1%sodium azide+10U/ml heparin).
The blood cells ere suspended in 1-2 ml of
washing buffer.

Running The Cell Sample

Staining

Data Analyses

50 µl of whole blood was put in each LP3 tube for
a single test. Controls included cells without any
monoclonal antibodies (Mabs) for instrumentation
settings, particularly FSC and SSC. Single Mabs
were used for compensation. Appropriate isotype
controls were also used. Next, 5 µl of anti-CD4
Mab labelled with fluorescein isothiocyanate
(FITC), anti-CD8 Mab labelled with phycoerythrin
(PE) and anti-CD3 Mab labelled with Cychrome
(Cg5) were added in the tube, and incubated at
4°C for 30 minutes. 2 ml of lysis buffer (Becton
Dickinson) diluted (1in 10) in distilled water was put
in each tube and incubated at room temperature in
the dark for 10 minutes. Next, the tubes were spun
at 3000 rpm for 5 minutes. The supernatant was
sucked off and the pelleted cells ere washed in
washing buffer. Finally, the stained cells were
suspended in 500 µl of 0.2% paraformaldehyde
solution.

The data files were read using Hewlett Packard
reader software. Dot-plots and histograms were
plotted for three parameters and the % of cells with
different cell surface markers (CSMs) were
calculated.
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The threshold was set with the forward scatter at
100. The lymphocyte cell populations were gated
and information for 10,000 cell events were stored

Results
Table 1: The percentages of CD3 T cells, which
were CD4, or CD8 T cells in TB patients and
healthy controls.
Percentages of Healthy
cells (%)
(n=20)
CD4/CD3 T cells 55+/-9
CD8/CD3 T cells 30+/-6

TB (n=20) Statistical
significance
52+/-10 Not
significant
38+/-10 P<0.007

When the proportions of CD4 and CD8 T cells are
calculated out of CD3 T cells, the proportion of
CD8 T cells is found to be significantly increased
(p<0.007, Mann-Whitney test). The proportion of
24

double negative cells was found to be unchanged
and has not been shown.

Discussion & Conclusions
Some investigators have shown that the total
numbers of lymphocytes including the T cells are
reduced in tuberculosis 1. This suggests that both
cell-mediated immunity is lowered in tuberculosis.
The present study shows that the proportion of T
cells was reduced compared to their healthy
counterparts. This might mean that the cellmediated immunity might be selectively depressed
in pulmonary tuberculosis. Some previous studies
have shown decreased CD4:CD8 T cell ratio in the
peripheral blood of patients with tuberculosis,
where as others have shown that there was no
change 1,4. As the present study did not count the
absolute numbers of T cells, it is not known if the
number of CD4 T cells is reduced or the number of
CD8 T cells is increased. Previous studies suggest
that these numbers are reduced.
The proportions of immune cells were also found to
be linked with the degree of severity of lesions so
that patients with more severe lesions had lower
proportions of lymphocytes compared to peripheral
leukocytes 1. This might mean that these immune
cells leave the peripheral circulation and enter the
lesions to combat against the mycobacteria
present there.
It is not known if CD4 T cells are reduced before
the onset of pulmonary tuberculosis or this occurs
after the onset of the disease. It has to be found
out whether the changes in the proportions of
immune cells occur prior to pulmonary tuberculosis
or after the disease develops. The changes in the
expression of some cell surface markers might be
caused by primary immune dysfunction or they
might follow the exposure to mycobacterial
antigens. The reduction in the level of CD4 T cells
has been associated with increased susceptibility
to
opportunistic
infections
including
mycobacterioses, as in HIV+ve patients5. This
might also occur in tuberculosis patients without
HIV infections. Previous investigators have found
that differences in BCG vaccination or tuberculin
SAARC Journal of Tuberculosis, Lung Diseases & HIV/AIDS

skin-test reactivities bear no relations to the
proportions of different immune cells10. Some
investigators have reported that the decrease in
the level of CD4 T cells seen in pulmonary
tuberculosis resolves after chemotherapy for 6
months 6,7,8, which suggests that the disease might
cause the change in the level of CD4 than vice
versa.
It is not known if all stem cells can acquire the
particular marker if they are exposed to certain
conditions or if only certain stem cells are
predestined to express a particular marker. The
factors which control the stem cell replication are
also likely to determine the eventual composition of
cells. The factors which govern the survival of the
immune cells might also be important. In general,
an increase in the expression of cell types with a
particular marker could arise as a result of its
increased synthesis and release into the
circulation. Their decrease could occur following
their apoptosis 11.
It may also be possible for the CD4 and CD3 T
cells to migrate out of the peripheral circulation
into the lesions. For example, a higher proportion
of CD3+ CD4+ T lymphocytes, with a relatively
lower proportion of CD3+CD8+ T lymphocytes,
was detected for the patients with a higher grade of
pulmonary TB, compared to patients with a lower
grade of pulmonary TB, resulting in an increased
broncho-alveolar fluid (BALF) C4+/CD8+ ratio,
opposite of the situation seen in the peripheral
blood 12.
Increased levels of immune cells are found also in
cases of irritants presented to the lungs such as in
the smokers, who not only show increased levels
of immune cells in their BALF but also increased
level of CD8 T cells and decreased CD4:CD8 T
cells ratio in their BALF 13. In addition, patients with
tubercular pleural effusions also showed higher
levels of CD4:CD8 T cells ratio in the pleural
effusions compared to their peripheral blood 14,15.
They also have higher levels of HLADR+ve CD3 T
cells in the pleural fluid than in their peripheral
blood 15. The selective increase and CD4 T cells
compared to CD8 T cells are also present in
sarcoidosis 16. However, this is not present in BALF
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of all types of immune or lung disorders and that
the opposite may be seen in some instances such as
idiopathic pulmonary fibrosis 16.

The reasons for the reductions in the proportions of
CD4 and CD3 might not be some mechanism
specific to mycobacterioses but might be nonspecific due to secondary effects of the infection.
For example, the proportions of CD4 and CD3 are
not only reduced in mycobacterioses but are also
found in other chronic infections such as hookworm
disease studied in Nigeria 17. The reduction in the
level of CD4 T cells is also seen in patients with
cancers 18
The proportion of CD4-CD8- T cells was not
changed in pulmonary tuberculosis compared to
the healthy controls in this study. The gamma-delta
T cells are likely to make substantial proportions of
these double negative T cells. Even the peripheral
blood 19 and BALF of TB patients have shown no
changes in the levels of CD3+ gamma/delta Tlymphocytes compared to healthy controls20.
However, the CD3+ lymphocytes and CD3+
gamma/delta T-lymphocytes were significantly
higher in the BALF, but not in the blood, of patients
with TB. There is some evidence from animal
models that gamma-delta T cells are the first line of
defense against mycobacteria as they appear to
compose 26% of T cells in the peritoneal exudate
in the first week after injection of M.bovis, BCG to
the mice whereas their relative proportions
gradually decrease to 18% by the third week 21.
However, in humans there are reports of increased
levels of gamma-delta T cells 22 as well as no
change in the levels of gamma-delta T cells in the
BALF of patients with pulmonary tuberculosis 23.
The latter concluded that the gamma-delta T cells
do not play important roles in humans compared to
animal models. Even if the levels of immune cells
are unchanged, their activities being altered cannot
be ruled out.
Some lymphocytes with unusual phenotypes such
as CD4+CD8+ T cells have been detected in the
peripheral blood of occasional TB patient24, a
healthy person25 as well as patients with various
other disorders26. The significance of these doublepositive cells to the pathology of pulmonary
SAARC Journal of Tuberculosis, Lung Diseases & HIV/AIDS

tuberculosis is not clear. As these T cells are
normally present in the thymus and undergo
maturation to develop into single-positive
(CD4+CD8- or CD4-CD8+) T cells, it is likely that
immature double-positive (CD4+CD8+)T cells are
released into the circulation owing to high demand
or adaptations required for various immune
responses.
The subjects included in this study included
indigenous Caucasians as well as immigrants in
the United Kingdom. Some researchers have
shown that different racial groups can have
differences in the levels of their immune cells
including their CD4 and CD8 T cells 27. Therefore,
it would be fruitful to carryout this investigation
including Nepalese patients with pulmonary
tuberculosis and healthy Nepalese controls.
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Abstract
Setting: Bhaktapur and Kathmandu Districts in Kathmandu Valley.
Objectives: To identify TB suspect in the community and to compare socio-demographic characteristics of
families with and without TB suspects.
Methods: Data were collected during July and August 2004 through house-to-house survey by using pretested questionnaires. A total of 3830 households (HH) were surveyed covering 18947 populations of all
ages and both sexes.
Results: Overall prevalence of TS was 7.5/1000 population; prevalence was significantly higher in
Bhaktapur than that in Kathmandu ((9.1/1000 Vs 5.9/1000 population; p< .05). No significant sex difference
in prevalence was found in relation to area (Rural- Urban) or age groups. Compared to Kathmandu
significantly lower number of pucca houses (p<.001), lower literacy rate and lower income were found in
Bhaktapur. Average duration of cough was higher (290 ± 488 days) in Bhaktapur than Kathmandu
(162±250 days) (p=.043). No significant sex difference was found in duration of cough. Socio-economic
condition and educational status of the families with TB suspects were comparatively lower than that of
families without TB suspects.
Conclusions: More or less equal number of males and females has respiratory symptoms related to TB in
the surveyed community, where people belonging to lower socioeconomic conditions are at higher risk of
developing respiratory symptoms.
Key Words: TB suspect, Socio-demographic condition, Kathmandu Valley

