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Abstract 
Objectives: Non-adherence to tuberculosis (TB) treatment causes develop-
ment of multi-drug resistance (MDR). In Armenia, about 47% of previous-
ly-treated TB patients develop MDR-TB. This pilot intervention intended to 
explore the feasibility and effectiveness of a family-based-counseling (FBC) 
that included a psychological component in terms of improved adherence of 
TB patients to treatment and reduced stigma of TB. Methods: Overall, 136 
regular TB patients (55) and their family members (81) participated in a single 
90-minute interactive counseling session conducted in each household by the 
team of professional psychologist and TB nurse. To evaluate FBC effective-
ness, we administered baseline and follow-up surveys to 52 TB patients and 
their 57 family members in 2012 and compared treatment outcomes of the 
study participants with the national data for 2011 and 2013. Results: We 
found that the intervention substantially improved the mean knowledge score 
of TB patients (from 19.2 to 21.6, p < 0.001) and family members (from 18.0 
to 21.7, p < 0.001). Percent of study participants thinking that TB was not ne-
gatively impacting their family relationships increased from 60% at baseline to 
71% at follow-up. Following family-based counseling, there were notable im-
provements in interpersonal relationships within families, increased family 
support for TB patients and improved adherence to treatment which resulted 
in zero “default” rate for treatment outcomes among the family-based coun-
seling participants compared to 5% “default” in the comparison group (p = 
0.07). Conclusion: The evaluation showed that a low-cost one-time family– 
based educational intervention with a psychological component can be effec-
tive in improving treatment outcomes of TB patients. 
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1. Introduction 

Drug-susceptible TB can be treated with four standard first-line anti-TB drugs. 
Misuse or mismanagement of these drugs may lead to multidrug resistant 
(MDR) TB [1]. Up to half of people with tuberculosis (TB) do not complete their 
treatment worldwide [2]. The National Tuberculosis Control Center (NTCC) 
organizes TB treatment in Armenia following the WHO recommendations for 
patients to take TB medications under observation of TB physicians or nurses, 
with an optimal dosing frequency of six days per week for new TB patients dur-
ing both intensive and continuous phases of treatment [3] [4]. Directly Observed 
Therapy (DOT) aimed to facilitate patients’ adherence to their treatment by 
scheduling the on-time medication intake, leading to reduction of the 
drug-resistance development [4] [5]. The responsibility for direct supervision of 
patients taking TB medication primarily falls on inpatient and outpatient health 
facilities [3]. 

Treatment adherence has been associated with various factors, including dis-
ease-related knowledge, health care satisfaction, and social support [4] [6]. In-
terventions that had educational components, demonstrated enhanced treatment 
adherence among patients [7] [8]. As a result, those patients complete their 
treatment with better outcomes and improved quality of life [9]. Physicians con-
tribute to patients’ poor adherence by failing to adequately explain the benefits 
and side effects of a medication [10]. A number of studies show that involving 
social workers or family members (FM) in some capacity in TB treatment is an 
effective way for improving patients’ adherence [11] [12] [13] [14]. Empowering 
patients and focusing on TB education positively affects the process and out-
come of TB care. A people-centered approach extends the focus of treatment 
from disease to person [15]. 

This pilot intervention was based on a low-cost family-centered model, which 
included a 90-minute intervention that could empower and educate FMs and fa-
cilitate their inclusion in the management of TB patients’ treatment, to assure 
that TB drugs are taken regularly and that side-effects and symptoms are moni-
tored and reported to TB physicians during the continuation outpatient phase of 
treatment. The objective of this pilot study was to explore the feasibility and the 
effectiveness of the applied intervention and to test evaluation instruments pro-
viding valuable insights for further larger scale research. If proven successful, 
family-based interventions could be integrated into the current TB system, ulti-
mately contributing to the reduction of failed TB treatment and rates of 
drug-resistance, of the spread of TB, and diminishing the stigma of TB in the 
community. 

2. Methods 

Targeting the study objectives we utilized both qualitative and quantitative re-
search methods. The pre-intervention qualitative research provided directions 
for designing a brief effective family-based counseling (FBC) intervention in-
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cluding the development of appropriate FBC materials and followed by FBC in-
tervention and its quantitative evaluation. 

