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SUMMARY

OBJECTIVE—To assess the effectiveness of a peer-based intervention on adherence to and 

completion of latent tuberculous infection (LTBI) treatment.

METHODS—Patients prescribed self-administered LTBI treatment were enrolled in a 

randomized controlled trial of an experimental, peer-based adherence support intervention. 

Primary outcomes were treatment adherence and completion. Adherence was assessed through 

self-report, electronic monitoring devices and clinic visits.

RESULTS—Of 250 participants, 70% were male; 71% were Black and 20% Latino; the mean 

age was 40 years; 67% were foreign-born and 39% were married. No significant baseline 

differences were noted between the intervention groups. Treatment completion was 61% in the 

intervention group compared to 57% in the controls (P = 0.482). The corresponding completion 

rate for other clinic patients was 44%. Foreign birth, marriage and history of mental illness were 

associated with non-completion of treatment after controlling for the intervention group; increased 

completion rates were found among foreign-born married persons and older participants. A 

substantial difference in adherence rates was observed between the intervention groups. 

Adherence among non-completers decreased early, while adherence among completers remained 

constant.

CONCLUSIONS—The peer-based intervention was not significantly associated with LTBI 

treatment completion, but was associated with greater adherence. Findings suggest the importance 

of interventions to support adherence that target early non-adherence with LTBI treatment, 

particularly in the first 2 months, when there is a substantial risk of default.

Keywords

tuberculosis adherence; randomized controlled trial; peer-based intervention

©2013 The Union

Correspondence to: Yael Hirsch-Moverman, ICAP, Mailman School of Public Health, Columbia University, 1st Floor, Suite A, 215 
W. 125th St., New York, NY, USA. Tel: (+1) 646 524 8344. Fax: (+1) 646 448 0943. yh154@columbia.edu. 

Conflict of interest: none declared.

HHS Public Access
Author manuscript
Int J Tuberc Lung Dis. Author manuscript; available in PMC 2015 June 23.

Published in final edited form as:
Int J Tuberc Lung Dis. 2013 September ; 17(9): 1178–1185. doi:10.5588/ijtld.12.0823.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



AN ESTIMATED 9–14 million persons in the United States have latent tuberculous 

infection (LTBI) and are at risk for progression to active TB disease.1 Diagnosis and 

successful treatment of LTBI is a cornerstone of the US strategy to eliminate TB.2 An 

estimated 300 000 individuals are treated annually for LTBI in the United States;3 however, 

LTBI treatment completion rates fall well below established targets, ranging from 30% to 

60% for a standard 9-month isoniazid regimen.4

Several US studies have evaluated interventions for improving adherence to LTBI treatment, 

including use of supervised therapy, financial incentives, counseling, peer education and 

case management.5 However, few studies have rigorously evaluated LTBI interventions 

through randomized controlled trials (RCTs),5 and most have focused on specific 

populations, such as jail/prison inmates,6 drug users,7–9 homeless persons10,11 and 

immigrants/refugees from TB-endemic countries,12 rather than the mix of populations 

eligible for LTBI treatment.

Peer workers are widely used to promote changes in health behavior and are thought to play 

a unique role in health care, in part due to shared ethnicity, sex, illness experience, sexual 

orientation, risk behaviors and/or socio-economic characteristics with the target 

population.13–15 Peer collaboration is recognized as a potentially powerful tool to influence 

the complex interaction of factors known to influence adherence.16,17

With TB rates greatly exceeding national averages and the concomitant human 

immunodeficiency virus epidemic, the Harlem community in New York is vulnerable to 

TB.18 For many community members, tuberculin skin testing and the determination of LTBI 

status is frequently required to access homeless shelters, substance use programs and 

community-based organizations.

The objective of this RCT was to assess the effectiveness of a peer-based intervention on 

adherence and completion of LTBI treatment in a general US clinic population.

STUDY POPULATION AND METHODS

Setting, sample and intervention

Between 2002 and 2005, patients offered LTBI treatment under prevailing Centers for 

Disease Control and Prevention (CDC)/American Thoracic Society guidelines2 at the 

Harlem Hospital Chest Clinic in New York, NY, USA, were recruited into the Tuberculosis 

Adherence Partnership Alliance Study. All patients recommended for LTBI treatment and 

aged ≥18 years were eligible, except for those receiving directly observed therapy for LTBI.