Introduction
Tuberculosis causes an enormous burden of
morbidity and mortality around the world. TB is
also a major public health problem of the SAARC
region that bears a disproportionately higher
burden of the disease. 1-6
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National Tuberculosis Programmes in this region
has been operational since the early 1960’s but
has not been effective in terms of case detection
or treatment outcome. Consequently DOTS
strategy (new strategy for TB control
recommended by WHO) was initiated in 1993 and
by 1996 all the SAARC member countries
adopted this strategy and by end of 2002 covered
nearly 60% of the total population. Treatment
outcome was found satisfactory, with a success
rate of 85% (regionally) but case detection was
low (44% regionally)6.
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Reports of TB cases suggest, virtually in all
countries, fewer female than male TB cases are
notified7. Community based epidemiological
studies have established that males have a higher
prevalence of TB infection and a higher rate of
progression from infection to active disease than
females 7,8. Yet there are concerns that females
suffering from TB are underreported due to
various socio-cultural factors e.g. reduced access
to health care services, under-reporting of
respiratory morbidity and greater stigmatization 7.
Moreover profound gender differentials existing in
SAARC member countries may create barriers for
women in seeking health care leading to under
reporting of female TB cases in this region9.
Keeping these back ground in mind SAARC TB
centre (STC) conducted a study in Kathmandu
valley to identify TB suspects in the community
level and then to assess their care seeking
behaviour and Barriers in seeking health care with
gender differences. The aim of this paper is to
compare the socio-demographic characteristics of
families with and without TB suspects.

Methodology
Type /design of study: this was a communitybased cross sectional study.
Study place, population and sample size:
Two Village Development Committees (VDC)
under Bhaktapur district and 2 municipality wards
under Kathmandu district in Nepal were selected
(in non-random basis) for this study.
A total of 18947 inhabitants of all ages and both
sexes were covered from 3830 households.
Study tools, data collection technique and period
of data collection: Semi -structured pre-tested
questionnaires were used for collection of data
about households and TB suspects. In the
questionnaires both English and Nepali languages
were used. Eight interviewers (4 males & 4
females) and one supervisor were recruited for
data collection and supervision respectively. The
interviewers and supervisor were oriented
theoretically and practically on household
identification and data collection. A survey guide
was also provided for ready reference.
SAARC Journal of Tuberculosis, Lung Diseases & HIV/AIDS

In each district 4 interviewers were deployed; they
were divided into 2 groups each comprising of one
male and one female interviewer. At household
level house hold head or when necessary his/her
alternatives was interviewed on sociodemographic variables and TB suspect. Data
collection was done in the month of July and
August of 2004.
For quality assurance data collection was
supervised by the recruited supervisor as well as
STC officials.

Data entry and analysis
A database was prepared in SPSS 2003 soft ware
programme to enter and analyze the data. After
entering, the data were checked and cleaned
before analysis that was done on the basis of the
objectives. The level of statistical significance was
defined as p≤0.05.

Results
Population surveyed and TS identified
A total of 18947 population of all ages and both
sexes were surveyed from 3830 households. In
total, 143 (7.5/1000 population) TB suspects were
identified; among them 87 (9.1/1000 population)
were from Bhaktapur and 56 (5.9/1000 population)
were from Kathmandu district. The prevalence of
TB suspect was significantly higher in Bhaktapur
compared to Kathmandu (p<.05), (Table 1).
Table 1: Population surveyed and TS identified
Area

No. of
HH

No. of
population

TS
Identified
(Per 1000
population)

Dadhikot
Katunje
Subtotal
(Bhaktapur )

810
990
1800

4248
5277
9525

18 (4.2)
69 (13.1)
87 (9.1)

Ward 18

1518

6995

45 (6.4)

Ward 28
Subtotal
(Kathmandu )
Total

512
2030

2427
9422

11 (4.5)
56 (5.9)

3830

18947

143 (7.5)
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Occupation: In Bhaktapur the main occupations of
the household heads were farming (31.1%) and
service (27.3%) followed by business (15.8%).
Whereas in Kathmandu business was the most
common occupation (35.8%) followed by service
(18.2%); only (4.5%) of the household heads was
farmer.
Education: Bhaktapur had higher number of non
educated household head than Kathmandu (23%
Vs 17%, p<.001).

Socio-demographic Characteristics of the
Surveyed Households

• Type of House (Table 2a)
Numbers of kacha and semi pucca houses are
significantly higher in Bhaktapur than those in
Kathmandu, (p<.001).
• Sex, Occupation and Education of the
Household heads (Table 2a)
Sex: The proportion of female household heads in
Kathmandu was significantly higher than that in
Bhaktapur (15.7% Vs 11.8 %, p<.001).

Table 2a. Type of house, and sex, occupation & educational level of household heads
Variables
Type of house

Sex of
households

Occupation of
household heads

Bhaktapur

Kathmandu n

Total

n (%)

(%)

n (%)

Kancha

73 (4.1)

30 (1.5)

103 (2.7)

Semi-pucca

807 (44.8)

794 (39.1)

1601 (41.8)

Pucca

920 (51.1)

1206 (59.4)

2116 (55.5)

Total

1800 (100)

2030 (100)

3830 (100)

Male

1588 (88.2)

1711 (84.3)

3299 (86.1)

Female

212 (11.8)

319 (15.7)

531 (13.9)

Total

1800 (100)

2030 (100)

3830 (100)

Farming

564 (31.3)

91 (4.5)

655 (17.1)

Service except driving

531(29.5)

412 (20.3)

943 (24.6)

Business

285 (15.8)

727 (35.8)

1012 (26.4)

104 (5.8)

123 (6.1)

227 (5.9)

Industry/ Garments worker

92 (5.1)

110 (5.4)

202 (5.3)

Driving

39 (2.2)

69 (3.4)

108 (2.8)

102 (5.7)

208 (10.2 )

310 (8.1)

83 (4.6)

290 (14.3)

373 (9.7)

Total

1800 (100)

2030 (100)

3830 (100)

Non- educated

410 (22.8)

350 (17.2)

760 (19.9)

Class I-IV

328 (18.2)

408 (20.1)

736 (19.2)

Class V to VII

247 (13.7)

267 (13.2)

514 (13.4)

Class VIII–X (Not SLC passed)

306 (17.0)

306 (15.1)

612 (16.0)

SLC passed

279 (15.5)

302 (14.9)

581(15.2)

12 class passed

116 (6.4)

181 (8.9)

297(7.8)

Graduate & above

112 (6.3)

215 (10.6)

327(8.5)

1798 (100)

2029 (100)

3827(100)

Day labourer

Housewife
Others

Educational level
of household
heads

Total
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Age of the household heads, number of bedroom, income, family size and family member per bed room

In the table No. 2b average values of the above
variables are shown. Mean age of the household
heads and mean household size were
significantly higher in Bhaktapur than

Kathmandu. Where as mean income and mean
number of family member per bedroom were
higher significantly in Kathmandu than Bhaktapur
(p< .001).

