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Abstract 

 
The Association of Substance Use and Depression Among TB Infected Persons Incarcerated in 

Haitian Prisons 

By Lovette Ekwebelem 

 

 

Background: Persons in low- and middle-income countries experience depression, but less 

attention is paid to mental health than in higher income countries. Incarcerated persons have high 

prevalence of mental illness, but little attention has been paid to psychiatric epidemiology in the 

prisons of low resource nations. Haiti, considered one of the lowest-income countries in the 

Western hemisphere, has been affected by multiple natural disasters within the past decade, 

which could predict new sets of both somatic as well as mental health consequences.  To surveil 

for depression, we need to use tools that are ethnoculturally appropriate.   

 

Objective: This cross-sectional analysis assessed the shape and strength of associations with 

depression measured by the Zanmi-Lasante Depression Symptom Inventory  (ZLDSI) scale and 

its possible markers during a  trial to improve TB adherence to TB treatment in a prison.  

 

Methods: We calculated the Cronbach alpha for the scale and then generated binary logistic 

models to study for association of depression that are associated with cigarette use, marijuana 

use, and alcohol, accounting for first incidence of incarceration, age, household income, and 

prison site.  This cross-sectional study in 6 prisons across Haiti undergoing a TB treatment study 

included 50 adults who were aged 18 to 59 years. 

 

Results:  Fifty subjects were recruited; age ranged from 18-59 years. The Cronbach alpha score 

for the ZLDSI scale in this population was 0.77. The overall mean depression score among 

subjects on the ZLDSI scale was 13.9 (threshold score for depression of 13).  Univariate 

associations were seen between cigarette use, marijuana use, and alcohol consumption with 

depression. Multivariate analysis showed an association between education and alcohol use, 

controlling for age.  

 

Conclusion: Our findings suggest an association between substance use and depression; 

however, our small sample size precluded a significant model that could show a strong 

association. More research should be conducted to look at the effects of substance use as a proxy 

for mental disorders on medication adherence. 
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Introduction 
Tuberculosis Burden 

According to the World Health Organization, nearly 10 million people suffer from 

tuberculosis (TB) – a curable and preventable disease – worldwide, with 98% of those cases 

reported in low- and middle-income countries (LMICs) (2021). This airborne respiratory 

infection is spread from person to person. Active TB disease may represent either new infection 

or reactivation of previously - acquired latent infection. 

Prisons represent a dangerous location due to several factors. The congregate nature of 

prison facilities not just facilitates transmission of airborne organisms, but it also creates the 

most ideal environment for a maximum likelihood of transmission. Populations in prison are 

composed of persons who tend to be low-income (Rich et al., 2016). Those who cannot afford 

adequate legal representation are more likely to not have adequate health care before 

confinement. This makes them more likely to live with untreated acquired TB. Incarcerated 

persons are more likely to have TB reactivated either due to co-morbid medical conditions such 

as HIV, or newly acquired factors such as malnutrition. This holds especially true in lower 

income countries.  

Prison Health in Low- and Middle-Income Countries  

Nearly 70% of the world’s total prison population is incarcerated in LMICs (Walmsley, 

2016). With overcrowding, whereby confined spaces are filled beyond designed capacity, these 

prisons often having limited space for social distancing. Adding to high population density, 

poorly designed facilities may have poor to no ventilation. It is no surprise that TB prevalence is 

up to 20 times higher in LMICs versus high income countries (HIC) (WHO, 2015). This same 
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association is prevalent within LMIC prisons with these prisons experiencing an 8-fold increase 

in higher TB incidence compared to HIC prisons (Vinkeles Melchers et al., 2013).  

Access to laboratories in LMIC prisons is often inadequate or nonexistent, which delays 

those who are in prison from obtaining TB test results in a timely manner (Vinkeles Melchers et 

al., 2013). A lag in diagnosing active disease also places everyone in the facility at risk of 

contracting an infectious pathogen. With a high prevalence of inadequate frequency of  testing, 

often under-supervised and understaffed prison health services, , and inadequate healthcare 

infrastructure and resources LMIC prisons witness a higher prevalence of infectious diseases 

among those who are incarcerated. While treatment is cheap and available due to the national 

health services, there lies a challenge in getting medications into patients. Additionally, LMIC 

prisons, especially in a country like Haiti, are often in remote areas of the country, which 

exacerbates the problems because of shortages of adequately trained health care workers in these 

parts of the country. According to data from a non-governmental organization working in the 

prisons of Haiti, TB is a leading cause of death among incarcerated persons (Health through 

Walls, 2021).  

Issues of Adherence to TB Medications in (Haitian) Prisons 

Standard treatment for drug-susceptible, active TB requires two months of a four-drug 

therapy -  isoniazid, rifampin, ethambutol, and pyrazinamide - followed by four additional 

months of the first two agents. Adherence to such a long regimen is challenging to patients 

everywhere (WHO, 2021). Worldwide, only about half of patients initially complete prescribed 

treatment for active disease (Brown & Bussell, 2011).  Interventions put in place to increase 

adherence need to focus both on system level and interpersonal/individual level factors.  
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Munro et al. (2007) conducted a systematic review of the qualitative literature on factors 

associated with adherence to TB therapy. They can be categorized by what level they affect an 

individual’s health: 

Laws and Public Policy:  

(1) On a public policy level, the nation’s public policy will dictate whether an individual 

can access treatment. For example, in a country like Haiti, the national TB policy 

provides medications for all infected persons. In some countries, laws can incentivize 

completion of either active or preventive treatment. 

Financial burden:  

(2) On a community level, is there an organizational structure promoting a TB program 

for the community in question and is funding adequate to make treatment affordable? 

Institution: 

(3) Even if community factors are addressed, do the institutions within the community 

support distribution of medications? 

Interpersonal factors  

(4) Relationship factors which can facilitate or impede adherence to treatment include:  

healthcare workers, family, and other social support (which could include officers in a 

correctional setting) for the patient. Important issues such as peer influence, stigma, 

providing for family, family support, and marriage, to name a few. 