Participants signed informed consent documents approved by Columbia University’s 

Institutional Review Board at Harlem Hospital.

Following baseline interview, the participants were randomly assigned to intervention or 

control groups. All participants received self-administered 9-month isoniazid (INH) 

treatment and access to standard clinical services. The peer-based intervention utilized the 

health belief model,19,20 social learning theory,21 and the precaution adoption process 

model,22 enriched by social support concepts.23 Experimental subjects were paired with peer 
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workers who had completed LTBI or anti-tuberculosis treatment at Harlem Hospital and had 

attended a 4-week training program that included role-playing exercises, informational 

sessions and observation, which was designed to enhance their ability to provide social 

support, information and instrumental support. Peers attempted to meet one-on-one with 

assigned subjects at least once a week. They provided health care and social service system 

navigation, liaised with patients and health workers to enhance patient-provider 

communication, educated and coached patients on adherence, and provided social and 

emotional support.

Measures

Data were gathered from interviews and abstracted clinic charts. Questionnaires were 

translated into French and Spanish; interviewers were experienced, trained research 

assistants.

Socio-demographic characteristics, substance use,24 social support (Dunckel-Schetter C, 

Feinstein L, Call J. UCLA Social Support Inventory [UCLA-SSI]. Los Angeles, CA, USA: 

UCLA, 1986. Unpublished psychometric instrument), life stressors,25 social desirability,26 

quality of life, depression,27 perceived benefits/barriers,28 and TB knowledge and attitudes 

were obtained from baseline interviews. Adherence was assessed every month by self-

reported missed doses, electronic monitoring devices (MEMS® caps; Aardex Pharmionic, 

Sion, Switzerland) and clinic attendance records; self-reported adherence was given priority. 

Prescription bottles with MEMS caps were distributed and collected at each monthly visit. 

Participants were followed until they completed treatment, stopped treatment without 

completing or were lost to follow-up. Participants returned monthly for medication refills, 

medical monitoring and interviews, and were compensated for their time and travel to the 

research site. Completion of LTBI treatment was determined according to CDC guidelines 

by the participants’ medical providers, who were blinded to study status and study group. As 

per CDC guidelines,2 subjects treated for 6 months were determined to be completers. 

Medical charts provided information on initiation and completion of treatment, treatment 

interruptions and clinic appointment adherence.

Statistical methods

Data analysis followed the intent-to-treat principle. The intervention effect on treatment 

completion compares proportions of completers vs. non-completers between study groups, 

using Pearson’s χ2 or Fisher’s exact test for categorical variables and Student’s t-test for 

continuous variables. Potential confounding variables were examined using stratified 

analyses and Mantel-Haenszel summary measures. Variables significant at ≤0.10 were 

candidates for final models. Multivariate binomial regression was used to analyze the impact 

of the intervention on treatment completion after adjusting for covariates, including 

confounding variables reported in previous studies and interactions.

The impact of the intervention on treatment adherence was evaluated using mixed effects 

repeated measures models. Missing self-reported adherence data were imputed using chart 

abstractions, MEMS data (records of bottle openings used to approximate adherence) and 
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hot-deck procedures (matched on treatment completion and adherence at adjacent visits). 

Heatmaps were used to illustrate adherence patterns.29

Knowledge score was constructed by calculating the mean number of correct answers to 

knowledge items. The distribution of each attitudinal item was examined and the category 

with most responses was designated as reference, or the middle categories (‘agree’/

‘disagree’) were collapsed and used as reference. Factor analysis was used to develop scale 

scores for attitudes. Social support and perceived benefits/barriers scales were created by 

calculating the means of relevant individual items. The internal consistency reliability of the 

scales was tested with Cronbach’s alpha; values ≥0.6 were deemed reliable.

Statistical analyses used SAS (version 9.2, 2000; SAS Institute Inc, Cary, NC, USA), SPSS 

(version 17.0; SPSS Inc, Chicago, IL, USA), and R (R Development Core Team, Vienna, 

Austria).