2.1. Pre-Intervention Qualitative Study 

We conducted focus group discussions and semi-structured in-depth interviews 
with key informants who were identified using purposive and convenience sam-
pling methods. The choice of informants was based on their experience and ex-
pertise in TB services. Five groups of participants took part in the qualitative 
study: 1) physicians, 2) nurses, 3) FMs of TB patients, 4) TB patients, and 5) ex-
perts from NTCC, Médecins Sans Frontières France, and the Armenian Red 
Cross Society (ARCS). 

A semi-structured in-depth interview and focus group discussion guides were 
developed in English and translated into Armenian and pretested. TB physicians 
and nurses from the outpatient centers obtained TB patients’ permission for the 
research team to contact them and FMs. Each focus group (FG) and in-depth 
interviews had a trained moderator and a note-taker. These roles were rotated 
among the research team members. Audio-recording was possible only with 
permission of participants; if a participant did not want to be audio-recorded, 
only written notes were taken. For all participants, anonymity and confidentiali-
ty were fully respected. 

Nineteen people participated in four focus groups discussions that were sup-
plemented with five in-depth interviews. TB patient or FM of TB patient partic-
ipating in the pre-intervention research were not included in the evaluation of 
the intervention. To optimize the program design for both urban and rural re-
gions, and to account for differences in TB services and family culture in differ-
ent regions, we invited representatives from both Yerevan (capital of Armenia) 
and provinces to participate in the qualitative research. Fifteen participants were 
from Yerevan and four from provinces, with the mean age of 41. The average 
number of years of professional experience of TB specialists and TB experts was 
12 years. About one-fifth of the study participants were males. The mean dura-
tion of the focus group discussions was 68 minutes and the mean duration of 
in-depth interviews was 50 minutes. 

For the analysis we used mixed-conventional inductive and directed deductive 
content analysis techniques [16] [17]. 

2.2. Development of Family-Based Counseling Materials 

The training package included adapted materials from the US Center for Disease 
and Prevention, WHO, ARCS, and the NTCC of the Ministry of Health of Ar-
menia [18] [19]. The training package included the FBC educational materials, a 
flipchart for counseling support, and brochures for distribution to TB patients 
and their FMs during the FBC intervention. In addition, we developed a special 
guide to assess the emotional state of TB patients, their needs and relations with 
FMs prior to the FBC session. 
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2.3. Family-Based Counseling Intervention 

This people-centered pilot intervention involved adult TB patients and their 
FMs from Shirak, Kotayk and Aragatsotn provinces. We selected these three 
provinces out of 11 (including the capital city Yerevan) in Armenia for the pilot 
FBC based on their relatively high TB and MDR-TB notification rates, the num-
ber of TB patients, and absence of concurrent TB training programs for patients 
and their families. All Armenian-speaking drug-susceptible TB patients who 
were 18 years-of-age or older at the first three months of the continuation out-
patient phase of treatment and their FMs (selected by patients) were eligible to 
participate in the 90-minutes FBC. Eight patients and 18 FMs from Aragatsotn, 
24 patients and 37 FM from Kotayk, and 23 patients and 26 FM from Shirak 
provinces participated in the intervention (55 patients and 81 FMs). 

The counseling sessions were conducted in a setting and at a time most con-
venient for the TB patients. Majority of the sessions happened in the homes of 
TB patients, at times when visitors were least expected. Only few sessions were 
conducted in the TB outpatient centers, at the request of the TB patients and 
upon permission of the centers’ administration and the TB physicians. 

2.4. Intervention Evaluation 

We conducted a baseline-follow-up panel survey of TB patients and their FMs, 
to evaluate the influence of the FBC on participants’ knowledge, stigma, and so-
cio-psychological support within the family of the TB patients. All those TB pa-
tients and their FMs who could read and write in Armenian, and were 18 years 
old and above were eligible to participate in the evaluation surveys. Nine partic-
ipants of the intervention who were younger than 18 or could not read and write 
in Armenian were excluded from the evaluation. Only three eligible people re-
fused to participate. Out of 54 eligible TB patients 52 participated in the evalua-
tion; out of 72 eligible FMs of TB patients 57 participated in both baseline and 
follow-up surveys (study power = 0.90) [20]. 

We developed two study instruments based on the FBC package contents and 
similar instruments used for other TB assessments to collect information from 
TB patients and from FMs [21]. The FBC trainers (teams of psychologists and 
TB-nurses) conducted the baseline (prior to FBC session) and follow-up (one 
month after the session) surveys. 