Table 2b. Mean values of Household heads’ age, number of bedroom, income, family size and family member
per bedroom

Variable
Age of HH head in
completed years
Number of
bedroom
Monthly income of
the family NRs
Number of family
members

Average No. of
family member per
bedroom
•

Area
Bhaktapur
Kathmandu
Bhaktapur
Kathmandu
Bhaktapur
Kathmandu
Male
Bhaktapur
Kathmandu
Female Bhaktapur
Kathmandu
Total
Bhaktapur
Kathmandu
Bhaktapur
Kathmandu

Mean ±Sd
45.07±14.4
43.96±16.1
2.58±1.26
2.12± 1.32
5518±4231
8082.5±601
2.67±1.30
2.49± 1.45
2.62±1.45
2.16±1.60
5.29±2.226
4.64±2.437
2.29±0.947
2.58±1.304

Median
42
42
2
2
5000
6000
2
2
2
2
5
4
2
2

Mode
Range
40
16-100
40
14-93
2
1-9
1
1-9
5000 100-73000
10000 500-60000
2
0-10
2
0-11
2
0-14
2
0-13
4
1-22
4
1-20
2
0.5-10
2
0.33-12

p value
<.023
<.001
<.001

<.001
<.001

Age and sex distribution of the surveyed population is shown in Table 3. In both the areas there is no significant
sex difference among the age groups. But in Kathmandu total number of males is significantly higher than that of
females in comparison to Bhaktapur (115/100 female Vs 101/100 female; p< .001).

Table 3. Age & Sex of the surveyed Population
Age
group
<15
15-49
50+
Total

Male (%)
1407 (52)
2780 (49)
621(52)

Bhaktapur
Female (%)
1299 (48)
2842 (51)
576 (48)

Total (%)
2706 (28)
5622 (59)
1197 (13)

Male (%)
1161 (53)
3228(54.2)
656 (51.3)

Kathmandu
Female (%)
1025 (47)
2730 (45.8)
622 (48.7)

Total (%)
2186 (23.2)
5958(63.2)
1278 (13.6)

4808 (50.5)

4717 (49.5)

9525(100)

5045 (53.6)

4377 (46.4)

9422 (100)

Male (%)
2 (33.3)
18 (52.9)
7 (43.8)
27 (48.2)

Kathmandu
Female (%)
4 (66.7)
16 (47.1)
9 (56.3)
29 (51.8)

Total (%)
6 (10.7)
34 (60.7)
16 (28.6)
56 (100)

Table 4. Age & Sex of the identified TB suspects
Age
group
<15
15-49
50+
Total

Male (%)
1 (25)
15 (37.5)
19 (44.2)
35 (40)

Bhaktapur
Female (%)
3 (75)
25 (62.5)
24 (55.8)
52 (60)

Total (%)
4 (4.6)
40 (46)
43 (49.4)
87 (100)
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Information about the identified TB
suspects
• Prevalence of TB suspect
Prevalence of TS was significantly higher in
Bhaktapur than Kathmandu (9.1 Vs 5.9 per 1000
population (p<.05), (Table 1).
• Age and sex of the TB suspect:
Though more females were identified as TB
suspect (especially in Bhaktapur), no significant
sex difference of TB suspect was found between
the two areas. Also no significant sex difference
was found between the surveyed population and
identified TB suspects in either of the area (Table
4). Average age of the TB suspect was
significantly higher (45.57 ±18.7) in Bhaktapur
than that in Kathmandu (35.64 ±17.7) (p< .01).
But no significant sex difference was found in
average age of the TB suspect (p=0.375).
• Occupation of the TB suspect
Nearly 1/3rd (32.2%) of the total TB suspects was
farmer and the TB suspect belonging to this
occupation was significantly higher in Bhaktapur
than that in Kathmandu (48.3% Vs 7.1%; p<.
001)
•

Education

of

the

TB

suspect

Near about 57% of the total TB suspects had no
education and the number of non-educated TB
suspect was significantly higher in Bhaktapur
than that in Kathmandu (66.7% Vs 41.1%; p <.
01).
• Symptoms of the TB suspect
Out of 143 identified TB suspect 141(98.6%) had
cough for 2 weeks or more; one of the remaining
2 had swollen neck gland and one had back pain
with fever of long duration (those 2 were
considered as extra-pulmonary TB suspects).
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The next commonest symptom was chest pain
(87%), followed by fever (82%). Other symptoms
were loss of appetite (64%), loss of weight (43%)
and blood in sputum (16%).
Comparison of duration of symptoms between
areas reveals that there was significant
difference only in mean duration of cough
between Bhaktapur (290 days) and Kathmandu
(162 days) (p<.05). In sex wise comparison only
loss of weight shows significantly higher mean
duration among females than that among males
(178 days Vs 69 days; (p< .01).

Comparison of families with and without
TB suspect by some socio-demographic
characteristics
Larger family size (5.34 Vs 4.93) and higher
number of person per bedroom (2.68 Vs 2.44)
were found in families with TB suspect compared
to families without TB suspect, though these
differences were not statistically significant.
Average monthly income of the families with TB
suspect was significantly lower than that of
families without TB suspect (5134 Vs 6944 NRs:
p<.001) (Table No. 5)
In families with TB suspect significantly higher
proportion of kacha (9.6 Vs 2.4%) and semipucca
(50.4 Vs 41.5) houses were found in comparison
to families without TB suspect (p<.001). It was
also found that significantly larger proportion
(34.8 Vs 16.5%) of household heads belonging to
the families with TB suspect were engaged in
farming occupation in comparison to families
without TB suspect (p<.001). Significantly higher
number of non educated households were found
among families with TB suspect in comparison to
families without TB suspect (38.5 % Vs 19.2 %,
p<.001), (Table 6).
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Table 5: Comparison of average values of family size, bedroom and income between
families with and without TB suspect
Variable

Families
Family size

Number of bedroom
No. of family member per bedroom
Monthly income NRs

Mean

With TB suspect
Without TB suspect
With TB suspect
Without TB suspect
With TB suspect

5.34
4.93
2.29
2.34
2.68

Standard
Deviation
2.62
2.35
1.296
1.312
1.53

Without TB suspect
With TB suspect
Without TB suspect

2.44
5133
6944

1.14
3714
5446

p value
0.077
0.713
0.071
<0.001

Table 6: Comparison between families with and without TB suspect by type of house and
occupation & education of Household heads
Variable
Type of house

Occupation of the
Household head
Education of the
Household head

Kacha
Semipucca
Pucca
Total
Farming
Other than farming
Total
Non educated
Educated
Total

With TS
Freq (%)
13 (9.6)
68 (50.4)
54 (40)
135
47 (34.8)
88 (65.2)
135
52 (38.5)
83 (61.5)
135

Discussion and conclusion
This is the first community-based survey conducted
by SAARC TB centre. The study was conducted in
2 VDCs of Bhaktapur district and 2 Municipality
wards under Kathmandu district where TB control
services through DOTS strategy are going on.
Prevalence of TB suspect was significantly higher
in Bhaktapur (rural set up) compared to
Kathmandu (urban set up) (9.1 Vs 5.9 per 1000
population; p<.05). Significantly higher number of
kacha and semipucca houses (p< .001), higher
proportion of farmer household heads (p<.001) and
lower literacy rate (p<.001) in Bhaktapur reflect
rural characteristics that might be the possible
cause of higher prevalence of TB suspect.
Comparison of socioeconomic factors between
families having TB suspect and families without TB
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Families
Without TS
Freq (%)
90 (2.4)
1533 (41.5)
2072 (56.1)
3695
608 (16.5)
3087 (83.5)
3695
708 (19.2)
2987 (80.8)
3695

P value
Total
103
1601
2126
3830
655
3175
3830
760
3070
3830

<0.001

<0.001
<0.001

suspect reveals significantly lower income
(p<.001), more kacha and semipuccca houses
(p<.001) and lower literacy rate (p<.001) of
household heads among families having TB
suspect. These are all in favour of the fact that TB
is linked with poverty and illiteracy. Larger average
family size (though not statistically significant) was
also observed among the families having TB
suspect.
Significantly higher average age of the TB suspect
and longer durations of all the symptoms in
Bhaktapur might be due to ignorance and low level
of knowledge or awareness of the people.
No significant difference in average age was found
between two sexes of the TB suspects though it
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was slightly higher in case of male. Larger sample
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WHO report 2004, Global TB control, Surveillance,

of TB suspect may give conclusive opinion.

planning, financing; communicable diseases, WHO,
Geneva

Longer average duration of symptoms (though not
significant except loss of weight) among the female
TB suspect might be due to negligence, ignorance
or fear of being stigmatized; larger sample may
give conclusive opinion.