RESULTS

Study population

Figure 1 shows the participant flow from approach for participation, enrollment, and follow-

up to outcome determination. Of the eligible participants, 163 refused to participate (44% 

too busy, 26% no interest, 21% other reasons, 8% no reason), and 29 were missed. A final 

252 provided informed consent, completed baseline interviews and were randomized, 128 to 

the intervention group and 124 to the standard of care control group. After excluding two 

ineligible participants, the intervention (n = 128) and control groups (n = 122) had similar 

characteristics (Table 1). Participants were predominantly male (70%), with a mean age of 

40 years; 35% were African-American, 20% Latino and 36% African. High school 

completion or equivalent was reported by 61% of the participants, 67% were foreign-born, 

and 39% reported marriage or common-law unions. A history of homelessness was reported 

by 33% and current homelessness by 16%; history of mental illness was reported by 8% of 

participants. Current alcohol use was reported by 32% and drug use by 16%. The mean 

Marlowe-Crowne scales for socially desirable responses did not differ significantly between 

the study groups.

LTBI treatment completion rates

Overall, 58.8% of the participants completed treatment: 60.9% in the intervention group vs. 

56.6% in control group (risk ratio [RR] 1.096, 95% confidence interval [CI] 0.850–1.414). 

During study recruitment and follow-up, 1035 non-study patients in the clinic initiated LTBI 

treatment and 44.0% completed treatment.

Table 2 summarizes individual predictors of treatment completion, controlling for study 

group. Age ≥40 years (P = 0.002) was a significant predictor of completion, while being 

Latino (compared to African) was a predictor of non-completion (P = 0.042). History of 

mental illness (P = 0.055) showed a trend toward predicting non-completion.

The constructed scales—social support, perceived benefits and perceived barriers—were 

found to have good reliability, but none were significant predictors. Of 16 knowledge items, 
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correct answers on two statements were found to be significant predictors of treatment 

completion or showed a trend: ‘you can get TB by kissing’ (P = 0.017) and ‘treatment of 

LTBI can take 1 month’ (P = 0.089).

Factor analysis of attitudinal items yielded five factors; scales were created but none were 

found to have adequate reliability. Two individual attitudinal items were found to be 

significant: strong disagreement with the statement ‘you worry about passing the TB germ to 

loved ones’, was significantly associated with treatment completion compared to neutral 

(agree/disagree) responses (P = 0.0189). Similarly, agreement with the statement ‘you 

believe you have the TB germ’, was significantly associated with treatment completion 

compared to strong disagreement (P = 0.0325).

While not significantly associated with treatment completion, foreign birth and being 

married were further considered in multivariate models because of suspected interactions. 

As noted in Table 3, while study group was not significantly associated with LTBI treatment 

completion, being married (adjusted risk ratio [aRR] 0.508, 95%CI 0.258–0.998) was 

significantly associated with non-completion; however, marriage and foreign-birth were 

modified by interaction terms. Unmarried foreign-born participants were less likely than 

US-born participants to complete treatment, while married foreign-born participants were 

substantially more likely than US-born participants to complete treatment (aRR 2.379, 

95%CI 1.148–4.930). Age ≥40 years was a predictor of completion of treatment (aRR 1.303, 

95%CI 1.054–1.612), while history of mental illness (aRR 0.561, 95%CI 0.307–1.023) 

showed a trend for non-completion of treatment. No knowledge and attitudinal items 

remained in the multivariate model. Diagnostic statistics confirmed that the final model 

conforms to statistical assumptions for binomial regression.

LTBI treatment adherence

MEMS were used always or often by most participants (86%). Participants also reported that 

it was easy to understand how to use the electronic cap (94%) and found using it to be easy 

(98%). When self-reported adherence was compared with data from the MEMS cap for 3 

days prior to self-report, good agreement (κ = 0.687) was found. Where information did not 

match between the two methods, MEMS adherence was generally lower than self-reported 

adherence. This suggests that when MEMS data were used for imputation, adherence may 

have been imputed at lower values than the self-report.

Models were run on 232 participants with 2043 records of monthly adherence: 1257 (62%) 

were reported via interview, 589 (29%) were determined from chart and MEMS data and 

188 (9%) were imputed via a stochastic adherence algorithm; 18 participants had missing 

data. Figure 2 plots adherence over time for individuals using heatmaps. As shown in the 

plot, while adherence generally decreased over the course of treatment, non-completers’ 

adherence decreased dramatically and more rapidly early in the course of treatment.

