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Abstract

Introduction

Contact investigation involves the systematic evaluation of the contacts of known TB patients to
identify active disease or latent TB infection (LTBI). Poor knowledge and negative thoughts about
the disease adversely affect contact investigation.

Objective

To determine the association between knowledge about disease transmission, treatment and
prevention and the presence of a negative attitude to the disease and successful completion of
contact investigation among sputum positive tuberculosis patients attending a clinic.

Methods

This was a descriptive, cross-sectional study carried out at the Chest Clinic, Matara. A self-
administered questionnaire was used to collect data. A negative attitude to the disease was
defined as self-distancing, reluctance to divulge presence of the disease to people other than
family members and mental setback and hurt due to the attitudes of others. Knowledge response
variables were compared between people who cooperated with contact investigations and those
who did not cooperate.

Results

Data of 133 patients were analyzed in this study. The male to female ratio was 5:4. Age ranged
from 12 years to 89 years (mean=47, SD+17). Contact investigations were completed in 24% of
the patients. The level of knowledge on disease transmission, treatment and prevention among
patients was good. Successful completion of contact investigation was significantly associated
with knowledge of the availability of prophylaxis for close contacts below 5 years of age (x?=68,
p=0.0001), knowledge of the necessity of close contact investigation (x*> =8.83, p=0.002) and
keeping a distance when talking to others (x?=4.41, p= 0.03).

Conclusion

Completion of contact investigation was inadequate in this study sample even though average
knowledge on disease transmission, treatment, and prevention was good. Health education of
patients on the beneficial effects of contact investigation will help to improve successful
completion.
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Introduction

According to the World Health Organization (WHO), tuberculosis (TB) is a leading health
issue worldwide with 10 million patients recorded in 2019. Low- and middle-income
countries are mostly affected. Deaths due to TB were around 1.4 million with multi drug
resistant TB aggravating the problem. Out of the total global incidence, 39% occurs in the
Southeast Asian region. It is estimated that about 3.4 million new cases occur annually in
this region, especially in India, Bangladesh, Indonesia, Myanmar and Thailand. Many
social factors influence the spread of TB such as poor quality of life, poor housing,
overcrowding, under nutrition, smoking, alcohol abuse, low level of education and lack of
knowledge about transmission of the disease. According to the WHO, identified high risk
groups include children below 5 years and people with human immunodeficiency virus
(HIV) infection or those at a risk of developing HIV infection. Ten percent of TB patients
are children. Among HIV patients, TB is a salient cause of death. According to studies
conducted in India, diabetes has become an independent risk factor for TB [1].

The control of TB will be an important contributing factor to social and economic
development. A resolution was made by the 67" World Health Assembly to target a world
free of TB by the year 2035. This resolution, named as the “End TB Strategy”, aims to
reduce TB deaths by 95%, to reduce the TB incidence rate by 90% and to minimize the
appalling expenditure experienced by patients and their families to zero. This strategy is
being implemented globally and it is expected to achieve certain interim milestones by
2020, 2025 and 2030 [2]. To achieve these goals, it is crucial to detect patients with active
TB or latent infection by an orderly assessment of contacts in view of preventing further
spread.

It has been postulated that one patient could transmit the disease to ten others during
the infectious period. Hence active contact investigation plays a major role to stop spread.
Contact investigation also identifies people with latent TB infection (LTBI) who could be
given prophylaxis to prevent transmission. The WHO has developed international
standards for contact investigation [3].

In the Southeast Asian region, Sri Lanka stands as a low prevalence country [4]. The WHO
estimate of incidence of TB in Sri Lanka was 65 (57-73) per 100,000 population [5].
Accordingly, an estimated 13,000 people contracted TB in Sri Lanka in 2015. This
estimates guide the case detection and preventive activities. However, the case detection
rate for that year was only 45.9%. According to the annual statistics for 2016, a total of
8886 cases of all forms of TB were notified to the National Programme for Tuberculosis
and Chest Diseases (NPTCCD)[6]. AImost 60% of them were smear positive for pulmonary
TB. The incidence rate for TB was 40 per 100,000 population in Sri Lanka in 2018. Matara
District had 216 cases in the year 2018. Out of them 48% were smear positive [7].