4.

World Health Organization, Fight AIDS, fight TB,

fight now information pack, 2004, distributed in Stop TB
Partners’ Forum, New Delhi, 25 March 2004
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The findings reflect the study area only and the
number of TB suspect is not sufficient to come to
broad based conclusions.
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Smoking Habits among School Teachers of
Taluka Nagarparkar, Sindh, Pakistan
Rano Mal Piryani, Meva Ram, Setal Das, Guatam
Taluka Hospital, Nagarparkar, Sindh, Pakistan

Abstract
Background - It is fact that most of the people acquire the habit of smoking in their teens. The teenagers
are the targets of transnational tobacco companies. This is the age when children enter into secondary
schools. Students have to spend nearly one fourth of their time in school and remain closely attached with
the teachers. Schoolteachers serve not only as a significant influence on acquisition of student’s knowledge,
attitudes and behaviors but also act as continuous role model for the students.
Objectives - 1. To know the prevalence of smoking among secondary school teachers of Taluka
Nagarparkar. 2. To assess the money spent on smoking by schoolteachers 3. To know whether school
curriculum contain lessons on anti tobacco smoking or not. 4. To know whether schoolteachers are
imparting health education on tobacco smoking or not.
Methods - This is questionnaire-based survey done in secondary schools of taluka Nagarparkar District
Tharparkar, Sindh Pakistan in year 2002. Questionnaire were distributed among all teachers of all middle
and high schools of taluka through messengers and collected by the same source. Data was entered into
SPSS 11.0 version and analysed.
Results - Response rate was 81.0 %. All were male Average age of teachers was 34.6 ± 6.8 years, length
of service 12.3 ± 4.8 years and salary 6575 ± 2010 Pak rupees per month. Prevalence of smoking was
56.7%. Average age at which they acquired smoking habit was 18 ± 4 (10-22); number of cigarettes
smoked per day was 11 ± 7. They were consuming 5.5% of their monthly salary for purchasing cigarettes.
None of the teachers was smoking during teaching while 12% was smoking during duty hours and 70% tried
to quit smoking.
Eighty two percent of smokers and 69% of non-smokers considered smoking is bad while 76.5 % of
smokers and 53.8% of non-smokers was imparting education to students about health hazards of tobacco
smoking. School curriculum did not contain lesson on tobacco smoking.
Conclusion -Though this study is limited by self-administration of questionnaire and high non-response
rate with likely chances of bias; but put light on the issue identified. The data indicates a need for educating
teachers about smoking, offering cessation services to teachers, promoting no tobacco policy in schools,
inclusion of lesson on tobacco use and its health hazards in school curriculum, imparting health education to
students regularly and helping students by resisting pressure from the media, friends and peers to use
tobacco.

Introduction - Tobacco epidemic has shifted
from developed world to developing and under
developed countries. Teenagers, in these
countries are the targets of transnational tobacco
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companies. They are sure that once the
teenagers take up the habit of tobacco smoking,
they will remain their clients forever or at least for
a longer period of time 1. There is evidence that
teenagers may not have the capacity to properly
assess any information that they possess about
the health hazards of smoking. Pakistan faces
the same threat. Here majority of the people
acquire the habit of tobacco smoking in teens2.
This is the age when children enter into
secondary schools. Students have to spend
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nearly one fourth of their time in school and
remain closely attached with the teachers.
Schoolteachers serve not only as a significant
influence on acquisition of student’s knowledge,
attitudes and behaviors but also act as
continuous role model for the students3. The risk
of incident smoking in children entering
secondary education is increased by exposure to
other ever smokers in school tutor groups4.
Teachers play role of guide and they have some
influence over their students. They are also
legally bound to provide basic health education to
their students if school curriculum contains it or
morally bound to teach them informally. The
prevalence of tobacco smoking among
schoolteachers in Urban Delhi was 31 percent 5.
There is dearth of such data in Pakistan. This
survey was conducted with the objectives: to
know the prevalence of tobacco smoking among
secondary school teachers of taluka
Nagarparkar, whether school curriculum contain
lessons on anti tobacco smoking or not, whether
school teachers are imparting health education
on tobacco smoking or not and to assess the
money spent on smoking by school teachers.
Methodology- This is questionnaire-based
survey done in secondary schools of taluka
Nagarparkar District Tharparkar, Sindh Pakistan
in year 2002.
Setting - Secondary (Middle and High) Schools
of taluka Nagarparkar, district Tharparkar, Sindh,
Pakistan.

Subjects - School Teachers of Secondary
(Middle and High) Schools.

Sampling - Serial survey of all secondary
school teachers of taluka Nagarparkar.
Questionnaire - Questionnaire was prepared
and pre-tested at Secondary School Nagarparkar
Data Collection - Questionnaires were

distributed to all teachers of Secondary (Middle
and High) Schools of taluka Nagarparkar through
Head Master and team of schoolteachers of
Secondary School Nagarparkar. Verbal consent
was taken by team of schoolteachers of
Secondary School Nagarparkar. They were
informed about the purpose of survey. Team of
teachers collected questionnaires.
Data Analysis - Data was entered into SPSS
11.0 version and analysed.

Results - All Five Schools of Taluka

Nagarparkar participated in the study. (Govt.
High School Nagarparkar, Govt. High School
Dano Dhandal, Govt. Middle School Virawah,
Govt.
Middle School Sunder and Govt. Middle School
Dadvero).
Findings of survey are shown in tables1-7.

Table 1 Response to questionnaire
No. of questionnaire distributed to school teachers
No. of questionnaire received filled from teachers
No. of questionnaire received blank from teachers
No. of questionnaire not received
Response rate

37
30
03
04
81.8%

Table 2 Prevalence of smoking
No. of teachers who filled the questionnaire
No. of smoker
Prevalence of smoking

SAARC Journal of Tuberculosis, Lung Diseases & HIV/AIDS

30
17
56.7%
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Table 3 Descriptive Statistics of all teachers
Age of School Teachers in years
Length of service in years
Salary per month in Pak Rupees

34.6 ± 6.8 (25-50)
12.3 ± 4.8 (6-25)
6575 ± 2010 (3999-10500)

Table 4 Descriptive Statistics of smokers
No. of smokers
Age of Smokers in years
Length of service in years
Salary per month in Pak Rupees
Age in years at which smoking started
No. of cigarettes smoked per day

17
34.0 ± 6.2 (28-50)
11.9 ± 3.7 (7-20)
6775 ± 1806 (4196-9000)
18 ± 4 (10-25)
11 ± 7 (2-20)

Table 5 Money spent on purchasing cigarettes
Per day in Pak Rupees
Per month in Pak Rupees
Percent of salary
Per year in Pak Rupees

12.50 ± 7.25 (4.00-25.00)
375.00
5.5 %
4500.00

Table 6 Descriptive Statistics of smokers
Variable
Smoking during teaching
Smoking during duty hours
Student seen to teachers while smoking
Is smoking bad
Tried to quit smoking
Lesson on tobacco smoking in curriculum
Informal teaching to students about health hazards of tobacco
smoking

Yes
No.
%
0
0.0
2
11.8
2
11.8
14 82.3
12 70.6
0
0.0
13 76.5

No
No.
%
17
100
15 88.2
15 88.2
3
17.7
5
29.4
17
100
4
23.5

Table 7 Descriptive Statistics of Non smokers
Variable
Is smoking bad
Lesson on tobacco smoking in curriculum
Informal teaching to students about health hazards of tobacco
smoking

Conclusion and recommendations -
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No
9
0
7

Yes

%
69.2
0.0
53.8

No
No.
%
4
30.8
13
100
6
46.2

Though this study is limited by self administration
of questionnaire and high non response rate with
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likely chances of bias; but put light on the issue
identified The study shows high prevalence of
tobacco smoking among this group of population
i.e. school teachers (56.7%) compared to
prevalence in general population (24.5%) in
Pakistan6. The data indicates a need for
educating teachers about smoking, offering
cessation services to teachers, promoting no
tobacco policy in schools, inclusion of lesson on
tobacco use and its health hazards in school
curriculum, imparting health education to
students regularly and helping students by
resisting pressure from the media, friends and
peers to use tobacco. It is evident that these
strategies help in reducing the prevalence of
tobacco among schoolteachers and students in
particular and community in general 7, 8, 9, 10.
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Perceptions on Tuberculosis and its cure among the Government
welfare sector providers in Chennai city, South India
Geetharamani Shanmugam, M Muniyandi, Kalaiselvi Mani
Tuberculosis Research Centre (ICMR), Mayor V R Ramanathan Road, Chetput, Chennai, India.