A final multivariate model is presented in Table 4, with repeated measures analysis used to 

compare adherence as a continuous variable over treatment duration. A substantial 

difference in adherence rates was observed between study groups (9.7%, P = 0.043). Being 

married and foreign-born, age ≥40 years, not homeless, not using alcohol and knowing that 
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‘TST+ can mean need for medications’ were important predictors. The most common 

reasons reported for not adhering to treatment were ‘forgot’, ‘ran out of medications’ and 

‘other priorities.’

DISCUSSION

Adherence and completion of LTBI treatment are crucial factors in eliminating TB in the 

United States and are thus of major public health relevance. This study assessed an 

innovative, peer-based adherence support intervention for LTBI treatment among 

individuals with multiple barriers to adherence in an urban US setting. The intervention was 

multifaceted and addressed recognized barriers to adherence using an approach that could be 

replicated in other settings. An intervention effect for LTBI treatment completion was 

observed but was not statistically significant; however, the intervention was found to be 

associated with statistically significantly higher rates of adherence. Interestingly, the study 

also showed that non-completers’ adherence decreased early in the course of treatment, 

while completers had fairly steady levels of adherence throughout treatment, an observation 

that could inform future interventions.

Foreign birth, marriage and history of mental illness were associated with non-completion of 

LTBI treatment; increased completion rates were found among foreign-born married persons 

and participants aged ≥40 years. Similar results were found in the adherence analysis 

regarding foreign birth, marriage and older age. Homelessness and current alcohol use were 

strongly associated with non-adherence to LTBI treatment. Furthermore, understanding that 

a positive TST may indicate need for LTBI treatment was associated with improved 

adherence.

As adherence tapered off early during the treatment course for non-completers, it may be 

beneficial to intervene early for patients whose poor adherence may indicate increased 

likelihood of discontinuing treatment. Prior studies found adherence in the first month of 

LTBI treatment to be predictive of completion.30–33 In an urban TB clinic, Parsyan et al. 

found that among those who failed to complete LTBI treatment, 54% defaulted during the 

first month.31 Sebastian et al. found that the failure to attend the first appointment identified 

all defaulters,32 and in an RCT comparing 4 months of rifampin with 9 months of INH, the 

percentage of doses taken and variability of the interval between doses in the first month 

was found to be highly predictive of LTBI treatment completion.30 This is similar to 

findings by Trajman et al., which showed that the regularity of treatment and percentage of 

doses taken were predictive of successful treatment completion.33 Identifying reasons for 

missing medication doses can suggest possible foci for interventions in the early months, 

such as weekly reminders to take medications and ensuring that prescriptions are refilled on 

schedule.

A unique aspect of our study is that it offers a systematic, in-depth examination of TB 

knowledge and attitudes. Three knowledge and two attitudinal items were found to be 

possible predictors of treatment completion, but these relationships were not evident in 

multivariate modeling. This suggests that knowledge and attitudes may be less important 

than social factors in determining treatment completion.
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Few prior studies have evaluated interventions to promote LTBI treatment completion using 

RCT designs.5 Furthermore, existing RCTs conducted involved specific high-risk groups 

such as the homeless,10,11 drug users7–9 and jail inmates,6 rather than a general clinic 

population. Using a clinic population enables the generalizability of study findings to similar 

settings, which is important in considering how the study can inform public health practice. 

The inclusion of multiple measures of adherence and detailed assessment of knowledge and 

attitudes are additional strengths of our study.

The study has some limitations. Information on treatment completion was abstracted from 

clinic medical charts and not ascertained through participant interviews. However, chart 

information was completed by physicians blinded to study group assignment; such 

information is used for TB surveillance reports to the municipal health department. Another 

limitation is that participants in both study groups had considerably higher treatment 

completion rates than non-study participants who received LTBI treatment in the same clinic 

during the study period, which may have reduced the power to detect an intervention effect. 

While MEMS were utilized in this study as a measurement tool to monitor adherence, there 

might have been an unintended intervention effect, an issue that has been acknowledged by 

other researchers.34 Self-reporting may have been subject to social desirability bias in face-

to-face interviews; however, it is reassuring that most risk factors reported were balanced 

between the groups, as were Marlowe-Crowne scores measuring the tendency to present 

oneself in a socially desirable way.