Individual factors, which include 

(5) Personal characteristics and adherence behavior where important issues were: 

“Substance abuse (i.e., drugs and alcohol), mental illness (including depression), 
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ethnic characteristics, residential mobility, religion, personal motivation, gender, 

difficult cases, structured environment, and personal agency” 

(6) Interpretations of illness and wellness 

(7) Knowledge attitude and belief—this includes: “Limited understanding of treatment, 

duration, and consequences of default, beliefs about treatment efficacy, denial and 

difficulty accepting diagnosis, use of other medication, and treatment requirements” 

(8) Side effects of medication 

Monro et al. found that there were four main factors that collectively affect adherence to 

TB treatment: “structural factors, including poverty and gender discrimination; the social 

context; health service factors; and personal factors” (2007). Some factors identified are not an 

issue in an adequately resourced prison, such as the organizational structure to treatment and 

care, and the funding for treatment. Other factors may be problematic everywhere such as 

interpersonal relationships among those in prison populations. Additionally, substance use 

exacerbates the problem of adherence. In research from Ahmad Seyed Alinaghi et al., it was 

found that negative staff experiences, bad reactions with drugs, and other psychosocial and 

health problems were the most common barriers to health (2016) 

Once structural levels were addressed, interpersonal and individual levels could affect 

adherence to treatment. A survey was conducted among intervention participants and controls to 

determine if remaining factors that could impact adherence differed.  In both the intervention and 

control prisons, actual adherence to treatment reached 100%, although not all doses of VDOT 

were recorded electronically. Interpersonal and individual level factors did not appear to play a 
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role. Nonetheless, we have data on the instruments used in the survey and will observe the 

validity and reliability of these.  

While there are numerous factors influencing a person remaining adherent to their 

medications, the situation can look slightly different in a prison setting. Medication adherence 

can be site-dependent in that some sites require all infected persons in a prison population take 

medications, while other sites may allow people to opt in or out of care. When looking at 

adherence, it is more of a structural association versus a personal one, which justifies more 

research needed for understanding the factors associated with  continuity of care after a person is 

incarcerated. 

Video Directly Observed Therapy 

The current study stems from an examination of TB treatment adherence in the prisons of 

Haiti, the country with the lowest GDP in the western hemisphere. In Haiti, the national TB 

program covers medication for all citizens with TB, including those in prison.  Nonetheless, 

prisons often have inadequate staffing to ensure all medication dosing is directly observed by 

healthcare workers.  To address this shortage, Health through Walls (HtW), a non-governmental 

organization working in Haitian prisons to bring the level of correctional healthcare up to 

national levels, (Health Through Walls, 2021) instituted an intervention of Video Directly 

Observed Therapy (VDOT).  

HtW implemented Video Directly Observed Therapy (VDOT) in prisons that have seen a 

shortage in prison healthcare staff. VDOT allows for healthcare workers to observe people take 

their regular medications through a video screen without the need to be physically present. This 

allows for accountability and increased adherence to medications. Before VDOT, the standard of 
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care in prisons was Directly Observed Therapy (DOT), where healthcare workers physically 

watched people take their medications. HtW utilized the asynchronous SureAdhere platform, an 

application that can be used on a smartphone or tablet. The platform has been utilized in another 

study to investigate its effectiveness in improving adherence to TB therapy and they reported 

accurate and significant results (Sekandi et al., 2020). 

Mental Health in Prisons 

Much of all research pertaining to prevalence of mental illness and suicide risks in prison 

originates in HICs, further masking the burden of these illnesses on the population. Some 

struggles that are more pertinent in LMIC prisons versus HIC prisons are the high need for 

quality treatment and low resources prevalent in most of the prisons (Hill et al., 2022). The 

health infrastructure in LMICs does not often include mental health in clinical care to 

communities. In a disaster-stricken area such as Haiti, mental disorders are even more prevalent, 

causing many people to have trouble with normal daily functions (Scale up of mhGAP across a 

Disaster-Affected Region in the Philippines, 2014). 

 In LMICs, nearly half of the population who need mental health treatments do not have 

any access to them (Thornicroft et al., 2017). Worldwide, it is known that those living with 

mental illnesses are incarcerated at a faster rate than those who do not live with mental illnesses 

(Lovett et al., 2019). A recent systematic review examined studies from 1966 to 2010 regarding 

prevalence of psychotic illnesses and major depression in those who were incarcerated (Fazel & 

Seewald, 2012). They found that a higher presence of mental illness within prison systems 

compared to the communities in which they reside (Fazel & Seewald, 2012).This serves as more 

evidence of the critical need for frequent mental health assessments and mental health care 

workers inside prisons.   
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 Studies have looked at the association between medication adherence and mental health. 

Mayston et al. conducted an extensive systematic review looking at papers from 2005 and 

younger that addressed the effect of mental disorders on the treatment of, and/or adherence to,  

anti-retroviral therapy (ART) for the human immunodeficiency virus (HIV) (2012). The review 

found moderately strong evidence that mental health and alcohol consumption was associated 

with lower levels of medication adherence (Mayston et al., 2012). Another study conducted in 

South Africa found that HIV-positive patients displaying less adherence to medication were three 

times more likely to have moderate to severe depression compared to those who were more 

adherent to their medication (Passchier et al., 2018). With infectious disease having such a robust 

prevention platform in many countries, including LMICs, this could be used as leverage for 

increased mental health care through combining infectious disease control with mental health 

therapy and targeting both measures at once (McBain et al., 2021). With a possible opportunity 

for developing a more effective method of care for infectious disease, more investigation needs 

to be done into this area of research. 

Substance Use 

A recent study found that mental health and substance use disorders were the leading 

cause of disability worldwide (Whiteford et al., 2013). Research on drug and substance abuse is 

especially important in the Caribbean, as this location is considered a bridge between North and 

South America in terms of the transportation of drugs (Angulo-Arreola et al., 2011). As a result, 

a myriad of drugs find their way into this region from all parts of South America.  

In Haiti, the most common drugs and substances used are alcohol, marijuana, cocaine, 

and, to a milder degree, heroin (Angulo-Arreola et al., 2011). Due to their increasing popularity 

among young people, there is concern of a possible drug epidemic occurring in the Caribbeans, 
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but it may not reach the same level of concern as in North America (Angulo-Arreola et al., 

2011). The paper did acknowledge, however, that the landscape of drug use in Haiti may have 

changed in recent years due to the area being affected by natural disasters. One study found an 

indirect relationship between hurricane exposure and increased smoking relapse through a rise in 

post-traumatic stress disorder (PTSD) and symptoms congruent with depression (Alexander, 

Ward, Forde, & Stockton, 2019). 

Studies have discovered higher rates of mental health problems, including increased 

alcohol consumption, among survivors of the Haiti earthquake in 2010 (Cénat et al., 2020). The 

same study also found that one in three people were reported to have experienced severe 

depression. There are drug rehabilitation services in Haiti working to lower the incidence of drug 

and substance abuse in the country; The Association for the Prevention of Alcoholism and other 

Chemical Addictions reported that the major types of addictions they treated between 2000 and 

2006 were alcohol, marijuana, and crack cocaine (Section 3 Key Issues, 2008). 