Abstract

Objective - To study the perceptions on cure regarding tuberculosis (TB) among the employees working in Adi
dravidar and Tribal Welfare department, Government of Tamil Nadu.
Design - An interview schedule was used to collect the socio-economic characteristics of the respondents and the
data on their knowledge on symptoms, cause, mode of infection, diagnosis, treatment for TB and their perceptions on
cure were collected.
Results - Among the 71 employees working in the Tamil Nadu government welfare origination, only ninety two
percent of them have heard of the disease called TB. Forty three percent reported that cough as the main symptom,
37% reported TB was caused by germs. Out of 97% who were aware there was treatment available for TB, only 72%
reported TB was curable. Disappearance of symptoms (12%) and feeling alright (25%) were perceived as the cure of
TB. Only 26% reported completing the treatment for the prescribed period as cure of TB. Misconceptions reported on
cure of TB were abstaining from smoking (95%), from alcohol (89%) from sex (17%) and tobacco (98%).
Conclusions - This study suggests for strengthening the need to educate the community in general and the other
government sector in specific on symptoms and cure of TB.

KEY WORDS - Tuberculosis; Perception, Cure; Misconceptions, Government welfare sector providers.
Background
Tuberculosis (TB) persisting, as a global public health
problem of a serious magnitude requires urgent
attention as it is causing a threat to the individuals and
communities
physically,
psychologically
and
economically. TB is the single largest infectious cause
of death among adults in the world, accounting for
nearly two million deaths per year. The economic
impact of TB comes from the fact that in developing
countries the majority of
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those affected are in the economically active segment
of the population.1 World Health Organization's (WHO)
recommended effective TB control strategy called
DOTS (Directly Observed Treatment Short-course),
which is used in Revised National Tuberculosis Control
Programme (RNTCP), represents the best method for
controlling the global TB epidemic is reaching only
27% of the world's TB patients.2 According to RNTCP
the 'cured' is defined as "initially smear positive patient
who has completed treatment and had negative
sputum smears, on at least two occasions, one of
which was at completion of treatment".3 The new
approach to this TB control is not only providing
physical relief but also providing the social and
economic relief to the patients and their families, which
warrants collaboration and coordination with other
welfare departments of the government sector as stake
holders, to give a holistic approach to the problem of
TB control. The hurdle for the successful control of TB
is lack of awareness and misconceptions about TB in
39

the general population, including the socially under
privileged population ie. the so called Schedule Caste
(SC) and Scheduled tribes (ST). In a study done in
Andhra Predesh among the tribal population it was
found that only 44% of them have heard of TB.4 In an
other study done in Tuberculosis Research Centre,
among the study population of TB patients 25% males
and 29% females were belonging to the SC/ST
community.5 This particular section of the population
have been marginalized for over years from the main
stream of society due to the prevailing caste system in
the society. They have been deprived of all the
developmental measures including health, which
ultimately has hampered their lives to a greater extent.
They live in poverty and do not have access to quality
health care, they are vulnerable to all sorts of infectious
diseases including tuberculosis due to malnutrition,
overcrowding, poor ventilation and sanitation which
increase the risk of infection and the probability of
developing clinical disease. The TB and poverty are
closely linked.6 The media report of deaths of tribal
children due to malnutrition in Thane district causes a
great concern. These deaths were due to low weight
childbirths to teenaged mothers as in other tribal
areas.7 The National Family Health Survey-2 indicates
that nutritional status of children is intimately related to
the households' standard of living.8
At this juncture it was felt necessary to look into the
perceptions of TB among the government providers
who take care of the welfare measures including
health, to the above said SC/ST population. Hence it
was decided to study the perceptions on TB and its
cure among the employees working in the department
of Adhi dravidar and tribal welfare, Chennai under the
government of Tamil Nadu. The main objectives of this
study were (1) to find out the respondents perceptions
on TB with reference to its symptoms, diagnosis and
treatment and (2) to assess their perceptions regarding
the cure of TB.

functioning with its head quarters at Chennai city and
branches in all the other 29 districts of Tamil Nadu.
The objective of this department is enhancing the
economic empowerment of SC and ST communities
and it undertakes welfare measures in the areas such
as health, family welfare, education, housing, women
and child welfare, creating employment opportunities
income generation programmes etc.
Study population
Using purposive sampling method all the 71
employees working in this department at the Chennai
office alone were taken as study subjects. These
included right from the lowest cadre of employees to
the highest cadre of employees such as the director
and secretary who belong to the Indian Administrative
(IAS) cadre.
Data collection
A semi structured, pre coded interview schedule was
developed to collect the data. The information to be
collected through interview schedules, comprised of
the respondents' knowledge on TB, mode of infection,
type of treatment and understanding on cure of TB.
The data was collected by trained interviewers who
conducted the face-to-face interview with the
respondents. Initially before the actual data was
collected, each and every respondent was apprised of
the purpose of the study, their informed consent was
obtained and their cooperation was solicited. The data
was collected for a period of three months from June to
August 2001 at the Chennai office premises of the
department of Adhi Dravidar and Tribal welfare.
Results
Characteristics of study population

The setting selected for the study was Adhi dravidar
and Tribal Welfare department in Chennai city under
the government of Tamil Nadu. This is the welfare
department founded by the government of Tamil Nadu
with an aim of uplifting the socially disadvantaged
community ie. SC and ST all over Tamil Nadu. It is

This sample comprised 71 respondents of whom 30
(42%) were females and 41 (58%) were males. Sociodemographic characteristics of this study population
are given in Table 1. Among them 24% belonged to the
age group of 25-34 years, 32% belonged to the age
group of 35-44 years and 10% were aged 55 and
above. Regarding the literacy status 54% studied upto
higher secondary, 32% were graduates and the rest of
the 14% were postgraduates, which included the two
IAS cadre officers. While looking into the monthly
income of these respondents 31% were getting less
than Rs 5000 and 52% were in the salary bracket of
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Materials And Methods
Setting

Rs.5000-10000 and the rest 17% were getting Rs
10000 and above as their monthly emoluments.
Knowledge about tuberculosis
The knowledge about TB of the respondents has been
shown in Table 2. The respondents answered in
multiple choices. In all, 92% of them have heard of a
disease called TB and the rest of them were not aware
of tuberculosis. Hence only this 92% of the employees
have been considered for further analysis. Forty five
percent of them came to know about TB, through
neighbours, 57% of them through the television and
radio and 35% through the newspapers. As far as
knowledge on symptoms were concerned, 43%
mentioned that cough as the symptom, 15% blood
spitting as symptom and 45% loss of weight as the
symptom. 15% said fever as the symptoms. Thirty
seven percent reported germs as the cause for
tuberculosis, 8% said that smoking caused
tuberculosis, 38% told that they did not know what was
causing tuberculosis. Forty nine percent reported that
TB was spread through saliva; only 26% said that it is
spread through air and 29% did not know. When their
knowledge on diagnosis was assessed it was found
that, 54% of them felt that TB could be diagnosed by
sputum examination, 43% of them told that it could be
diagnosed by X-ray and 34% said that it was by blood
test. Ninety seven percent of the respondents agreed
that there was treatment available for TB, among them
86% reported that TB could be treated only by
allopathic treatment, 8% reported that TB could be
treated by ayurvedic method, and another 8% reported
that TB could be treated only by siddha method.
Perception on Cure of TB
Table 3 denotes study respondents’ perceptions on
cure of TB. TB was perceived as a curable disease
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only by 72% of the respondents. Among these
respondents, completing the prescribed course of
treatment as per doctors’ advice was perceived as a
cure of TB by 17% of the males and 14% of females.
Twenty percent of the 45 years or less aged and 11%
of the above 45 years aged respondents and 14% of
the respondents with more than higher secondary level
of education and 15% of the respondents who have
studied upto higher secondary level or less have also
said that cure is completing the prescribed treatment.
Disappearance of symptoms as cure of TB, was
perceived by 8% of the below 45 years aged and 5% of
the above 45 years of aged, 9% of males 3% of
females and 9% of the respondents studied upto
higher secondary level and 3% of respondents studied
above higher secondary level. Just feeling 'all right' as
the cure of TB was perceived by 15% of males, 29% of
females, 18% of 45 or less years, 12% of the above 45
years, 14% of both educated upto higher secondary
level and above higher secondary level.
Misconceptions on cure regarding TB
There were some misconceptions perceived by the
study population regarding the cure of TB as shown in
figure 1. They believed that TB could be cured even
without medicine when practising the following things
like, abstaining from sex as perceived by (17%),
abstaining from doing hard work (29%), abstaining
from smoking (95%), abstaining from alcohol (89%)
and abstaining from tobacco chewing (98%). Some
more misconceptions were also perceived by these
respondents as shown in figure 2. They felt the
following measures should be taken in addition to the
prescribed medicine to get cured from TB fully. They
were, giving hospitalized care to the TB patients as
perceived by 49% of respondents, giving special food
as perceived by 89% and providing absolute rest as
perceived by 46% of the respondents.
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Table 1. Demographic and Socio-economic characteristics of respondents (n=71)
Age