CONCLUSIONS

This RCT, which evaluated the effectiveness of a peer-based intervention, demonstrated 

improved adherence in the intervention group, although it did not show significant 

improvement in treatment completion. Another key finding is the importance of providing 

interventions to promote adherence to LTBI treatment during the first 2 months of treatment, 

when patients are at higher risk of defaulting. Focusing support on this ‘danger period’ could 

enhance the impact of interventions to improve LTBI treatment outcomes.
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Figure 1. 
TAPAS study participant flow. TAPAS = Tuberculosis Adherence Partnership Alliance 

Study.
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Figure 2. 
TAPAS adherence over time using heatmaps. Adherence over time for individuals was 

mapped using heatmaps, where each participant is represented by a layer and intensity of the 

color is utilized to show the level of adherence. TAPAS = Tuberculosis Adherence 

Partnership Alliance Study. This image can be viewed online in color at http://

www.ingentaconnect.com/content/iuatld/ijtld/2013/00000017/00000009/art00009
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Table 1

Baseline characteristics of study participants (n = 250)

Total (N = 250)
n (%)

Intervention (n = 128)
n (%)

Control (n = 122)
n (%) P value

Age <40 years 134 (53.6) 71 (55.5) 63 (51.6) 0.544

Male 176 (70.4) 88 (68.8) 88 (72.1) 0.558

Race 0.266

 African-American 87 (34.8) 50 (39.1) 37 (30.3)

 Latino 49 (19.6) 25 (19.5) 24 (19.7)

 African (foreign-born) 91 (36.4) 45 (35.2) 46 (37.7)

 Other 24 (9.2) 8 (6.3) 15 (12.3)

Ever homeless 83 (33.3) 44 (34.7) 39 (32.0) 0.654

Homeless in previous year 40 (16.1) 21 (16.5) 19 (15.6) 0.836

Married/common-law 97 (38.8) 51 (39.8) 46 (37.7) 0.729

Foreign-born 167 (66.8) 86 (67.2) 81 (66.4) 0.894

Completed high school 153 (61.2) 78 (60.9) 75 (61.5) 0.931

Unemployed 147 (58.8) 76 (59.4) 71 (58.2) 0.850

Prior LTBI treatment 15 (6.1) 7 (5.5) 8 (6.6) 0.717

History of mental illness 21 (8.4) 11 (8.6) 10 (8.2) 0.910

Current smoker 84 (33.6) 46 (35.9) 38 (31.2) 0.423

Ever alcohol use 179 (71.6) 94 (73.4) 85 (69.7) 0.509

Current alcohol use 80 (32.0) 38 (29.7) 42 (34.4) 0.422

Ever drug use 129 (51.6) 69 (53.9) 60 (49.2) 0.455

Current drug user 40 (16.0) 20 (15.6) 20 (16.4) 0.868

Depressed (CESD >16) 86 (34.4) 48 (37.5) 38 (31.2) 0.291

LTBI = latent tuberculosis infection; CESD = Center for Epidemiologic Studies Depression Scale.
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Table 2

Binomial regression analysis of predictors of completion of care, controlling for randomization group