In this background, it is valuable to assess knowledge about the disease among TB
patients and to evaluate their motivation to assist in the contact investigation conducted
by the public health team. This information may help to design strategies to influence the
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success of contact investigation and strengthen preventive activities in the Matara
District.

Objectives

To assess the influence of knowledge on transmission, treatment and prevention of TB
and attitude towards the disease on patient motivation to assist contact investigation by
the public health team, among sputum positive tuberculosis patients

Methods

A descriptive cross-sectional study was conducted at the Chest Clinic, Matara for one year
from 2019.02.15. Patients were educated on disease transmission, treatment and
prevention by the public health staff at the first visit. Patients with pulmonary TB who
were smear positive were recruited for the study four months after the diagnosis.
Patients with pulmonary TB who were smear negative and patients with extra-pulmonary
tuberculosis (EPTB) were excluded. A systematic convenient sampling method was
applied. Patients who fulfilled the inclusion criteria were recruited until the required
sample size was reached. Sample size was calculated according to the recommended
formula for prevalence studies, aiming a precision of 0.05 and standard deviation at a
95% confidence of 1.96 [8]. The sample size required for this study was 138.

Data was collected using a pre-tested, self-administered questionnaire which was given
to the patient at their 4™ visit to the clinic. The questionnaire comprised of close ended
questions in four categories, in addition to demographic data. Knowledge about the
disease transmission, treatment and prevention and the patient’s attitude towards the
disease were the four categories assessed. Education level of the participants was
classified according to the International Standard Classification of Education (ISED)
(2011). Employment of the participants was categorized according to the International
Standard Classification of Occupations (ISCO). Definitions for ‘index case’, ‘contact’,
‘exposure’, ‘close contact’ and ‘contact investigation’ were obtained from the WHO
guideline [9]. “Index case” (index patient) is the initially identified case of new or recurrent
TB in a person of any age in a specific household and other comparable setting in which
others may have been exposed. “Contact” means any person who has been exposed to
an index case. Exposure can be defined as a state of contact or proximity to a chemical,
pathogen, radioisotope or other substance by ingesting, breathing or direct contact.
Exposure may be intense or casual, easily identified or obscure. Close exposure, such as
sharing a living or working space, is generally easily identified and quantified, whereas
casual exposure, such as on public transport or in social situations, may be unidentifiable.
“Close contact” can be defined as a person who is not in the household but shared an
enclosed space, such as a social gathering place, workplace or facility for extended
periods during the day with the index case during the 3 months before commencement
of the current treatment episode.

“Contact investigation” means a systematic process intended to identify previously
undiagnosed cases of TB among the contacts of an index case. In this study “completion
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of contact investigation” means investigating all the members sharing the home of the
index case. Investigations include evaluation of the history, three sputum tests (especially
in adults), Mantoux test and chest radiography. An interferon gamma release assay was
not considered.

Patients whose contact investigations were complete were categorized as “assisted in
contact investigation” and those whose contact investigations were incomplete were
considered as “not assisted in contact investigation” in this study. All independent
variables were compared between patients who assisted in contact investigations in
practice and patients who did not assist. Associations that were analyzed included factors
like gender, age, income, education and knowledge. Responses for the questions on
knowledge, baseline information and attitude towards the disease were cross tabulated
between those who assisted in the contact investigation and those who did not assist in
the contact investigation to determine the chi-square value. This enabled us to identify
factors adversely affecting contact investigations and factors promoting contact
investigation at the clinic. The ethics committee of the National Institute of Health
Sciences approved the study proposal.

Results

Data of 133 patients were analyzed in this study. Age ranged from 12 years to 89 years
with a mean value of 47 years and standard deviation of £17. Majority 67.7% (n=90) were
above 41 years of age. Educational status indicated that a greater proportion 83% (n=110)
had lower secondary (up to Grade 11) and below education while 17% (n=23) had upper
secondary (Grade 12-13) and above education. Majority 52% were employed. Out of this
57% were occupied in unskilled jobs, one third had trained jobs and the remaining 10%
had higher employment. There were 32(24%) patients who assisted in contact
investigation and none of the contacts were positive for pulmonary TB. Demographic
information is shown in Table 1.