Sex
Education
Income/month in Rs

25-34
35-44
45-54
55+
Male
Female
<Hr Sec
>Hr Sec
<5000
5-10 000
>10001

No

%

17
23
24
7
30
41
38
33
22
37
12

24
32
34
10
42
58
54
46
31
52
17

Table 2. Perceptions on knowledge about tuberculosis (n=65)
No

%

Sources

Neighbors
TV/Radio
Newspaper
Patients
Others

29
37
23
24
6

45
57
35
37
9

Symptoms

Cough
Loss of weight
Chest pain
Breathlessness
Blood spitting
Others

28
29
3
3
10
20

43
45
5
5
15
31

Causes

Germs
Smoking
Alcohol
Mosquito
Others
Dint know

24
5
6
3
8
25

37
8
9
5
12
38

Mode of transmission

Saliva
Air
Flies
Don’t know

32
17
3
19

49
26
5
29

Diagnosis

Sputum test
X-ray
Blood test
Don’t know

35
28
22
19

54
43
34
29

Treatment

Allopathic
Ayurvedic
Sidha
Homeopathy

56
5
5
5

86
8
8
8

Multiple answered
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Table 3. Perceptions on cure of tuberculosis (n=65)

Age

<45 years
>45 years

Till symptoms
Disappear
No
%
5
8
4
5

Felt alright
No
%
12
18
8
12

Complete
prescription
No
%
13
20
7
11

No
11
13

%
17
20

Sex

Male
Female

6
2

9
3

11
7

29
15

11
9

17
14

17
10

26
15

Education

< Hr Sec
>Hr Sec

6
2

9
3

9
9

14
14

10
9

15
14

16
12

25
18

Others

Multiple answered

Fig 2. Misconceptions on additional measures
for the cure of tuberculosis

Fig 1. Misconceptions on cure of tuberculosis
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There have been studies to assess the level of
awareness of tuberculosis among the various group of
people, but only very few studies, on the peoples’
perceptions, specially on the cure of tuberculosis.
These studies have shown lack of awareness among
patients and general population with respect to
etiology, signs and symptoms and management of
tuberculosis.9 Success of any health programme will
depend upon whether the target groups are aware of
its existence and are willing to participate in it. National
Tuberculosis Control Programme has been in place
over the decades, information about the programme
and its

benefits are yet to reach the people adequately.10
Studies have been done in India to find about TB
awareness in the general community but the value of
the present study emphasizes specially on a particular
sector of the society, the government welfare
providers’ perceptions on cure of TB. In the present
study 37% of the respondents were aware that TB is
caused by a germ, 38% of them did not know the
symptoms, 57% of them reported TV/Radio were the
main sources of their information to get the knowledge
on TB. In similar study done by Rajeswari et al to find
out TB awareness among the educated public, it was
found that 86% of the respondents said that TB germs
caused the disease, and for them books and
magazines were the main source of information on
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TB.11 In this present study more than 50% of them did
not have any idea on the specific symptoms on TB,
and 29% did not know how it is transmitted. TB
treatment is lengthy, symptoms can subside before
course completion and the drugs prescribed can give
side effects. Seventy six percent of patients who
defaulted this treatment by the end of intensive phase,
a period during which the symptoms usually decline,
patients identified by community survey who are less
likely to be symptomatic were more likely to default.12
In this study 92% of the respondents were aware of TB
and among them 97% were aware that treatment is
available to cure this disease. Similarly in a community
study conducted in Bomaby more urban (78%)
households believed that TB is curable. In this study,
disappearance of symptoms and feeling alright were
perceived as cure of TB by 11% and 25% the study
population. Only one forth of the respondents reported
that cure form TB could be achieved only by
completing the full prescribed treatment as per the
doctors’ advice. Even in the study by Rajeswari et al
28% of the respondents felt that treatment for TB is
continued only till the symptoms disappeared.11
Some of the misconceptions perceived by the
respondents in this study were, abstaining from
smoking, alcohol, tobacco chewing and taking special
diet, in addition to the TB treatment, for getting the
complete cure. Besides, abstaining from hard work
(29%), sex (17%) and need for hospitalization (49%)
were also the misconceptions the respondents had, in
order to get the complete cure, in addition to the
prescribed treatment for TB. In the study done by
Rajeswari et al also the respondents had mentioned
the need for nutritious diet and bed rest for getting cure
in TB.11
Similarly a study done by Administrative Staff College
India (ASCI) in Medak district, "It is understood by
most that TB is curable and that to recover from TB it is
thought necessary to take medicine, eat bland food
and abstain from sex"13 According to the study
conducted in Delhi, "most of the patients believed that
TB was curable, if medicine were taken regularly and
20% of the patients believed that treatment in hospital
was necessary"14 In the other report from Bombay, the
finding on perception on the curability of TB was that
people believe TB to be curable as long as specific
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"dietary, social and cultural norms are followed" where
people believe that the illness is caused by these
norms.15

Limitations of the study
This study has got its own limitations of having
interviewed only the employees working in Chennai
office of the department of Adi dravidar and tribal
welfare. The present study outcomes are from the
respondents belonging to a metro area i.e. Chennai
and it is worthwhile to repeat the same exercise among
the employees of the same department who are living
in other rural and urban districts of Tamil Nadu.

Conclusion
This study suggests the needs to sensitize all the
government welfare sector providers on tuberculosis,
who can be tied up to the TB activities in order to
achieve the desired target of TB control by 2005.
Convergence of resources and services seemed the
best way of tackling the problem within the restricted
time frame. This strategy is already in practice in the
district of Nilgris. In the recent removal of malnutrition
programme among the children in the district the plan
of action drawn for the district, harnessed all links of
governance - Health and Revenue Departments, the
hill area development programme, Integrated child
development services scheme, local panchayats and
local power groups like women self help groups and
non government organizations.16 Similar strategy can
be adopted in the TB control programme by spelling
out the role of each of the partners. A multisectoral
approach incorporating private and government
welfare sectors and community, through advocacy,
social mobilization, can be the best way for the TB
control.17
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Abstract
Tuberculosis (TB) is one of the major public health problems in Nepal. About 45% of the total population is
infected with TB. Of the infected, 60% are in the productive age group. Every year 44000 people develop active
TB, of whom 20000 have infectious pulmonary disease and are capable of spreading the disease The National
Tuberculosis Program (NTP) in Nepal is an approach within the National Health System to control TB. The main
strategy of NTP is to diagnose, treat and cure patients with TB, especially sputum positive cases through Directly
Observed Treatment Short course (DOTS).
The aim of this study was to understand the hidden burden of TB in a district of eastern Nepal through active
surveillance. The active surveillance for TB cases was conducted between May 1999 to August 1999 by a team
from B. P. Koirala Institute of Health Sciences, Dharan, and WHO in Sunsari district.
A total of 5054 respondents were interviewed and examined for TB. The sputum examination and chest x-ray
were done for chest symptomatic. The prevalence rate of sputum positive TB among the surveyed population
was 1.8 per 1000 persons in a year. Similarly the prevalence rate of chest x-ray positive for cases was 6.2 per
1000 persons in a year. These are the hidden burden of TB cases in the community, which help in the dynamics
of disease transmission.
Key Words: TB, Surveillance, Nepal, DOTS.