Regression coefficient Standard error Adjusted RR (95%CI) P value

Independent variables

 Demographics

  Age >40 years 0.3247 0.1061 1.38 (1.12–1.70) 0.002

  Male −0.0512 0.1186 0.95 (0.75–1.20) 0.666

  Race/ethnicity 0.179

   African-American vs. African −0.1468 0.1190 0.86 (0.68–1.09) 0.217

   Latino vs. African −0.3449 0.1692 0.71 (0.51–0.99) 0.042

   Other vs. African −0.0814 0.1826 0.92 (0.64–1.32) 0.656

  Foreign-born 0.0541 0.1149 1.06 (0.84–1.32) 0.637

 Social characteristics

  Completed high school −0.1249 0.1062 0.88 (0.72–1.09) 0.239

  Employed 0.0897 0.1059 1.09 (0.89–1.35) 0.397

  Married 0.0999 0.1088 1.11 (0.89–1.37) 0.358

  Ever homeless −0.0804 0.1168 0.92 (0.73–1.16) 0.491

  Currently homeless −0.1877 0.1676 0.83 (0.60–1.15) 0.263

  Prior TB −0.1042 0.2474 0.90 (0.55–1.46) 0.674

  History of mental illness −0.6013 0.3131 0.55 (0.30–1.01) 0.055

  Depressed (CESD > 16) 0.0478 0.1096 1.05 (0.85–1.30) 0.663

 Substance abuse

  Current smoking −0.0185 0.1127 0.98 (0.79–1.22) 0.870

  Ever alcohol use −0.1675 0.1075 0.85 (0.69–1.04) 0.119

  Current alcohol use −0.1559 0.1227 0.86 (0.67–1.09) 0.204

  Ever drug use 0.0003 0.1058 1.00 (0.81–1.23) 0.997

  Current drug use −0.1958 0.1675 0.82 (0.59–1.14) 0.242

 Benefits and barriers

  Benefits scale 0.0386 0.1237 1.04 (0.82–1.32) 0.755

  Barriers scale −0.1704 0.1484 0.84 (0.63–1.13) 0.251

  Quality of life, physical (mean) −0.0034 0.0060 1.00 (0.99–1.01) 0.570

  Quality of life, mental (mean) 0.0056 0.0051 1.01 (1.00–1.02) 0.273

  Social support scale −0.0085 0.0560 0.99 (0.89–1.11) 0.880

 Knowledge of TB transmission

  TB from crowded conditions 0.0986 0.1894 1.10 (0.76–1.60) 0.603

  TB from sharing dishes, etc. 0.1014 0.1161 1.11 (0.88–1.39) 0.383

  TB through kissing 0.2526 0.1061 1.29 (1.05–1.58) 0.017

  TB from stranger vs. family 0.0526 0.1058 1.05 (0.86–1.30) 0.619

 Knowledge of testing and treatment

  TST+ indicates active disease −0.1315 0.1081 0.88 (0.71–1.08) 0.224

  ‘Sleeping TB’ is contagious 0.1485 0.1103 1.16 (0.93–1.44) 0.178

  TST+ can mean need for drugs 0.6988 0.4857 2.01 (0.78–5.21) 0.150
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Regression coefficient Standard error Adjusted RR (95%CI) P value

  Most TB can be cured with drugs 0.2275 0.2826 1.26 (0.72–2.18) 0.421

  HIV+, more likely to get TB −0.1380 0.1070 0.87 (0.71–1.07) 0.197

  LTBI treatment can take 1 month 0.2060 0.1210 1.23 (0.97–1.56) 0.089

  Undocumented person may be deported for anti-
tuberculosis treatment 0.0185 0.1086 1.02 (0.82–1.26) 0.865

 Knowledge of symptoms

  Weight loss 0.1869 0.1713 1.21 (0.86–1.69) 0.275

  Swollen feet −0.1739 0.1159 0.84 (0.67–1.05) 0.134

  Cough 0.2686 0.3779 1.31 (0.62–2.74) 0.477

  Vomiting 0.0090 0.1142 1.01 (0.81–1.26) 0.938

  Coughing up blood 0.0567 0.1585 1.06 (0.78–1.44) 0.721

 Knowledge score 0.0451 0.0292 1.05 (0.99–1.11) 0.123

Attitudes

 BCG vaccine prevents TB disease 0.0313 0.0541 1.03 (0.93–1.15) 0.563

 No matter what, you could still get TB germ 0.114

  Somewhat agree −0.0127 0.1378 0.99 (0.75–1.29) 0.927

  Somewhat disagree 0.0809 0.1380 1.08 (0.83–1.42) 0.558

  Strongly agree −0.2876 0.1589 0.75 (0.55–1.02) 0.070

  Strongly disagree Reference

 Taking TB medicines is important 0.2409 0.1852 1.27 (0.89–1.83) 0.193

 You know better than doctor when to stop medicines −0.0174 0.0552 0.98 (0.88–1.10) 0.753

 Clinic appointments are more trouble than they’re worth −0.0158 0.0726 0.98 (0.85–1.13) 0.828