There is a higher prevalence of substance use among those incarcerated in LMICs 

compared to HICs (Hill et al., 2022). However, there is no research on the associations of 

substance use and incarceration in Haitian prisons. With a higher prevalence of depression 

among incarcerated populations (Yi et al., 2016) and numerous mental stressors occurring in 

Haiti, more research is needed about the associations of substance use and depression within 

Haitian prisons (mhGAP program WHO, 2021). 
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Assessing Mental Health in Cross-Cultural Contexts 

After the 2010 earthquake in Haiti, there was renewed interest in understanding the ways 

that various global contexts express mental distress, especially in LMICs. With nearly 8 in 10 

people living in LMICs affected by mental disorders, there is a high need for more attention and 

access to mental health in these areas (Jacob & Patel, 2014). Another study found a 76.3% to 

91.9% treatment gap for depression and 94.9 to 97.2% treatment gap for alcohol use disorders in 

LMICs (Rathod et al., 2016). 

Many researchers recognize the inadequacies of a standardized, Western-originated 

mental health assessment in evaluating mental health in other global health contexts. As a results, 

numerous tools have been formulated since then: the UCLA Child Post-Traumatic Stress 

Disorder-Reaction Index (PTSD-RI) for Zambia (Murray et al., 2011), Mental Health 

Assessment Inventory (MHAI) for Ukraine (Doty et al., 2018), and the Peradeniya Depression 

Scale (PDS) for  Sri Lanka (Abeyasinghe et al., 2012) are to name a few. Assessing mental 

health in cross-cultural contexts requires understanding the culture contexts of expressions of 

thoughts and feelings. It involves a deep appreciation for each country’s unique history behind 

the adaptations for the language of their health. Consequentially, this understanding must be 

reflected in new mental health assessments through the inclusion of idiomatic expressions of 

emotional distress (Keys et al., 2012).  

There are multiple idioms used to describe mental distress in various global contexts. In 

Haiti, many notions regarding mental illness revolve around traditional healers and religious 

leaders (Kaiser et al., 2013). In research from Lichtenberg et al.’s paper looking at expression of 

mental distress in Haitian contexts, the study found major themes of poverty, ruminative 

https://global-database.thefpr.org/2019/03/ucla-child-post-traumatic-stress-disorder-reaction-index-ptsd-ri
https://global-database.thefpr.org/2019/03/ucla-child-post-traumatic-stress-disorder-reaction-index-ptsd-ri
https://global-database.thefpr.org/2019/11/peradeniya-depression-scale-pds
https://global-database.thefpr.org/2019/11/peradeniya-depression-scale-pds
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thinking, Vodou and Christian influences, and behaviors of “crazy people” behavior, or moun fou 

in Haitian Creole, persistent across the idioms used for distress (2021). This research displays the 

importance of tailoring community interventions and clinical assessments around cultural and 

traditional contexts. Without this cultural competence, any level of intervention would be futile 

and inappropriate because it would not fully encapsulate the way a community views disease and 

illness. 

Depending on the context, certain diseases hold more stigma associated with its 

contraction compared to others. In Haiti, diseases such as HIV and Hepatitis C (Hep C) are 

highly stigmatized due to the scarcity of information regarding these subjects and the actions that 

are associated with people who are at higher risk of contraction (Angulo-Arreola et al., 2011). 

TB over the years has continued to be a highly stigmatized disease due to its associations with 

discrimination, poverty, and HIV co-infection (Coreil et al., 2010). People experiencing stigma 

not only develop mental illnesses from the social pressures, but this can also manifest into 

physical ailments. A study found that stigma may be more associated with functional impairment 

than actual symptoms which can affect a person’s daily life (Kaiser et al., 2013). Research on 

stigma is not very robust, and additional research is needed to understand more about the 

relationship between stigma and infectious disease.  

Zanmi-Lasante Depression Symptom Inventory 

Partners in Health, one of the organizations working to bring quality care in Haiti, 

recognized the lack in assessments that can include culturally bound idioms created with 

Haitians in mind. The Zanmi-Lasante Depression Symptom Inventory (ZLDSI) is a 13-item 

screening tool developed in the Haitian Creole language and was specifically designed for 
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Haitian communities. In collaboration with Haitian psychologists, medical professionals, 

traditional healers, community elders, and religious leaders, this tool is a brief depression 

screening measure utilizing culturally bound idioms to evaluate depression severity and monitor 

improvement (Partners in Health Curriculum Toolkit, 2016). The screening scores range from 0 

to 39 and are scored by adding the item responses. Each item on the screening tool has four 

levels to choose from: “not at all” (Di tou), “for a few days” (Pandan kèk jou), “more than one 

week” (Plis pase yon semèn), and “almost every day” (Preske chak jou). 

In terms of the scale’s effectiveness and reliability, a study was conducted where 

depression was assessed using the ZLDSI scale among 120 young people between the ages of 18 

to 22 years old (Legha et al., 2020). Researchers included the standard mental health assessments 

for comparison: the modified Structured Clinical Interview for DSM-IV-TR Axis I Disorders 

(SCID) for current Major Depressive Episode (MDE); The Center for Epidemiologic Studies 

Depression Scale; and portions of the Global School-Based Health Survey mental health 

module.  

The study found that the ZLDSI scale had good overall accuracy in its ability to identify 

major depressive episodes (MDE) among this study population (Area under the curve = 0.92, 

95% CI = 0.86, 0.98, p<0.001) (Legha et al., 2020). The study also found that the optimal cut-off 

for mild depression was a score of 12 or greater on the ZLDSI scale (sensitivity=100%, 

specificity=73.9%) (Legha et al., 2020). Another study found that participants who were 

depressed (M=21.43, SD=8.31) scored higher than participants who were not depressed 

(M=14.05, SD=9.60; t(103) = 4.17, p<.001) . The study also found that a score of 13 was 

selected as the most accurate value for screening depression on the ZLDSI scale (sensitivity = 
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85.4%, specificity = 50.9%) (Rasmussen et al., 2014). In the same study, researchers found a 

significant difference between the scores of depressed and not depressed participants. In this 

study, we use the cut-off score of 13 for depression. 

With only 3.7% of people in LMICs holding any access to treatment for depression, any 

increased amount of mental health treatment in these settings would drastically influence the 

prevalence of mental disorders (Rose et al., 2021). A very recent research study measured 

depression in a community in Haiti using the ZLDSI scale and found an association between 

depression treatment and a participant’s depression score: the more treatments a patient attended, 

the lower their depression score over time (Rose et al., 2021). Additionally, the patients who 

started with more severe levels of depression based on the ZLDSI scale saw larger improvements 

with increased therapy. This research could translate from depression treatment to infectious 

disease treatment. Additional research showing support for an association between depression 

treatment and infectious disease treatment would strengthen their connection and ultimately pave 

a path towards including mental health in standard infectious disease treatment. 