We used SPSS 16 statistical software for all analyses except for applications of 
exact tests where StatXact 10 was utilized. To test differences in proportions be-
tween baseline and follow-up, we used the McNemar’s test for two related sam-
ples. To test the difference between means of continuous variables at baseline 
and follow-up we used the paired t-test. To assess the level of knowledge of TB 
patients and FMs about TB before and after the counseling session, we calculated 
the cumulative knowledge score based on 28 knowledge items and the mean 
percent cumulative knowledge score based on the proportion of correct answers. 
To test differences in treatment outcomes between FBC study participants and 
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TB patients of the group the unconditional-margins Barnard’s one-sided exact 
test was applied [22]. 

To compare outcome measures between the TB-patient FBC study partici-
pants and a group of TB patients who were not exposed to pilot intervention we 
abstracted data from the NTCC database on TB patients’ “success”, “failed”, 
“death”, and “lost-to-follow-up” treatment outcomes rates. We compared the 
official TB treatment outcomes data for the FBC study participants (4th quarter 
2012) with the official data on treatment outcomes for two comparable groups of 
drug-susceptible TB patients of 18 years-of-age or older from the same provinces 
(Aragatsotn, Kotayk, and Shirak) who received their continuation outpatient 
phase of treatment in the 4th quarter of 2011 and 2013. 

The American University of Armenia Institutional Review Board approved 
the study for compliance with locally and internationally accepted ethical stan-
dards. Informed consent was sought from each study participant. Their privacy 
was adequately protected and the data was maintained confidentially. 

3. Results 
3.1. Pre-Intervention Qualitative Study 

The qualitative research showed that most patients and their families were inter-
ested in learning more about TB than what was usually provided to them. The 
study participants emphasized the importance of rigorously maintaining confi-
dentiality of the patients and families, due to stigma of TB in the communities, 
and understanding the structure and functioning of the family and awareness of 
the emotional states of TB patients and their FMs for effective counseling. They 
believed that the choice of the candidates in the family for supporting the TB pa-
tients should depend on the personal relationships and power structures within 
that family. 

3.2. Intervention Evaluation 

After selection, overall, 55 TB patients and 81 patient-selected FMs consented to 
participate in the FBC intervention (Figure 1). The majority of those TB patients 
who refused to take part in a FBC session were younger males leading to a statis-
tically significant different mean age for the participants vs. refusals (p = 0.02) 
(Table 1). For all other TB characteristics, including type of TB (pulmo-
nary/extra-pulmonary), number of treatments (new/retreated cases), and infec-
tivity status at the beginning of the treatment (smear positive/smear negative) 
the participants were similar to those who refused to participate (Table 1). The 
overall response rate for completion of both surveys was 94.6% among TB pa-
tients and 70.4% among FMs (Figure 1). 

The majority of the participants in both study groups had high school educa-
tion (63.5% of TB patients and 68.4% of FMs), and about 36.5% of patients and 
31.6% of family members had professional/technical and university education. 
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Figure 1. Flow diagram of the study population in the Family Based Counseling (FBC) 
intervention/evaluation. (a. One FBC participant could not complete the surveys because 
lacking literacy in Armenian). 
 
Table 1. Comparisons of TB patients and treatment outcomes based on national 
databases for the 4th quarter 2011 and 2013 and participants of Family Based Counseling 
(FBC) (4th quarter 2012). 

 

TB patients from the pilot sites 
(Aragatsotn, Kotayk, Shirak provinces) 

P-value 

Comparison 
group 

2011 and 
2013 

N = 163 

FBC 2012 FBC 2012 
participants 

vs.  
comparison 

group 

FBC 2012 
participants 

vs. 
refusals 

Participants 
N = 55 

Refusals 
N = 14 

Total 
N = 69 

General characteristics % (n) 

Age mean (SD)a 47.4 (9.6) 49.3 (12.8) 39.8 (15.9) 47.4 (13.9) 0.25 0.02b 

Gender: males 74.2 (121) 61.8 (34) 78.6 (11) 66.7 (46) 0.08c 0.24 

Extra-pulmonary 
TB 

27.6 (45) 21.8 (12) 21.4 (3) 21.7 (15) 0.40 0.97 

Retreated cases 24.9 (39) 25.5 (14) 14.3 (2) 23.2 (16) 0.93 0.38 

Smear-positive 25.2 (41) 25.5 (14) 35.7 (5) 27.5 (19) 1.0 0.45 

Treatment outcomes % (n) 