 Do not trust doctor for best care 0.336

  Strongly agree −0.1216 0.3272 0.89 (0.47–1.68) 0.710

  Strongly disagree 0.1601 0.1444 1.17 (0.88–1.56) 0.268

  Disagree/agree Reference

 Doing right thing can avoid getting TB 0.176

  Strongly agree 0.2654 0.1450 1.30 (0.98–1.73) 0.067

  Strongly disagree 0.1650 0.2211 1.18 (0.76–1.82) 0.455

  Disagree/agree Reference

 Worry about passing TB germ to loved ones 0.075

  Strongly agree 0.0665 0.1289 1.07 (0.83–1.38) 0.606

  Strongly disagree 0.3124 0.1330 1.37 (1.05–1.77) 0.019

  Disagree/agree Reference

 Embarrassed to say you have TB germ 0.685

  Strongly agree −0.0485 0.1408 0.95 (0.72–1.26) 0.730

  Strongly disagree −0.0904 0.1200 0.91 (0.72–1.16) 0.451

  Disagree/agree Reference

 Believe that you have the TB germ 0.073

  Somewhat agree 0.3780 0.1768 1.46 (1.03–2.06) 0.033

  Somewhat disagree 0.0098 0.2576 1.01 (0.59–1.73) 0.972

  Strongly agree 0.1559 0.1791 1.17 (0.82–1.66) 0.384
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Regression coefficient Standard error Adjusted RR (95%CI) P value

  Strongly disagree Reference

 Care about what family and friends think of anti-
tuberculosis treatment 0.967

  Strongly agree 0.0401 0.1243 1.04 (0.82–1.33) 0.747

  Strongly disagree 0.0160 0.1368 1.02 (0.78–1.33) 0.907

  Disagree/agree Reference

 Try hard, will still miss some medicines 0.824

  Somewhat agree 0.0887 0.1202 1.09 (0.86–1.38) 0.460

  Somewhat disagree −0.0315 0.1564 0.97 (0.71–1.32) 0.841

  Strongly agree −0.0804 0.2421 0.92 (0.57–1.48) 0.740

  Strongly disagree Reference

 Taking TB medicines is a hassle 0.202

  Strongly agree 0.4126 0.1645 1.51 (1.09–2.09) 0.012

  Strongly disagree 0.1033 0.1247 1.11 (0.87–1.42) 0.407

  Disagree/agree Reference

 Only something really serious would prevent me from 
taking TB medicines 0.946

  Strongly agree 0.0483 0.1302 1.05 (0.81–1.35) 0.711

  Strongly disagree 0.0518 0.1341 1.05 (0.81–1.37) 0.699

  Disagree/agree Reference

RR = risk ratio; CI = confidence interval; TB = tuberculosis; CESD = Center for Epidemiologic Studies Depression Scale; TST = tuberculin skin 
test; + = positive; HIV = human immunodeficiency virus; LTBI = latent tuberculous infection.
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Table 3

Multivariate binomial regression analysis of effect of the intervention on LTBI treatment completion

Independent variable Regression coefficient Standard error Adjusted RR (95%CI) P value

Study group 0.0380 0.1000 1.04 (0.85–1.26) 0.704

Married −0.6778 0.3447 0.51 (0.26–1.00) 0.049

Foreign-born −0.1581 0.1399 0.85 (0.65–1.12) 0.258

Married and foreign-born 0.8666 0.3718 2.38 (1.15–4.93) 0.100

Age >40 years 0.2649 0.1085 1.30 (1.05–1.61) 0.015

History of mental illness −0.5788 0.3068 0.56 (0.31–1.02) 0.059

LTBI = latent tuberculous infection; RR = risk ratio; CI = confidence interval.
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Table 4

Predictors of treatment adherence over time by repeated measures analysis

Estimate Standard error t-value P value

Base adherence level 15.8189 14.9026 1.06 0.290

Study group 9.7063 4.7684 2.04 0.043

Married −15.1533 9.8339 −1.54 0.643

Foreign-born −6.9232 6.5853 −1.05 0.342

Married and foreign-born 24.9865 11.6543 2.14 0.033

Age >40 years 16.8777 5.0227 3.36 0.001

Currently homeless −15.2774 6.8059 −2.24 0.026

Current alcohol use −10.4141 5.1117 −2.04 0.043

Knowing that TST+ can indicate need for medication 30.0988 13.0337 2.31 0.022

TST+ = tuberculin skin test positive.
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