Cronbach alpha 

The Cronbach alpha value, a statistic that measures internal reliability, can be used to 

assess the goodness of fit for an instrument. It asks whether the instrument reliably measures the 

trait it purports to measure. In literature, it was found that the Cronbach alpha value for the 

ZLDSI scale was 0.89, which signifies high internal validity among the items in the 

questionnaire (Rasmussen et al., 2014). When observing the Cronbach alpha value in literature 

for the stigma scale, it was found to be >0.80, which also meant that the instrument held high 

internal validity for the study in which it was use (Coreil et al., 2010). It is important to note that 
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alpha is a property of the scores on a test from a specific sample of testees. Therefore, 

investigators should not rely on published alpha estimates and should measure alpha each time 

the test is administered (Tavakol & Dennick, 2011). We calculated Cronbach alpha values in 

these analyses to observe whether these instruments were good measures for our study. 

Methods 

Data Collection 

This is a secondary analysis of data from the TB Reach Study in Haitian prisons, a study 

comparing adherence to TB treatment in prisons that used VDOT versus those utilizing DOT 

(Kehus et al., 2021). Details of the method used to assess depression in the study have been 

previously reported (Kehus et al., 2021) and were comparable with the methods used in prior 

studies for other Haitian populations (Rasmussen et al., 2014) (Legha et al., 2020). The original 

study was approved by the Emory IRB and the Haitian Committee on Bioethics. All participants 

provided written informed consent. 

Data was collected from 50 TB-positive participants ages 18 to 59 years old from 6 

Haitian prisons: 5 sites utilizing VDOT (Mirebalais, Petit Goave, Jacmel, Carrefour, and 

Gonaives) and 1 site utilizing DOT (Croix de Bouquet) for TB medication adherence.  A 

questionnaire (written in Haitian Creole) was conducted at all sites, and answers were recorded 

by a researcher on the study team. After data collection, all data was transcribed into RedCap. 
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Data Analysis 

Descriptive analyses were conducted to observe the overall means and standard 

deviations (SD) for continuous variables, and totals (n) and percentages (%) for categorical 

variables. Selected characteristics of the study participants were compared to the probability of a 

score on the ZLDSI depression scale of 13 or greater, the score used as the cut-off for 

depression. Simple linear regression was performed to study any significant correlations between 

depression (as a continuous variable) and variables in the study. Bivariate logistic regression  

was used to analyze any associations between marijuana use, smoking use, alcohol use, age, 

education, financial income, first incidence of incarceration, number of dependents, number of 

hours worked per week prior to incarceration, and stigma with depression. Variables with P-

values of 0.05 and greater were used in binomial logistic regressions controlling for certain 

demographic variables. Adjusted odds ratios and 95% confidence intervals were estimated and 

reported. Variables with P < 0.05, were comprised into successive multivariate regression 

models. Additional variables found in the literature to be significantly associated with the 

outcome were also kept in the model.  

Collinearity was assessed, and backward elimination was utilized to remove factors that 

did not influence the results. Interaction terms were utilized in each multivariate regression 

model to assess the association between substance use and depression. The likelihood ratio test 

and Wald test were utilized to help build the model. The precise number of responses per 

question were largely varied due to varying length times and environments of the interview. 

Missing data was omitted from the multivariate logistic analyses. Analyses were conducted using 
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SAS Enterprise Guide Version 9.4 and R Software (R Prairie Trillium); figures were produced 

using the package ggplot2 (Wickham, 2009). 

Results 

Baseline Characteristics of Participants by VDOT and DOT Sites 

 Descriptive statistics of the study population were summarized in Table 1. Out of all 50 

participants in the study, 39 (78%) were in sites utilizing the VDOT intervention, and 11 (22%) 

were in sies using the standard of treatment, DOT. Because all research was conducted in male 

Haitian prisons, all participants in this study were male. The average age in the VDOT sites was 

31.03 years (SD=8.95) compared to 30.2 (SD=6.44) in DOT sites. In the VDOT sites, 23 

(58.97%) participants had attended at least one year of school and the average number of years 

completed in school was roughly 4 years (SD=3.73). This contrasts with 9 (81.82%)and 6.7 

(SD=4.35) in DOT sites, respectively. 39 participants overall said that this was their first time 

being incarcerated, with 31 (79.5%) coming from VDOT sites and 8 (72.73%) coming from 

DOT sites. As for household income, most participants from both sites make more than 5000 

Gourdes Haitian (the official Haitian currency).  

As for substance abuse among the overall study population, more participants in total 

reported alcohol consumption (28[56%]) compared to cigarette use (21[42%]) or marijuana use 

(11[22%]). Baseline characteristics of those who reported substance and alcohol use are in Table 

5. As for the ZLDSI depression scale, the average score for those in VDOT sites was a 13.85 

(SD=8.1) with 25 (64.10%) of participants considered depressed due to a score greater than 13. 

The average score was a 14.27 (SD=8.74)  among DOT sites, and 8 (72.73%) of participants 

were considered depressed. 
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Table 1: Study Characteristics 
 

Variable VDOT sites 

(Intervention) 

(n = 39) 

DOT sites 

(Control) 

(n = 11) 

Overall 

(n = 50) 

Gender,  Male (n[%[) 39 (100) 11 (100) 50 (100) 

Age, years (mean [SD]) 
31.03 (9) 30.2 (6.4) 30.8 (8.4) 

Attended School (n[%]) 23 (59) 9 (81.8) 32 (64) 

 Average Years of      

 Schooling  

 (mean[SD]) 

3.9 (3.7) 6.7 (4.4) 4.60 (4) 

 Missing (n[%])** 9 (23.1) 1 (9.1) 10 (20) 

First Time Incarcerated  (n[%]) 31 (79.5) 8 (72.7) 19 (78) 

 Missing 1 (2.6) 1 (9.1) 2 (4) 

Household Income (n[%]) 
   

 <499 Gourdes Haitian 6 (15.4) 0 (0) 6 (12) 

 500 – 2499 Gourdes Haitian 14 (35.9) 1 (9.1) 15 (30) 

 2500 – 4999 Gourdes Haitian 7 (18) 1 (9.1) 8 (16) 

 >5000 Gourdes  Haitian 9 (23.1) 6 (54.6) 15 (30) 

 Missing 3 (7.7) 3 (27.3) 6 (12) 

Average Number Dependents (mean[SD]) 3.58 (2.9) 4.0 (3.7) 3.66 (3) 

Substance Use 
   

 Number who Smoke Cigarettes (n[%]) 16 (41.0) 5 (45.5) 21 (42) 

 Number who Smoke Marijuana (n[%]) 8 (20.5) 3 (27.3) 11 (22) 

 Missing 0 (0) 1 (9.1) 1 (2.0) 

Number of Hours worked prior to Incarceration 

(median [IQR]) 
22.5 (8-48) 10.0 (4-78) 11.0 (4-78) 

 Missing 3 (27.3) 5 (12.8) 8 (16) 

Alcohol Use 
   

 Number who Use Alcohol (n[%]) 21 (53.85) 7 (63.64) 28 (56) 