Introduction
Globally, there are more than eight million cases
and two to three million deaths from tuberculosis
every year, and nearly 200 million people have died
of tuberculosis in the 20th century. 1
TB is the major health concern in south- East Asia
Region. With three million new infectious cases and
close to a quarter of a million deaths are annually
due to TB. The region accounts for nearly 40
Percent of the global burden of TB.2
TB is one of the major public health problem is
Nepal. About 45% of the total population is infected
with TB. Of the infected, 60 percent are in the
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productive age group. Every year 44,000 people
develop active TB, of whom 20,000 have infectious
pulmonary disease and are capable of spreading
the disease to others.3
The National Tuberculosis Program (NTP) in Nepal
is an approach within the National Health System to
control TB. The main strategy of NTP is to
diagnose, treat and cure patients with TB,
especially sputum positive smear cases through
Directly Observed Treatment Short Course
(DOTS).4
Methods used to assess the true burden of TB in
developing countries are imprecise.5 Where

Countries have an established surveillance
system, data are considered reliable and
preferable.6
For such information to accurately reflect incidence,
the accessibility of medical services and quality of
record keeping must be high. Consequently, in
many countries these data have the potential to
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seriously underestimate the burden of disease.5 In
Nepal, the NTP has improved its recording and
reporting as well as its data analysis systems. In
every trimester, DOTS recording and reporting
workshop at districts level, recording, reporting and
planning meetings at the regional level, and
recording, reporting and planning workshop at the
national level are being conducted.3 Health
Workers, who are working at Sub Health Posts,
Health Posts , Primary Health Centers are
convinced about the TB control program and are
providing services to TB patients in order to achieve
their full course of treatment.3 The aim of this study
was to understand the hidden burden of TB in a
district of Eastern Nepal through
active
surveillance.
Materials and Methods
The surveillance for TB cases was conducted
between May 1999 to August 1999 by a team from
B.P. Koirala Institute of Health Sciences (BPKIHS)
and WHO, Nepal in Sunsari district.
The team consisted of physician, community
physicians,
epidemiologists,
microbiologists,
radiologist and statistician from BPKIHS.Medical
officer (TB) from WHO, Nepal worked as advisor.
Other members of the team were laboratory
technician, radiographer and six auxiliary health
workers (AHW) as enumerators. The enumerators
were selected after an interview. One-day
orientation was conducted for all the team members
about the program and actual method of
surveillance. The coordinator led the team from the
department of community medicine.
Active surveillance was done, which consisted of
house-to-house survey by the AHWs with the help
of questionnaire. For active surveillance, a sample
size was calculated based on the prevalence rate of
5/1000 for sputum positive cases in Sunsari district
(Sunsari Health Examination Survey 1996). Thus
total sample size was 4975,which was drawn from
the total population of Sunsari district (463481).
This sample size was taken from all 11 tuberculosis
treatment areas (8 Health Posts and 3 Primary
Health Care centres) in Sunsari district including
one DOTS centre. Total sampled population was
divided into 11 such areas by population proportion
method. From each treatment area, one village
development committee or municipality was chosen
randomly. After discussion with health worker at the
treatment center, ward with high prevalence of
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tuberculosis was taken as basic unit for the
surveillance.
A list of patient on anti tuberculosis treatment was
obtained from each treatment centre for active
surveillance. The enumerators interviewed and
examine 20 individuals (age more than 6 years)
present around one sputum positive tuberculosis
case (on anti tuberculosis drugs) in that village/town
at the time of survey with the help of a
questionnaire. The questionnaire contained
identification data, presenting complains, past
history of tuberculosis, treatment history, family
history, general examination and systematic
examination.
The individuals with more than 3 weeks of cough
(Chest symptomatic) were subjected to sputum
examination. The two Sputum Samples from each
individual were collected by laboratory technician
and brought to the department of Microbiology,
BPKIHS and examined by microbiologist. The
sputum negative cases were subjected to chest xray. The chest x-rays were examined by radiologist.
The individuals with sputum positive and chest xray positive for tuberculosis were referred to the
nearest tuberculosis treatment centre. The
investigators and program coordinator closely
supervised the whole process of data collection,
diagnosis and treatment. The cases were followed
according to the National Tuberculosis program.
The data were entered into computer under
supervision of statistician and program coordinator.
The analysis of the data was done with the help of

a statistician.
Results

A total of 5054 respondents were interviewed and
examined for tuberculosis. These individuals were
well distributed throughout the district. The highest
number (27.9%) of individuals were in age group of
10 to 19 years (Table 1). The median age was 23
years. There were 51.2% male among the surveyed
population. Majority (88.6%) of them were Hindu by
religion. The highest number (41.3%) of people
were illiterate. The students were 31.0% by
occupation, followed by 26.4% housewife and
16.5% labourers. Half of the sample had income in
between NRs 100 to 500 per month per person.
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Among them, 4.5%, 2.6% and 3.4% of the

Table 1. Characteristics of the Respondents

individuals had cough, fever and chest pain
respectively. There was no history of haemoptysis
in a single individual. There were 536 (10.6 %)
individuals had cough more than three weeks.
These are the chest symptomatic people. Only 115
(2.3%) respondents gave history of tuberculosis in
the past. Majority (90%) of them had suffered from
sputum positive pulmonary tuberculosis. Among
them, 85% had completed their treatment for
tuberculosis at various health facilities of Sunsari
district.
More than one third of the people gave the family
history of tuberculosis (Figure 1). About 95%
population had BCG scar. Out of 5054-surveyed
population, 9 were found to be sputum positive for
pulmonary tuberculosis and 31 sputum negative but

Characteristics
Age group (Years)
6-9
10-19
20-29
30-39
40-49
50-59
60 and above
Total
Sex
Male
Female
Total
Religion
Hindu
Muslim
Buddhist
Christian
Total

Number

Percentage

667
1408
1074
766
508
322
309
5054

13.1
27.9
21.3
15.2
10.1
6.4
6.1
100.0

2588
2466
5054

51.2
48.8
100%

4479
439
136
3
5054

88.6
8.7
2.7
0.1
100

1258
699
521
242
162
70
2089
13
5054

24.9
13.8
10.3
4.8
3.2
1.4
41.3
0.3
100.0

496
835
266
164
1568
1332
369
24
5054

9.8
16.5
5.3
3.2
31.0
26.4
7.3
0.4
100

chest x-ray positive pulmonary tuberculosis.
Therefore, the prevalence rate of sputum positive
tuberculosis among the surveyed people in Sunsari
district is 1.8 per 1000 persons in a year. Similarly
the prevalence rate for chest x-ray positive
pulmonary tuberculosis is 6.2 per 1000 persons in a
year. These cases were subjected for treatment at
respective health facilities of Sunsari district under
National Tuberculosis Program. The treatment of all
TB cases was completed but one case among
sputum positive was found to be drugs resistant.
The knowledge about the prevention and control of
tuberculosis was very poor in 89.4% of the
respondents.
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Education
Primary
Middle
Secondary
Matriculation
Intermediate
Bachelor & Above
Illiterate
Not applicable*
Total
Occupation
Agriculture
Laborer
Service
Business
Student
Housewife
Not applicable**
Others
Total
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Figure 1 Family history of Tuberculosis

1720 (34%)

3334 (66%)