‘Success’ 90.2 (147) 96.4 (53) 92.9 (13) 95.7 (66) 0.08c 0.35 

‘Lost-to-follow-up’ 4.9 (8) 0 (0) 7.1 (1) 1.4 (1) 0.07c 0.13 

‘Failure’ 3.7 (6) 3.6 (2) 0 (0) 2.9 (2) 0.85 0.48 

‘Death’ 1.2 (2) 0 (0) 0 (0) 0 (0) 0.46 1.00 

a. SD—Standard Deviation b. Statistically significant difference p ≤ 0.05 c. Marginal statistically significant 
difference 0.05 < p ≤ 0.1 

 

One month later 

Following Completion of Treatment 

Excluded (N=38) 
• Refusals (n=2) 
• No contact information (n=5) 
• Not eligible (n=31) 

Patients contacted  
N=76 

Patients identified by outpatient-
TB-centers 

N=114 

Excluded (N=12) 
• Refusals (n=6) 
• Not available (n=6) 

Patients consenting and 
participating in  

FBC 
N=55 

Excluded (N=12) 
• Refusals (n=3) 
• Not eligible (n=9) 

Family members (FM) 
agreeing to participate in 

FBC  
N =81 

Excluded (N=2) 
• Refusal (n=1) 
• Not available (n=1) 

Patients completing  
follow-up survey  

N=52a 

FMs completing follow-
up survey  

N=57 

Treatment outcomes for FBC 
participants, extracted from 

NTCC data  
N=55 

Treatment outcomes for FBC 
refusals, extracted from NTCC   

data 
N=14 

Treatment outcomes for comparison 
group 2011, 2013 extracted from 

NTCC data  
N=163 

Excluded (N=21) 
• Refusals (n=12) 
• Not eligible (n=9) 

Patients completing 
baseline survey 

N=54a  
with N=55 

    

Eligible FMs 
completing baseline 

survey and 
participating in FBC  

N=69 
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• Knowledge  
The proportions of correct answers increased for almost all questions in both 

study groups at the follow-up one month after FBC. A statistically significant 
improvement in the proportion of correct answers was recorded for nine ques-
tions among TB patients and 11 questions among FMs out of 28 questions 
(McNemar’s p < 0.05). The mean cumulative knowledge score for TB patients 
significantly increased from 19.3 at baseline to 21.9 at follow-up one month later 
(p < 0.001), representing an increase from 68.9% to 78.2% percent score. For 
FMs the score increased from 18.0 at baseline to 21.7 at follow-up (p < 0.001), 
increasing from 64.3% to 77.5% (Table 2). TB patients and FMs had scores sim-
ilar to each other at both baseline and follow-up. Socio-demographic characte-
ristics of the study participants such as age, education, region of residence, and 
monthly family expenditures were not associated with study participants’ 
TB-related cumulative knowledge scores and changes in cumulative knowledge 
scores. 
• Stigma 

The proportion of those who believed that TB was not negatively affecting 
personal relationships between the non-infectious TB patients and their families 
increased, though non-statistically significantly, from 59.5% at baseline to 67.3% 
at follow-up for TB patients and from 60.9% to 73.2% for FMs. There was also a 
substantial but non-statistically significant increase in the proportion of TB FMs 
who thought that TB patients did not want to hide their TB diagnosis from their 
family from 74.5% at baseline to 83.9% at follow up. This percentage did not 
change substantially among the TB patients. 
• Family support 

The patients and their FMs were asked to evaluate the level of family support 
on a scale from 1 to 5. TB patients reported a mean score for family support of 
4.90 at baseline and an increase to 4.98 at follow-up, while FMs reported a mean 
of 4.78 at baseline and an increase 4.81 at follow-up. The reported differences in 
family support scores between baseline and follow-up were not statistically sig-
nificant. 
• Treatment outcomes 

Two TB patient comparison groups from the 4th quarter of 2011 and the 4th 
quarter of 2013 were identified based on the same eligibility criteria as the TB 
patient group who participated in FBC. Demographic characteristics and treat-
ment outcomes of these two groups were similar, that is why we collapsed these 
two groups of patients into one comparison group. 