Table 1: Baseline characteristics of the patients

Patient assistance for contact tracing Total

Yes No

N (%) N (%) N(%)
Gender
Male 17 (12.78) 57 (42,85) 74 (55.63)
Female 15(11.27) 44 (33.08) 59 (44.36)
Age groups
1- 20 years 3(1.50) 6 (4.51) 9 (6.76)
21-30 years 8(6.01) 12(9.02) 20(15.03)
31-40 years 4(3) 10 (7.52) 14 (10.52)
41-50 years 8 (6.01) 23(17.29) 31(23.30)
51-60 years 4(3) 20 (15) 24(18.04)
61-70 years 3(2.25) 19(14.28) 22 (16.54)
>71 years 2(1.5) 11(8.27) 13(9.77)
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| |
Education
Pre-primary 2(1.5) 3(2.25) 5(3.75)
Primary (< Grade 5) 10 (7.51) 44 (33.08) 54(40.60)
Lower secondary (Grade 6-11) 17 (12.78) 34 (25.56) 51(38.34)
Upper secondary (Grade 12-13) 3(2.25) 18 (13.53) 21(15.78)
Post-secondary (University) 0 1(0.75) 1(0.75)
Second stage tertiary 0 1(0.75) 1(0.75)
(Postgraduate)
Marital status
Married 25 (18.79) 79 (59.39) 104 (78)
Unmarried 7 (5.26) 22 (16.54) 29 (22)
Distance from living area to chest clinic
0- 20 km. 16 (12) 57 (43) 73 (55)
>21.m 16 (12) 44 (33) 60 (45)
Unemployed 18(13) | 46(35) |  64(48.12)
Employed group
Elementary workers 3(4.34) 12 (17.39) 15(21.73)
Semi-skilled in 2 (2.89) 11 (15.94) 13(18.84)
agriculture/fisheries/forest
Sales and service providers 3(4.34) 8(11.59) 11 (15.94)
Machine operators 3(4.34) 4 (5.79) 7(10.14)
Armed force 3(4.34) 3(4.34) 6 (8.69)
Craft workers 0 5(7.24) 5(7.24)
Technicians 0 5(7.24) 5(7.24)
Professionals 0 4 (5.79) 4 (5.79)
Managers 0 2 (2.89) 2 (2.89)
Clerical 0 1(1.44) 1(1.44)

Knowledge about the disease was assessed with questions on disease transmission,
treatment and prevention. Results of the responses are indicated by numbers and
percentages and statistical significance is indicated by the p-value.

Table 2: Knowledge on disease transmission, treatment and prevention

Responses Patient assistance in
contact tracing Total X2
Number (%) N(%) P-value
Yes ‘ No
Knowledge on transmission
Do you know that poor Yes 29 (21.8) 87 (65.41) | 116 (87.21) 3
ventilation and poor exposure 0.222
to sunlight could facilitate No 3(2.25) 14(10.52) | 17(12.78)
transmission of TB at home?
N =133
Yes 28(21.05) 83(62.40) | 111 (83.45) 0.7,
0.697
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people whom you are in contact
with? N=131

Do you think that TB could No 4(3.0) 18(13.52) | 22(16.54)

transmit to close contact from

the TB patients? N=133

Do you think that TB germs Yes 26 (19.6) 75 (56.81) | 101 (76.51) 1.5,
enter into the lung through air? 0.471
N=132 No 6 (4.54) 25(18.93) 31(23.48)

Do you know that overcrowding Yes 24 (18.04) 68 (51.12) 92(69.17) | 3,0.222
of your home or place of No 8(6.01) 33(24.81) 41(30.82)

residence could help

transmission of TB? N=133

Do you think that diabetes Yes 19 (14.2) 64 (48.12) 83(62.40) 0.7,
mellitus or a state of immune 0.918
suppression could increase the No 13(9.77) 37 (27.81) 50(37.59)

chance of contracting the

disease? N=133

Do you think that TB could be Yes 16(12.12) 61 (46.21) 77(58.33) 0.7
contracted when there is poor 0.386
nutrition? N=132 No 15(11.3) 40 (30.3) 55(41.66)

Do you know that TB could Yes 12 (9.02) 25 (18.79) 37(27.81) 2.5
affect other organs other than 0.279
the lung? N=133 No 20 (15.03) 76 (57.14) 96(72.18)
Knowledge on treatment

Do you know the benefits of Yes 27 (20.61) 89(67.93) | 116(88.54) 0.08
obtaining medicine from a 0.77
responsible person in your area No 4 (3.05) 11 (8.39) 15(11.45)

during the first two months?