Present
Discussion
Information on epidemiological trends in
tuberculosis is of great importance for planning,
monitoring and evaluating NTPs. Reliable data
on the subjects are seldom available in
developing countries with a heavy burden of
disease. This is because efficient notification
systems are not in place. Every time surveys and
special studies are difficult to organize and are
expensive.
Data on point prevalence have been presented to
compare the number of patients being treated for
TB by the health system and patient with
undetected TB in the community. Our work found
the prevalence rate of sputum positive pulmonary
TB cases was 1.8 per 1000 persons in a year
among the undiagnosed pulmonary TB in the
community. It is important to note that cases
identified by active surveillance had often been
coughing for an extended period and may
contribute disproportionately to the duration of
infectiousness in the community.
The generalisability of this work to other regions
relates to a number of biological and social
factors that broadly define a population’s
vulnerability to tuberculosis. Within Nepal itself,
levels of social development vary widely from
region to region and from hill, mountain and terai.
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Absent
The annual risk of infection and incidence of TB
varies from hill, mountain to terai and village to
town. While Nepal is considered a poor country,
the level of human development index is low.
Poverty and tuberculosis are associated strongly.
More than one third Nepali live below poverty line
and TB is their lifetime friend.
It is important to underscore methodological
differences in assessing the strengths and
limitations of a particular active care finding
approach. In this study, active case finding
centered on a single symptom like chromic cough
more than three weeks and history of TB in the
family and contact tracing. Data from Kenya
employing diverse active case finding strategies
have suggested this method to be the most
successful in identifying active cases in the
community.7
Strategies to identify TB suspects from other
countries have differed widely, and have included
multiple interrogation of elders or village leaders,
surveys of household heads, contact tracing
among registered patients and TB suspects and
public broadcast messages.7,8,9,10
A variety of Screening methodologies have been
employed including purified protein derivative
testing, chest radiography, or surveillance for
cardinal symptoms including cough (of 2-4
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weeks), haemoptysis, weight loss and or
generalized weakness.7,9,11,12,13
Sampling approaches varied from populationbased approach to cluster design.11,12. Diagnostic
modalities such as chest radiography, sputum
smear assessment, and culture collection have
all been employed.12 Unfortunately, differentiating
between patients who have already been
identified by the health service and those
previously undiagnosed has been reported
inconsistently by researchers. The ratio of active
cases and chronic coughers to the population
sampled has significant implications in terms of
the cost and feasibility of active care finding
programs. Based on our data of individuals were
identified as TB suspects using the chronic
cough question posed to household heads. This
is low compared to findings from studies
conducted in Papua New Guinea (22%)14, Kenya
(5%)7, Uganda (5%)15, Burma (4.1%)16,
Singapore (2.5%)17 and South Africa (1.5%)18.
The ratio of TB suspects and sputum positive
cases in our study were one case per 23
suspects, a higher yield than acknowledged in
the literatures where a ratio of 61 and 100
suspects per case is generally cited.7, 18,19
Existing strategies for the control of tuberculosis
emphasis case detection among symptomatic
individuals presenting to the health service, and
treatment completion through Directly Observed
Therapy Short Course (DOTS).20
Critics argue, however, that this approach was
developed well before the HIV/AIDS era, and
takes no account of the dynamic epidemiology of
HIV-related tuberculosis.21
Even countries with model DOTS programs, such
as Tanzania, Thailand or Botswana, have
witnessed increasing TB transmission, largely a
consequence of high rates of co-infection with
HIV. 21,22,23
De cock and Chaisson noted that given a
growing prevalence of undiagnosed active TB in
HIV-positive persons, active case finding
strategies might be considered as a means to
interrupt on going transmission. They advocate
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this approach in all setting that concentrate HIV
infected persons such as hospitals, prisons and a
more widespread application in areas of highest
HIV prevalence, particularly among the family
member of HIV positive TB patients.21 In review
of four model approaches to active case finding.
Murray and Solomon concluded that when
coupled to an effective DOTS strategy, active
case finding reduce tuberculosis mortality by one
quarter to one-third over the next several
decades and has the potential to yield enormous
benefits in high prevalence regions.19
In this study a single interrogation of household
heads identified a modest burden of undiagnosed
TB in a Nepalese Community. It remains
unknown to what extent these individuals serve
as a reservoir for ongoing transmission in the
community. Further more to what extent would
reduce their time to influence the dynamics of
transmission in the community? In developed
countries, active case finding strategies have
largely been diminished, on the basis that while
such interventions might diagnose active case as
an earlier stage, most individuals will
nevertheless access health services and be
detected.24
This study detected nine previously undiagnosed
cases of sputum positive pulmonary TB among a
population of 5054. While contributing
disproportionately
to
the
duration
of
infectiousness in the community most had
accessed health services at some point during
their illness. As such, in the context of Nepal,
which has a reasonably well-developed
infrastructure of primary health care system. It
seems unlikely that the resources necessary to
structured effective active case finding
campaigns will prove a cost effective means to
reduce the burden of TB in population. Some
studies related to health seeking behaviour of the
people must be done to know why these sputum
positive cases have not gone to health facilities
to receive the treatment. Where is fault, must be
identified? It is the care providers, care receivers
or the system. The pockets of the population,
which are very poor needs to observed closely.
The occasional survey can pick up the
undiagnosed cases, to reduce the burden of TB
and increases the effectiveness of the program.
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Prevention of Transmission of Blood-borne Infections HIV,
Hepatitis B and Hepatitis C in the Health Care Setting Manual
Dr. D. L. Singh
Visiting Professor, National Academy of Medical Sciences, Bir Hospital, Kathmandu, Nepal.

I reviewed the book " Prevention of Transmission
of Blood-borne Infections HIV, Hepatitis B and
Hepatitis C in Health Care Setting Manual"
written by Dr. Madhur Dev Bhattarai with interest.
The book is divided into two broad sections, one
section with 5 objectives and another with
appendices and pre-test questionnaires and
answers. I found the division quite important, as it
clearly highlights the major areas to be given the
attention with other required issues covered in
the appendices. Otherwise the 5 objectives could
have been lost in the maze of information.
The basic principles of “Universal Precautions”
and “Infection Control Measures” are explained in
a simple manner. The concept of “Infection
Control Measures” to prevent transmission of
blood-borne infections from patients to patients is
useful. “Proper disposal and incineration of
syringes and needles” covered in the objective 2
and “Decontamination of used instruments and
other items before cleaning” covered in the
objective 3 protect the nurses and phlebotomists
and health care workers who clean the used
instruments from blood-borne infections
respectively. The importance of decontamination
before cleaning the instruments is explained in
the book and is vital in the developing countries,
as instruments are washed by hands.
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But decontamination of instruments before
cleaning is fairly a new concept for health care
workers in the region and needs emphasis. This
has been done adequately in the book. It is
rightly highlighted in the book that even if
standard incineration is not available and other
hospital wastes are not managed properly,
disposal and incineration of syringes and needles
have to be carried out to protect health care
workers from needle-stick injuries and the risk of
transmission of blood-borne infections. Merely
advising health care workers to avoid recapping
of needles is not sufficient, proper system of
disposal and incineration of needles and syringes
should be made available. The details of proper
disposal and incineration of syringes and needles
and decontamination are described sufficiently
and considered for the resource poor settings.
The book highlights that in the health care setting
there is risk of patient-to-patient transmission of
blood-borne infections, which can occur through
contaminated needles, syringes, gloves and
various instruments and through blood
transfusion etc. Measures to be taken to organize
the provision of only sterilized or high-level
disinfected instruments are adequately covered.
Details of universal precautions are covered in
the appendix 3 and of instruments, procedures
and situations, including the use of multi-dose
vial, likely to transmit HIV, HBV and HCV from
one patient to another in the appendix 4. All
health care workers including experienced
doctors will find the sections quite useful. It
seems rightly highlighted in the book that the
health care setting may be next to commercial
sex as high risk situation for HIV transmission in
the general population in many developing
countries. The poster showing the three safety
signs to prevent transmission of HIV and
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hepatitis B and C is quite useful. It not only
facilitates the easy communication but also
regularly reminds the health care workers and
management about the three most important
categories of precautions required in the health
care settings. Protection of staffs and patients
under one’s care is not just an issue of control or
prevention of blood-borne infections but it is a
question of basic ethic of medical practice.
Similarly, without basic safety in the health care
settings no wonder if the people with HIV/AIDS
are not well accepted by health workers with
resultant suffering of their care and support.
The concept of protection of general waste of
hospitals from infectious waste covered in the
appendix 7 about the waste disposal in the health
care setting is briefly but rightly highlighted. The
infectious waste which only constitute 25% of
hospitals continue to contaminate the wastes of
hospitals and of community in many developing
countries and thus possibly spread the resistant
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organisms in the world. The complexities and
limitations of the tests of HIV are covered in the
appendices 8 and 9 will help to sensitize the
health care workers. HIV/AIDS control
programme rightly included in the manual covers
adequately the major concepts involved.
There are some printing errors, but the overall
quality of book is good. There are many simple
illustration and diagrams for easy explanation.
The book is worth recommending for health care
workers and managers. The issues covered in
the book need to be included in the curriculum of
health care workers of all categories and levels.
The book appears to be published only in limited
number. It needs to be published for wider
circulation by international organizations, so that
the issues are considered seriously in the
developing countries like Nepal.
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