Demographic characteristics of the FBC TB patient study population and the 
TB patient comparison group were also similar. Though the FBC TB patient 
group had lower “failure” and “death” outcome rates than the comparison 
group, none of the results achieved statistical significance. Improvements in 
“success” and “lost-to-follow-up” treatment outcomes for the FBC TB group 
showed marginal statistical significance over the comparison group (p = 0.08 
and p = 0.07 respectively) (Table 1). 
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Table 2. TB knowledge by TB patients and family members (FMs) with baseline/follow-up comparison. 

Items 

TB patients FMsa 

Baseline N = 52 Follow-up N = 52 P 
value 

Baseline 
N = 57 

Follow-up  
N = 57 P 

value 
% n % n % n % n 

A person can get TB through: 

Handshakes 33.3 (17) 2.0 (1) <0.01b 24.1 (13) 3.7 (2) 0.01b 

The air when a TB patient coughs/sneezes 86.3 (44) 96.1 (49) 0.13 63.0 (34) 96.3 (52) <0.01b 

Direct contact with TB patients 51.0 (26) 41.2 (21) 0.36 42.1 (24) 61.1 (33) 0.69 

Touching items in public places 43.1 (22) 19.6 (10) 0.01b 24.1 (13) 4.8 (8) 0.33 

Using same sanitary utensils 45.1 (23) 7.8 (4) <0.01b 38.9 (21) 11.1 (6) <0.01b 

Sharing same platter 52.9 (27) 7.8 (4) <0.01b 50.0 (27) 7.4 (4) <0.01b 

The signs of TB: 

Fever 65.4 (34) 73.1 (38) 0.39 69.6 (39) 78.6 (44) 0.33 

Cough, lasting longer than 3-weeks 57.7 (30) 73.1 (38) 0.13 50.0 (28) 75.0 (42) <0.01b 

Coughing up blood 76.9 (40) 75.0 (39) 1.00 58.9 (33) 62.5 (35) 0.80 

Weight loss 84.6 (44) 86.5 (45) 1.00 62.5 (35) 83.9 (47) <0.01b 

Chest pain 61.5 (32) 69.2 (36) 0.45 51.8 (29) 69.6 (39) 0.03b 

Difficulty breathing/not enough air 59.6 (31) 65.4 (34) 0.63 53.6 (30) 62.5 (35) 0.38 

Weakness 80.8 (42) 76.9 (40) 0.79 64.3 (36) 76.8 (43) 0.21 

Sweating 82.7 (43) 73.1 (38) 0.27 69.6 (39) 71.4 (40) 1.00 

A person in the infective stage of TB can prevent the spread of disease through: 

Immediate treatment 75.0 (39) 82.7 (43) 0.39 83.6 (46) 87.3 (48) 0.77 

Ventilating room frequently 75.0 (39) 84.6 (44) 0.27 69.1 (38) 76.4 (42) 0.65 

Covering mouth & nose when cough/sneeze 82.7 (43) 84.6 (44) 1.00 76.4 (42) 92.7 (51) 0.01b 

Wearing mask 73.1 (38) 53.8 (28) 0.02b 54.5 (30) 60.0 (33) 0.70 

Avoiding use of public transportation 44.2 (23) 30.8 (16) 0.17 29.1 (16) 26.2 (28) 0.45 

Avoiding shaking hands 34.6 (18) 1.9 (1) <0.01b 27.3 (15) 9.1 (5) 0.03b 

Washing hands frequently 26.9 (14) 46.2 (24) <0.01b 63.6 (35) 45.5 (25) 0.02b 

Interacting with people in confined areas 28.8 (15) 5.8 (3) <0.01b 23.6 (13) 3.6 (2) <0.01b 

The best method of TB treatment: 

Taking prescribed drugs every day in the 
presence of doctor or nurse 

93.5 (43) 97.8 (45) 0.50 93.8 (45) 97.9 (47) 0.50 

The consequences of not following the treatment scheme correctly: 

Remaining seek for a longer period 80.9 (38) 89.4 (42) 0.39 78.2 (43) 83.6 (46) 0.63 

Spreading tuberculosis to other people 74.5 (35) 76.6 (36) 1.00 70.9 (39) 70.9 (39) 1.00 

Developing drug-resistant tuberculosis 55.3 (26) 76.6 (36) 0.04b 52.7 (29) 63.6 (35) 0.21 

Developing more severe TB case 76.6 (36) 68.1 (32) 0.45 72.7 (40) 74.5 (41) 1.00 

No changes 83.0 (39) 97.9 (47) 0.04b 92.7 (51) 98.2 (54) 0.38 

Mean cumulative knowledge score 19.3 21.9 <0.01b 18.0 21.7 <0.01b 

a FMs—Family Members. b Statistically significant difference p ≤ 0.05. 
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4. Discussion 