N=131

Do you think that the disease Yes 6 (4.54) 20 (15.15) 26(19.69) 0.02
cannot be cured even after 0.87
treatment? N=132 No 26(19.69) 80 (60.6) | 106(80.30)

Do you know that there is a Yes 23(17.82) 4 (3.1) 27(20.93) 68
preventive treatment for 0.0001*
children below 5 years who are No 9(6.97) 93 (72.09) | 102(79.06)

close contacts? N=129

Knowledge on prevention

Are you satisfied with the Yes 31 (23.48) 93 (70.45) | 124(93.93) 6.3
facilities available for 0.424
investigations at the chest No 1(0.75) 7 (5.30) 8(6.06)

clinic? N=132

Are you satisfied with the Yes 31 (23.66) 92 (70.22) | 123(93.89) 0.6
maintenance of confidentiality 0.418
by the doctors, health workers No 1(0.76) 7 (5.34) 8(6.10)

and the PHI? N=131

Do you think that it is Yes 26 (19.84) 81(61.83) | 107(81.67) 0.005
appropriate to visit your home 0.94
by health workers to investigate No 6 (4.58) 18 (13.74) 24(18.32)
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Do you think that it is Yes 26 (19.69) 74 (56.06) | 100(75.75) 0.008
appropriate to postpone 0.92
investigations of close contacts No 5(3.78) 15(11.36) 20(15.15)

as they do not have symptoms?

N=132

Do you think that it is not Yes 15(11.36) 75 (56.81) 90(68.18) 8.83,

necessary to investigate your 0.002*

close contacts for TB? N=132 No 17 (12.87) 25(18.93) 42(31.81)

Table 3: Attitude of the patients towards the disease
Response | Patient assistance for X*
Attitude towards the disease contact tracing Total (%) | P-value
Yes N(%) No N(%)

1. Do you keep a distance when Yes 22(16.92) 82(63.07) 104 (80) 4.41

talking to the others? N=130 0.03*
No 9(6,92) 12(9.23) 26 (20)

2. Doyou like to tell about the Yes 24(18.46) 75(57.69) | 99 (76.15) 0.035
disease to people other than 0.849
the family members? N=130 No 7(5.38) 24(18.46) | 31 (23.84)

3. Have you had mental set back Yes 22(16.79) 60(45.8) | 82 (62.59) 1.21
due to the illness? N=131 0.27

No 9(6.81) 40(30.5) | 49 (37.40)

4. Were you hurt due to the Yes 17(12.87) 38(28.7) | 55 (41.67) 2.28
attitude of the people towards 0.13
you after the illness? N=132 No 15(11.36) 62(47.32) | 77 (58.33)

5. Do you have a fear that Yes 13(9.92) 39(29.7) | 52(39.39) 0.08
somebody known to you may 0.77
see you attending the clinic? No 18(13.74) 61(46.56) | 79 (60.30)

N=131

6. Do you think that you have Yes 13(9.77) 31(23.3) | 44(33.08) 1.08
become a burden to your 0.29
family because of the illness? No 19(14.28) 70(52.63) | 89(66.91)

N=133

7. Do you believe that Yes 11(8.39) 31(23.6) | 42(32.06) 0.10
contracting the disease was 0.74
an obstacle to the future No 21(16.03) 68(51.9) | 89(67.93)
achievements of the family?
n=131

8. Do you feel that you have Yes 13(9.92) 25(19.08) | 38 (29.01) 3.29
been isolated from the family 0.06
and the society due to the No 18(13.74) 75(57.2) | 93(70.99)
illness? N=131

9. Areyou keeping away from Yes 10(10.3) 20(20.6) | 30(30.93) 1.72
sexual life due to the illness? 0.18
N=97 No 14(14.43) 53(54.63) | 67 (69.07)