 Number who Drink Alcohol Daily 

(n[%]) 

 10 (47.62)  4 (57.14)  14(50) 

ZLDSI Depression Scale 
   

 Average Score, mean (SD) 13.85 (8.1) 14.27 (8.74) 13.9 (8.17) 

 Considered Depressed * (n[%]) 25(64.10) 8(72.73) 33 (66) 

Stigma Score    

 Internal Perceptions and Emotions 1.67 (2.30) 1.73 (1.49) 1.68 (2.13) 

 Disclosure 3.44 (4.36) 4.00 (2.53) 3.56 (4.01) 

 External Perceptions 2.00 (3.16) 2.91 (3.21) 2.20 (3.16) 

 External Actions 2.33 (3.52) 3.27 (3.07) 2.54 (3.42) 

 Courtesy Stigma 0.26 (0.82) 0.27 (0.91) 0.26 (0.83) 

 Total (mean[SD]) 9.69 (12.4) 12.2 (7.41) 10.2 (11.4) 

* Cut-off score for depression on the ZLDSI scale was a score of 13 or higher. 

** Missing data due to participants leaving questions unanswered or reporting “Don’t Know” on survey. 
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Results from the Cronbach’s alpha assessment were recorded in Table 6. The inter-item 

reliability for this scale was high (13 items; 𝛼 = 0.78), signifying that no single item on the scale 

could be taken out to increase validity. The Cronbach’s alpha for the stigma scale was 0.68 (15 

items), which does not show significant internal validity among the items for this study 

population. 

Linear Regression Analyses 

A linear regression was performed to observe the correlations between depression (as a 

continuous variable) and any variables in our analyses. Significant associations were found 

between depression and other variables. When looking at the association between stigma and 

depression, those who scored higher on the ZLDSI depression scale were also more likely to 

experience more stigma compared to those with lower ZLDSI depression scores, R=0.48, p 

<0.001, 95% CI [0.16, 0.52] (Figure 1). Additionally, a significantly moderate positive 

correlation was found between ZLDSI depression score and the number of  hours worked per 

week prior to incarceration (R=0.33, p=0.035, 95% CI [0.02, 0.30]) (Figure 2). 

Higher ZLDSI depression scores were positively correlated with more years of education; 

however, this finding was not significant (R=0.21, p=0.19) (Figure 3). A slightly negative 

association was found between age and depression in that those with higher ZLDSI depression 

scores were younger in this cohort compared to those with lower ZLDSI depression scores (R=-

0.12, CI% [-0.40, 0.18]), however this finding was also not significant (p=0.44) (Figure 4). A 

slight positive association between ZLDSI depression score and number of dependents trended 

towards significance (R=0.25, p=0.08) (Figure 5). 
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Table 2: Simple Linear Regression Results Looking at Associations of Variables with Depression  

 

 P-value Pearson’s 

Chi-square 

value 

95% CI R Value 

Stigma <0.001 0.34 (0.16, 0.52) 0.48 

Age 0.44 -0.116 (-0.40, 0.18) -0.12 

Years of Education 0.19 0.35 (-0.18, 0.89) 0.21 

Financial Income - - - 0.01 

        <499 Gourdes Haitian 0.20 -6.17 (-15.62, 3.29) - 

        500 – 2499 Gourdes Haitian 0.93 -0.33 (-8.24, 7.57) - 

        2500 – 4999 Gourdes Haitian 0.80 1.13 (-7.72, 9.97) - 

        >5000 Gourdes Haitian 0.61 2.00 (-5.91, 9.91) - 

Number of Dependents 0.09 0.67 (-0.11,1.45) 0.25 

Number of Hours Employed Prior 

to Incarceration 
0.035 0.16 (0.02, 0.30) 0.33 

 

Univariate and Multivariate Analysis for Depression 

Table 3 shows the results from the univariate and bivariate analyses between 

demographic variables and depression. Depression was coded as a binary variable for this part of 

the analysis, where a score of 13 or higher on the ZLDSI score signified the manifestation of 

depression. Those who reported marijuana use were significantly associated with depression 

compared to those who did not report smoking marijuana (OR=6.52, p < 0.01, 95% CI 

[1.08,126.01]). The same association was found among those who reported smoking cigarettes 

(OR=5.60, p <0.02, 95% CI [1.49,27.73]) and drinking alcohol (OR=5.52, p <0.01, 95% CI 

[1.61, 21.51]). In this analysis, smoking marijuana seemed to have the largest association with 

depression. However, when controlling for covariates, most of the variables lost significance. 

The unadjusted logistic regressions showed no significant associations except with the following 
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variables: marijuana use, cigarette use, and alcohol use. Age, education level, stigma score, and 

first incidence of incarceration trended towards significance. After adjusting for other covariates, 

age was the only variable found to be significantly associated with depression (OR 0.12, p < 

0.05, 95% CI [0.01, 0.81]). 

An area of interest was looking at potential interactions of other variables for the 

associations found between substance use (cigarette smoking, marijuana use, and alcohol 

consumption) and depression. After conducting backwards elimination using the likelihood ratio 

test, we found that only 2 variables remained in the model: alcohol use and education level 

(comparing some education to no education). Based on previous literature, we kept age in the 

model. After assessing for collinearity and maintaining the assumptions of independence and 

homoscedasticity, we found a significant interaction term between education and alcohol use, 

controlling for age (𝜒2[df=1] = 5.68, p <0.02). Results are stratified based on participants with 

some or no education in Table 5. This model was not robust enough for us to draw more 

significant conclusions regarding the associations between substance use and depression. 

Alcohol Use 

 When looking at a binomial logistic regression of alcohol use as the dependent 

variable, cigarette smoking was significantly associated with alcohol use. Those who smoked 

marijuana were 29.28 times more likely to drink alcohol, controlling for depression, age, 

financial income, and education (95% CI 2.54-337.68). Using the likelihood ratio test to compare  

the original model with the fixed effect to a model without marijuana use, the model including 

marijuana use was a better fit: Χ2(df=1) = 11.04 , p <0.001. There were no significant 
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associations found between depression and marijuana use with alcohol use, controlling for age, 

financial income, and education level. 