This brief pilot intervention aimed to improve knowledge on TB of TB patients 
and their FMs, provide psychological support and empower the patients and 
their FMs during the treatment period. The evaluation of the intervention 
showed that TB patients’ and FMs’ knowledge on TB and the importance of ad-
herence to the treatment plan substantially improved after the counseling ses-
sion. The reductions in TB-associated stigma reported by TB patients and their 
FMs were substantial but not statistically significant. Lack of statistical signific-
ance could be due to a small sample size in this pilot study; questions were 
mainly directed towards stigma in the community and not within the family. 
Thus, the questions were probably less sensitive to measuring changes in stigma 
within the family. 

Families reported highly supportive practices and behaviors toward FMs with 
TB at baseline and showed substantial though not statistically significant im-
provements at follow-up. Though close family ties and strong family support are 
highly valued in Armenia [23], particularly in rural regions, it is possible that 
study participants inflated their scores for some indicators of support at baseline 
to impress the FBC trainers, leading to a smaller magnitude of change at fol-
low-up. While the counseling session was designed to equip the families with 
knowledge and skill-sets to improve family support, the survey might not have 
been sufficiently sensitive to capture the more subtle changes in the quality of 
family support. 

The comparison of treatment outcomes for TB patients who participated in 
the FBC session and those who did not, suggested long-term success of the in-
tervention. Providing TB patients and families with knowledge about tuberculo-
sis disposing of common TB myths, increasing support within families, empo-
wering TB patients and their FMs, and decreasing TB-related stigma within fam-
ilies might lead to better treatment outcomes among TB patients. Among un-
successful TB treatment outcomes (“failed”, “death”, and “lost-to-follow-up”), 
“failed” and “death” are more directly associated with co-morbidities and clini-
cal factors [24] [25], while “lost-to-follow-up” is more directly associated with 
non-adherence and patient behaviors [15]. However, “lost-to-follow-up” elevates 
the risk of severity of disease, leading to higher rates of TB “death” and “failure” and 
increasing the likelihood of drug resistant TB. There were no “lost-to-follow-up” in 
the FBC intervention group (0/55), compared to 5% (8/163) in the comparison 
group and 7% (1/14) among FBC refusals, suggesting improved outcomes for 
the FBC intervention. 

Few studies had comprehensively assessed the role and the impact of coun-
seling on TB patients’ treatment outcomes, especially during continuation phase 
of treatment. A study conducted in Pakistan showed that lost-to-follow-up of TB 
patients is less when counseled [26]. Their findings were in line with our results 
showing that patients who received TB knowledge and support, started to be-
lieve that their tuberculosis was curable while their FMs felt that it helped them 
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to change their negative attitudes towards TB patients [27]. A recent Ethiopian 
study concluded that counseling might facilitate treatment adherence of HIV 
co-infected TB patients [28], and a Cochrane review [7] confirmed that coun-
seling and education promote adherence to TB treatment and latent TB infec-
tion treatment when the context of information provided and the assessment of 
the causality for poor adherence are thoroughly considered. 

Our study findings also support the concept of effective combination of su-
pervised treatment and the counseling for TB patients. As other authors believe 
that providing additional education and counseling to TB patients does not di-
minish the importance of directly observed treatment [27] [29] we also confirm 
that counseling can be used as a reinforcing tool for improving TB patients’ 
treatment adherence by aligning and motivating their behavior toward com-
pliance with TB treatment standards particularly in resource-poor countries 
[29]. 

Limitations 

In this pilot intervention some of the questions to measure TB-related stigma in 
the study tool may not have been sufficiently sensitive to the intervention, given 
that the questions were more directed towards stigma in the larger community 
and not within TB-afflicted families. However, regardless of the emphasis of the 
questions, there were still substantial improvements on measures of stigma, 
though not statistically significant given the limited sample size. 

5. Conclusion 

Changing beliefs among TB patients and their families to improve TB treatment 
outcomes can be enhanced through a single 90-minute intervention involving 
TB patient and family counseling and education by a trained nurse and a psy-
chologist. Empowering TB patients and their family members can elevate their 
understanding and enhance adherence to treatment, leading to reductions in 
“lost-to-follow-up” rates which can lead to reduced rates of drug-resistant TB. 
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