10. Are you reluctant to tell your Yes 10(8) 18(14.4) | 28 (22.40) 2.71
family that you are suffering 0.09
from TB? N=125 No 20(16) 77(61.6) | 97 (77.60)
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An analysis was done to establish any relationship between the “assisted in contact
investigation” and “not assisted in contact investigation” groups with several outcome
variables. The level of education [below lower secondary (99, 74.4%) and upper secondary
(17, 12.8%)] did not show a statistically significant difference between the two groups (chi-
square 0.45 p-value=0.498). Similarly, age below 40 years (43,32.3%) and above 41 years
(90,67.7%) did not show any significant relationship with assistance (chi-square statistic
4.07, p-value=0435). Finally, skilled employees (30, 43%) and unskilled employees (39,57
%) did not differ in relation to contact investigation (chi-square 0.002, p-value=0.958).

Discussion

This study sample comprised TB patients with a male to female ratio of 5:4 and a wide
age range. Education level included 44% with education below Grade 5, lower secondary
education level among 38% and upper secondary and above in approximately 18%. The
majority (78%) were married. Approximately half the sample lived within 20 kilometers of
the clinic and the rest lived in distant places. Therefore, some people may have
experienced difficulties in attending the clinic for the contact investigation. There were
approximately equal numbers of employed and unemployed persons. Among the
employed, 40% were elementary workers and semi-skilled workers. Contact investigation
was completed in only 24% of patients in this study group. Although knowledge on
disease transmission, treatment and prevention was satisfactory, it seems not to have
influenced the patient’'s motivation to assist contact investigation. There were many
reasons for this shortfall; about 67% of patients thought that it was not necessary to
investigate close contacts and 75% thought that close contact investigation could be
postponed as they do not have symptoms. Negative attitudes towards the disease may
have contributed to the low interest in contact investigation. However, educational levels,
age and employment status did not show any significant association with the willingness
of patients to assist in contact investigation.

Knowledge on the effect of ventilation and exposure to natural light on disease
transmission was adequate among patients. It is recommended by the Sri Lanka health
authority for urban areas to have one seventh of the floor area of a room as windows
and doors in a dwelling [10]. A study conducted on a small outbreak of TB in an office
building in China has highlighted the importance of ventilation. The study had shown that
workers in the office where two active pulmonary TB patients were found were more
affected than workers in the manufacturing section. Furthermore, genome sequencing
confirmed spread from the identified patients indicating intra office transmission [11].

Majority had good knowledge on the transmission of TB from the index case to close
contacts. However, this knowledge did not seem to motivate patients to assist contact
investigation. Aggressive contact investigation was found to be effective in early detection
and prevention of TB in a retrospective cohort study conducted in Korea in 2020. This
retrospective cohort study included 116,742 contacts identified during the investigation
of 2,609 TB cases diagnosed from January to December 2015.During the mean
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observation period of 2.9 years, 499 of 116,742 contacts (0.4%) developed new active TB.
From these contacts, 404 (81.0%) developed TB within 2 years after exposure. The 2-year
Kaplan-Meier cumulative risk for TB was the highest in contacts aged 265 years [1%; 95%
confidence interval (Cl), 0.8-1.3]. Contacts with LTBI who completed chemoprophylaxis
exhibited a lower risk of active TB development than those without chemoprophylaxis.
Contacts above the age of 65 years showed the highest 2-year Kaplan-Meier cumulative
risk for TB. Furthermore, this study showed that there was a lower risk of developing
active TB in contacts with LTBI who had completed chemoprophylaxis [12]. Contact
investigation was able to detect active tuberculosis cases among 6% of contacts in
Thailand [13]. In a US study, eligible contacts were selected and the tuberculin skin test
(TST) was done. Out of them 36% became TST positive. Most were household contacts or
contacts of highly smear positive patients or contacts of TB patients with a cavity [14].