Table 3: Results of Binary Logistic Regression Analysis for Associations with Depression a 

 
 P-

Value 

Unadjusted 

OR 

95% CI P-

Value 

Adjusted 

OR 

95% CI 

Marijuana Use <0.01 6.52 (1.08, 126.01) 0.410 3.29 (0.24, 45.21) 

Cigarette Use <0.02 5.60 (1.49, 27.73) 0.830 3.05 (0.42, 21.54) 

Alcohol Consumption <0.01 5.52 (1.61, 21.51) 0.404 4.19 (0.52, 34.04) 

Age 
      

 Below 30 - 1.00 - - 1.00 - 

 Above 30 0.209 0.44 (0.11, 1.54) 0.039 0.12 (0.01, 0.81) 

Education 
      

 No education - 1.00 - - 1.00 - 

 Some level of education 0.078 3.00 (0.89,10.54) 0.328 1.04 (0.04, 14.82) 

  <5 Years of education - 1.00 - - 1.00 - 

 5 Years of education or more 0.504 1.69 (0.39, 8.97) 0.235 2.12 (0.24, 2.49) 

Financial income c       

 < 500 Gourdes Haitian - 1.00 - - 1.00 - 

 500 – 2499 Gourdes Haitian 0.454 0.40 (0.02, 3.49) 0.995 15.24 (0.35, 97.50) 

 2500 – 4999 Gourdes Haitian 0.709 0.60 (0.02, 8.25) 0.995 43.93 (0.39, 86.53) 

 >5000 Gourdes Haitian 0.630 0.55 (0.02, 5.08) 0.995 4.96 (0.12, 22.67) 

First time incarcerated 0.746 1.6 (0.06, 42.54) 0.998 0.88 (0.04, 8.48) 

Site       

 DOT sites - 1.00 - - 1.00 - 

 VOT sites 0.595 0.67 (0.13, 2.75) 0.975  (0.00, 93.51) 

Stigma b 
      

 Less than score of 10 - 1.00 - - 1.00 - 

 Score of 10 or higher 0.064 3.26 (0.97, 12.27) 0.983  (0.001, 24.52) 

Number of Dependents       

 Less than 3 - 1.00 - - 1.00 - 

 3 or greater 0.739 1.23 (0.35, 4.21) 0.627 2.44 (0.01,8.97) 

Number of hours worked prior to 

incarceration 
      

 Less than 10 - 1.00 - - 1.00 - 

 10 or more 0.113 2.91 (0.80, 11.65) 0.456 4.66 (8.12, 26.8) 

 
a Depression is denoted by a score of 13 or higher on the ZLDSI depression scale 
b  The Courtesy Stigma level was omitted due to only having one question. 
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Cigarette Use 

 When looking at binomial logistic regression of cigarette use as the dependent variable, 

neither depression score nor marijuana use was found to be associated with cigarette use, 

controlling for age, financial income, and education level. When looking at the association 

between alcohol use and cigarette use, a statistically significant relationship was found where 

people who drank alcohol were nearly 32 times more likely to smoke cigarettes, controlling for 

depression, age, financial income, and education level (95% CI 2.75-382.31). With such a large 

confidence interval, the results were imprecise. Using the likelihood ratio test to compare  the 

original model with the fixed effect to a model without alcohol use, the model including alcohol 

use was a better fit: Χ2(df=1) = 11.80 , p <0.001. 

Marijuana Use 

 When looking at binomial logistic regression of marijuana use as the dependent 

variable, alcohol use was significantly associated with marijuana use (OR 15.83, 95% CI 1.10-

227.84), controlling for age, financial income, first time incarcerated, and education level. Using 

the likelihood ratio test to compare  the original model with the fixed effect to a model without 

alcohol use, the model including alcohol use was a better fit: Χ2(df=1) = 5.74 , p <0.02. 

Additionally, keeping first incidence of incarceration in the model also was a better fit: Χ2(df=1) 

= 5.55 , p <0.02. No significant associations were found between neither cigarette use nor 

depression with marijuana use, controlling for age, financial income, first incidence of 

incarceration, and education level. 
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Discussion 

This cross-sectional study examined the associations of substance use - cigarette use, 

marijuana use, and alcohol consumption - with depression. For our group, we used a cut-off 

score of 13, which was shown in the literature to be the most accurate score for screening 

depression on the ZLDSI scale. The study population mainly consisted of participants from 

VDOT sites (78%) as there was only 1 DOT site who participated. Due to limited resources and 

minimal oversight, Croix de Bouquet) was the only DOT site that could participate. While site 

was not found to be a significant factor contributing to depression, the literature has shown that 

treatment of prison populations can be highly variable and site-specific in that some sites may 

experience more violence within their prisons compared to others (Cooley, 2019). We examined 

these associations in all-male prisons. It would be interesting to look at these results found in all-

male prisons compared to coed prisons to see if there are any association based on sex.  

Cigarette use was more prevalent in this population (42%) compared to marijuana use 

(21%). This can be attributed to the fact that possession, production, and sale of marijuana is 

illegal in Haiti. As a result, marijuana is available only for those who have the means to obtain it. 

As mentioned in the background, the majority of those who are incarcerated come from low-

income households (Walmsley, 2016), though in this specific population we saw roughly equal 

amounts of people coming from low-income and high-income households. Out of the 11 people 

who smoke marijuana in this population, 7 (64%)  made more than 5000 Gourdes Haitian a 

month, showing that higher income people tend to smoke more marijuana compared to lower 

income people (Table 5).  
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Alcohol abuse was highly prevalent in this population with over 50% of participants 

reporting that they drank alcohol (54% in VOT prisons and 64% in DOT prisons). In history, 

Haiti has been known as one of the top liquor-producing countries in the world. They are known 

for making their traditional rum, clairin, a drink that is hard to come by in other parts of the 

world (Get Ready to Fall in Love with Haiti’s One-of-a-Kind Rum, 2021). With its production 

has come a very rich culture around drinking alcohol in Haiti, and this could also contribute to 

alcohol use being one of the biggest substances of concern in the country (Angulo-Arreola et al., 

2011). 

For the ZLDSI depression scale, scores for both VDOT and DOT prison sites, 13.85 and 

14.27 respectively, were greater than the depression cut-off score of 13, signifying that most of 

the TB- positive people incarcerated in these prisons were depressed. This analysis sought to find 

associations of substance use with depression among this population. As seen in our study, we 

found significant associations within the bivariate analyses between marijuana use, cigarette use, 

and alcohol use, with marijuana use having the largest association with depression (Table 4). 

However, we also found that age was significantly associated with depression after controlling 

for financial income, site, stigma, first incidence of incarceration, number of hours worked prior 

to incarceration, and number of dependents. Previous research has shown significant associations 

between substance use and depression (Feingold & Weinstein, 2020), but these studies included 

a much larger study population that was not incarcerated or made up of people who were positive 

with TB.  

After controlling for alcohol use, financial income, first incidence of incarceration, and 

years of education, there was a significant negative association between age and depression. 
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When conducting the likelihood ratio test, results showed age to not be significant, but it was 

kept in the multivariate analysis due to previous literature on the subject. A significant 

association was found between education and alcohol use, which has been found in literature, but 

a consistent association remains under debate (Bray et al., 2017). 