Knowledge on overcrowding and high rate of transmission of TB was adequate among
the patients in our study. Incidence of TB in New Zealand was associated with household
crowding [15]. A study conducted in Uganda reported overcrowding of homes as a risk
factor among 57.3% of close contacts [16]. A Brazilian study recognized a positive
relationship between overcrowding at home and the incidence of TB. When prison
inmates are considered, the risk of TB is higher as their living conditions are poor with
overcrowding and inadequate health care facilities [17]. A study conducted in Naples, Italy
revealed an association between population density and increased incidence of TB [18].
Studies conducted in West Africa showed an increased incidence of TB with
overcrowding. Households with 6 to 10 adults or more had an increased risk of TB
compared to households with less than 5 people [19].

This study revealed that only one third of the patients knew about the higher risk of
tuberculosis in people with diabetes mellitus (DM), poor immune status or poor
nutritional status. A study in Kerala, India also revealed that both urban and rural people
had poor knowledge on the proneness to tuberculosis in diabetes [20]. This is an
important fact to incorporate in health education as the prevalence of diabetes is
increasing. Out of an estimated world population with diabetes mellitus of 415 million,
about 80% live in low- and middle-income countries. Moreover, the prevalence of
diabetes is predicted to rise in regions where a high incidence of TB is reported. Diabetes
increases the risk of occurrence of TB by three-fold according to a systematic review of
13 observational studies [21]. A study from China revealed diabetes as a risk factor for
developing TB among contacts within a period of 5 years after diagnosing the index case
[22].

Knowledge that TB can affect other organs was poor among the patients. This fact needs
to be highlighted in health education as EPTB worldwide is about 13.37-53% of TB [23].

Majority of the patients had good knowledge about the importance of obtaining
treatment from a responsible person in their village. An Indian study has shown that
29% of patients had satisfactory knowledge about the directly observed treatment-short
course (DOTS) method [24] while 36% of the patients in a study conducted in Sudan had
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adequate knowledge about tuberculosis and its treatment [25]. Majority of patients
believed that treatment could cure the disease in this study.

Knowledge on chemoprophylaxis for children under 5 years of age was poor. However,
there was a statistically significant association between assisting contact investigation
and adequate knowledge about the availability of prophylaxis. This shows that in-depth
knowledge regarding beneficial effects of contact investigation could be a motivational
factor to improve the health seeking behavior of patients. In this context, health
education has a big role to play. Arecently conducted Indian study has revealed that only
eight percent had heard about TB prophylaxis [26]. A systematic review including studies
of 34 countries regarding development of the disease in close contact below 5 years
revealed that children who were not receiving chemoprophylaxis after a positive result
on contact investigation had significantly higher incidence of active TB than children with
a negative result on contact investigation [27]. Majority of the patients in this study were
satisfied with the facilities at the clinic and the maintenance of confidentiality. These two
factors had been identified as important factors with regards to contact investigation in
a study conducted in Milan [28].

Home visits for the purpose of investigation was accepted by most of the patients. But
they wanted to postpone it when there were no symptoms in the contacts. This indicates
reluctance or inadequate understanding of the importance of contact investigation. A
study conducted in Uganda using home based mobile short messages services had not
improved household TB contact investigation. It further suggests that important
obstacles to achievement of contact investigation were inadequate knowledge about TB,
stigma related to the disease, expenditure to visit clinics and disappointment about clinic
services [29].

Negative attitudes like self-distancing, reluctance to divulge the disease to people other
than family members, mental setback and hurt due to the attitudes of the others were
prevalent in this study. Social stigmatization could lead to a negative attitude and
inadequate assistance to contact investigation. Fear of being seen by others at the clinic,
fear of being a burden to the family, fear of compromising the future achievements of
the family, feeling of isolation and fear of sexual activities indicate the stigma experienced
by one third of the patients. Some patients were even reluctant to divulge their disease
status to family members. Contact investigation following a case of positive TB in a “call
center” in Milan identified three more TB patients among the employees. That study
identified that fear of losing the job affected contact investigation [28].

Conclusion

Assistance to the public health system for contact investigation was inadequate in this
study sample even though average knowledge on disease transmission, treatment and
prevention was adequate. In depth knowledge on the beneficial effects of tracing contacts
may have promoted contact investigation while inadequate knowledge on latent

10
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tuberculosis may have adversely affected it. Contact tracing in TB helps in the early
detection of cases and those with latent TB infection. Health education should be
improved and revised to educate the patient, family members and other close contacts
to understand the benefits of contact investigation.
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