In multivariate analysis, we found that among those with some level of education, 

depression was associated with those who were ages 30 years and older. Those who were aged 

30 years and older experienced less depression compared to those who were younger than 30 

years old. We observed that those who drank alcohol within the population who did not have any 

years of education experienced significantly higher levels of depression compared to those who 

did not drink alcohol (Table 4). Stigma and number of dependents were variables that trended 

towards significance during this analysis.  

Many of these associations yielded very large confidence intervals. This could signify an 

instability problem where there may not have been complete separation of all participants who 

were significantly different from null values. Additionally, there was a significant percentage of 

missing values within this dataset which further decreased the number of interviews that could be 

used for different analyses. Along with missing values were many values that were 0, further 

contributing to the “complete separation” problem. 

When observing alcohol use as a dependent variable, we found that cigarette use was 

significantly associated with alcohol use, controlling for depression, age, financial income, and 

education, however the findings were not very precise with such a wide confidence interval 

(95% CI 2.54-337.68). When observing marijuana use as a dependent variable, alcohol was 

significantly associated with marijuana use, controlling for age, financial income, first time 
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incarcerated, and education level. Like the findings between alcohol and cigarettes, this finding 

was not very precise due to a large confidence interval (95% CI 1.10 - 227.84).  

Our analyses also showed a significant weak positive association between the number of 

hours worked and depression. Past studies have observed a similar relationship between 

perceived stress and depression in substance use treatment (McHugh et al., 2020).  We also 

observed a significant negative association between age and depression based on the Pearson 

correlation (Table 3).  

The ZLDSI scale held internal consistency in our study with a Cronbach alpha value of 

𝛼 = 0.77 (Table 6). When analyzing the Cronbach alpha value for the stigma scale, we found 

that our value was slightly different and did not hold as much internal validity as that in the 

literature. With the Cronbach alpha value of the stigma scale overall as 0.68 for this study, we 

found that the stigma scale may not be the best fit for this study. This was a significant difference 

from the greater than 0.8 value found in literature (Coreil et. al., 2010). We used 15 of the 22 

items (68%) from the original stigma scale used in Haitian communities (Coreil et. al., 2010). 

This could be due to omission of some stigma questions and changes in language to better fit the 

context of a prison population (Figures 8 – 10). These changes were done to better fit to our 

study population. This could have compromised the internal validity of our scale, leading to 

lower alpha values. 

 



   26 

Limitations 

This study held several limitations. It may have been a while since the time that people 

have experienced these behaviors, so self-reported measures may not be as accurate. Cross-

sectional analysis diminishes our ability of establishing temporality in this analysis. With a 

longitudinal analysis, more information could be collected on the temporality of depression and 

substance use onset while also considering other factors such as site, age, education level, 

household income, number of visitors (as a proxy for social support), and number of dependents. 

With a larger pool of participants, more significant results can be found that would better 

explain the associations among the variables. Since there were small population sizes from each 

site, we needed to study the data altogether. More data needs to look at the effect of VDOT 

versus DOT on substance use, depression, and continuity of care. Due to the research staff’s 

limited ability to reach each site, the number of surveys attained was limited. More research is 

needed to assess the accuracy of the ZLDSI scale within not only adults, but people in Haiti’s 

incarceration system. 

Researchers had intended to hold focus groups; however, it was not possible due to 

limited spacing at the sites. Oversight of the study was not as imagined in the prisons. VOT was 

implemented to remote areas of Haiti that are unattainable for healthcare workers and other 

important care workers. Consequentially, it was hard for researchers and other individuals to 

reach the Haitian prisons for routine check-ins. Additionally, there is a need for more clarity in 

terms of the way that the  surveys needed to be conducted.  
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The COVID-19 pandemic initiated more health concerns within Haiti’s prisons, which 

affected the integrity of the VOT and DOT interventions as many facilities worked to mitigate 

the spread of the novel virus. While this study was being conducted, political unrest was 

prevalent throughout Haiti. With no present-functioning Haitian legislature and increased crime 

rates in the country, the future of mental health in Haiti remains unclear. It is uncertain of 

whether prisons will remain diligent with the interventions in place for TB therapy. Additionally, 

this added to the difficulty of researchers to physically reach the facilities. 

Conclusion 
 

 

Substance use is associated with depression; however more analyses need to be 

performed to establish a stronger significance for this relationship. Education was seen as a 

significant modifier of the association between alcohol consumption and depression. The ZLDSI 

scale showed good internal validity for this study population. This research would be very 

helpful in providing basis for partnerships with organizations focused on providing mental health 

care to resource-poor areas. Additionally, more research is needed to observe the effects of 

substance use and mental health on continuity of care after a person is released from 

incarceration. 
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Next Steps/Future Research 

 
Our research sought to find if an association between substance use and depression, 

demonstrated in US populations, was also present in the Haitian prison population. In this 

setting, where a diagnosis of depression is rare, we wanted to observe whether substance use 

could be used as a proxy for depression. If that association were to be established, prison 

providers might screen persons with substance abuse more  carefully for  mental health issues, 

and channel those with a depression diagnosis into care. It would also be interesting to continue 

research on the association of substance use and mental health with adherence to treatment for 

infectious disease. Due to the limited research on tuberculosis treatment post release from 

prisons in low-income countries, an examination of how  substance use, and depression might be 

a barrier to continuity of care could be warranted. 

As it stands today, there is no one instrument for diagnosing  depression (or for any 

mental illness) that is appropriate across cultures. . With mental health illness an issue on a 

global scale, more research needs to be done on creating culturally appropriate and community-

inclusive scales such as the ZLDSI scale for Haiti. It is known that there are certain kinds of 

depression that are more common in certain age levels versus others (Depression and Older 

Adults, 2021). It would be interesting to look at clinic depression diagnosis and stratify results 

based on the outcome. It is unknown which kind of depression is being tested with the ZLDSI 

scale. Also in our analysis, we found a significant positive correlation between depression and 

the number of hours worked prior to incarceration. While we did not delve deeper into this 

relationship, future studies could look more at the relationship between number of hours worked 

and perceived stress to see if one factor could be a proxy for the other. 
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Appendix 
 

Table 4: Multivariate Analysis of the Association with Depression for Individuals with Some or No  

Education Level 

 
Variable Some Education No Education 

 P-

Value 

Odds 

Ratio 

95% CI P-

Value 

Odds 

Ratio 

95% CI 

Marijuana Use 
0.468 2.33 (0.32, 48.25) 0.995 NA NA 

Cigarette Use 0.418 1.97 (0.39, 11.44) 0.995 NA NA 

Alcohol Consumption 0.535 1.67 (0.32, 8.75) 0.006 64 (5.19, 256.09) 

Age       

 Below 30 - Ref - - Ref - 

 Above 30 0.047 0.10 (0.01, 0.71) 0.309 3 (0.38, 30.47) 

Financial income c       

 < 500 Gourdes Haitian - Ref - - Ref - 

 500 – 2499 Gourdes Haitian 0.996 0.1 (0.00 , 21.32) 0.122 0.08 (0.01, 1.45) 

 2500 – 4999 Gourdes Haitian 0.995 0.1 (0.00 , 95.25) 0.810 0.67 (0.02, 24.38) 

 >5000 Gourdes Haitian 0.995 0.1 (0.00, 17.40) 0.998 NA NA 

First time incarcerated 0.995 0.00 (0.00, 28.92) 0.998 NA NA 

Site       

 DOT sites - Ref - - Ref - 

 VOT sites 0.821 0.81 (0.10,4.61) 1.000 1.00 (0.03, 28.35) 

Stigma b       

 Less than score of 10 - Ref - - Ref - 

 Score of 10 or higher 0.535 1.67 (0.32, 8.75) 0.139 6.40 (0.69, 146.29) 

Number of Dependents       

 Less than 3 dependents - Ref - - Ref - 

 3 or more dependents 1.000 1.000 (0.19, 5.24) 0.223 4.80 (0.46, 113.38) 

Number of hours worked prior to 

incarceration       

 Less than 10 - Ref - - Ref - 

 10 or more 0.718 0.73 (0.12, 3.86) 0.997 NA NA 
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Table 5: Study Characteristics of Participants with Substance Use 

 
 Marijuana Use Cigarettes Use Alcohol Consumption 

All participants (n[%]) 11 (100) 21 (100) 28 (100) 

    

Age (mean[SD]) 27.3 (4.9) 30.4 (8.8) 30.2 (8.6) 

    

1 or more years of education 7 (63.6) 16 (76.2) 19 (67.9) 

Average years of Education 3.50 (4.1) 5.16 (4.3) 4.56 (4.3) 

    

Financial Income n[%]    

        <499 Gourdes Haitian 1(0) 0 (0) 2 (7.1) 

        500 – 2499 Gourdes Haitian 2 (18.2) 5 (23.8) 6 (21.4) 

        2500 – 4999 Gourdes Haitian 2 (18.2) 5 (23.8) 5 (17.9) 

        >5000 Gourdes Haitian 7 (63.6) 11 (52.4) 12 (42.9) 

    

Average Depression (mean[SD]) 16.2 (4.4) 17.3 (6.5) 16.1 (6) 

 Depressed (13+ score) 10 (90.9) 18 (85.7) 23 (82.1) 

    

Stigma, Total (mean[SD]) 10.5 (10.8) 11.4 (12.9) 10.2 (10.9) 

 Internal Perceptions and 

 Emotions 

1.73 (2) 1.86 (2.3) 1.57 (2.03) 

 Disclosure 3.00 (3.2) 3.33 (4) 3.43 (3.8) 

 External Perceptions 2.55 (3.3) 2.67 (3.2) 2.18 (2.9) 

 External Actions  2.73 (3.3) 2.95 (3.8) 2.64 (3.3) 

 Courtesy Stigma 0.55 (1.2) 0.62 (1.2) 0.36 (1) 

    

First time incarcerated (n[%]) 9 (81.8) 15 (71.4) 20 (71.4) 

    

Smoke Marijuana (n[%]) - 9 (42.9) 10 (35.7) 

Smoke Cigarettes (n[%]) 9 (81.8) - 19 (67.9) 

Drink Alcohol (n[%]) 10 (90.9) 19 (90.5) - 
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Table 6: Cronbach Alpha for Stigma Scale and ZLDSI Depression Scale 

 
Cronbach Alpha Value 

Instrument 

Name 

Description Interpretation Items n Literature 

alpha 

Observed 

alpha 

Response 

Range 

ZLDSI 

Depression 

Scale 

Measures 

participant’s 

level of 

depression 

A higher score 

indicates more 

mental distress 

congruent with 

depression 

 

Instrument range: 

(0-3) 

13 50 0.89* 0.77 (0-35) 

Stigma Scale 

  

  

  

  

  

Measures the 

level of 

stigma that a 

participant is 

experiencing  

A higher score 

indicates that a 

participant is 

experiencing 

higher levels of 

stigma 

 

Instrument range: 

(0-4) 

20 in 

Haitian 

Stigma 

Scale ** 

(15 were 

used for 

this 

analysis) 

50 > 0.80 ** 0.68 (0-35) 

* Rasmussen et al. (2014) 

** Coreil et al. (2010) 
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Table 7: Baseline Characteristics for Sites utilizing TB Directly Observed Therapy (DOT) and 

Video Directly Observed Therapy (VDOT)  
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Figure 1: Pearson Correlation between Stigma and ZLDSI Depression Score 

 

 
 

 

 

 

Figure 2: Pearson Correlation between Hours Worked Prior to Incarceration and ZLDSI 

Depression Score 
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Figure 3: Pearson Correlation between Years of Education and ZLDSI Depression Score 

 

 
 

 

 

Figure 4: Pearson Correlation between Age and ZLDSI Depression Score 
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Figure 5:  Pearson Correlation between Number of Dependents and ZLDSI Depression Score 
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Figure 6: English translation ZLDSI scale from Rasmussen et al. (2014) paper 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 7: Original ZLDSI scale from Partners in Health in Haitian Creole (Partners in Health 

Curriculum Toolkit, 2016) 
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Figure 8: Stigma scale used for this study - A Rendition of Stigma Study found in Coreil et al. 

(2010) paper 

 
 

Internal Perceptions and Emotions 

1. Do you think less of yourself? For example, has it reduced your pride or self-respect? 

2. Have you ever been made to feel shamed or embarrassed because you have TB? 

Disclosure 

1. If possible, would you prefer to keep people from knowing that you have TB or have been 

assigned a cell for people with TB? 

2. Have you discussed, or do you plan to discuss with your family that you have TB? 

3. Have you discussed, or do you plan to discuss with other people detained here that you have 

TB? 

4. Have you discussed, or do you plan to discuss with guards that you have TB? 

External Perceptions 

1. Do you think that other persons detained, others in prison or others in your community have 

less respect for you? 

2. Do you think that other persons detained, others in prison or others in your community have 

less respect for your family? 

3. Do you think people are likely to think you have other health problems (even if you don't)?  

4. Are you worried that people will assume you have HIV? 

External Actions 

1. Do you feel others have avoided or might avoid you? 

2. Do you think some people refuse to visit your home because of TB even after you have been 

treated? 

3. Have you been asked to stay away from work or social groups? 

4. Do you think you might decide on your own to stay away from work or social groups? 

Courtesy stigma 

1. Do you think contact with you might have any bad effects on others around you, even after you 

have been treated? 
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Figure 9: Original Full stigma scale from Coreil et al. (2010) paper 
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Figure 10: Original stigma scale from Coreil et al. (2010) paper that was formulated for their 

Haitian community 
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