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"Tuberculosis is a social disease, and presents problems that transcend the conventional medical 

approach ... its understanding demands that the impact of social and economic factors on the 

individual be considered as much as the mechanisms by which tubercle bacilli cause damage to 

the human body"  

Dubos, R. and Dubos, J.  
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Social and economic factors leading to delayed diagnosis of MDR-TB and affecting success of 

ambulatory treatment in rural Haiti: A three-part mixed methods study 

Abstract 

Living in conditions of rampant poverty and deep social inequality, patients with drug-

resistant tuberculosis (TB) in remote areas of Haiti face important barriers that delay appropriate 

treatment initiation and impact their ability to complete treatment. As Haiti aims to decentralize 

MDR-TB treatment, a good understanding of these barriers can inform an improved treatment 

approach. 

I conducted a mixed method study at two MDR-TB facilities in rural Haiti to document 

treatment response at discharge from hospital and identify factors that impact MDR-TB 

treatment initiation and continuation. We enrolled 17 MDR-TB, patients, 16 family members.  

I conducted: 

• A first qualitative interview with patients at discharge (N=17) to assess factors 

creating delay before appropriate treatment initiation.  

• A longitudinal (during first four months after discharge) quantitative data 

collection of bio-medical data from patients’ charts; scores from a newly 

developed composite measure of clinical response (0-10, 10 indicating the most 

compromised response) that uses BMI, hemoglobin, chest X-ray, side effects, 

microbiology, activities of daily life, food insecurity, and depression.  

• A second interview with the same patients and family caregivers in patients’ 

homes to identify obstacles to successful treatment response.  
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The mean monthly clinical response score was 3 (range: 1-8). Patients with worse 

response had: low BMI, low hemoglobin, compromised activities of daily life, more treatment 

side effects, depression and food insecurity. 

The qualitative analysis suggests that factors contributing to delayed treatment initiation 

are present at treatment initiation as well as at discharge and may compromise response. These 

include financial (lost wages, costly transportation) and logistical barriers to reaching highly 

centralized treatment facilities. The results highlight the socio-economic, geographical and 

structural barriers that patients with drugs-resistant TB in rural Haiti face to find and successfully 

complete lifesaving treatment. Integrating qualitative and quantitative data reveal that patients 

with poorer response also had limited social support and difficult living conditions.  

Properly implemented decentralized care could help overcome geographical barriers. 

Strong nutritional, social and financial support are essential to support appropriate treatment for 

the disease.  
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1. Introduction 

Alfred Simon1, 26 years old, lived in Vielot, a remote area in the mountains of Verretes, 

in the Artibonite region of Haiti, around 70 miles from the country’s capital, Port-au-Prince. As a 

peasant farmer in remote Haiti, his living conditions were defined by deep social inequalities 

with little or no access to education, electricity or safe drinking water. In February 2012, a 

physician at the Dumarsais Estime Health Center—the closest health center in town, which was 

still miles away from where he lived in the mountains—diagnosed Alfred with tuberculosis (TB) 

and started him on standard TB treatment. Based on the physician’s notes, Alfred’s general 

presentation gives us a sense of how long it might have taken him to find the medical care he 

needed: Alfred weighed 90 pounds, looked emaciated, and complained of several months of 

intense coughing with blood in his sputum and chest pain. The physician started TB treatment for 

Alfred the same day, providing him with a one-month supply of drugs, and scheduled follow-up 

visits to include examination of his sputum by smear microscopy.  

Although Alfred’s physical condition never seemed to improve, his two-month sputum 

smear result was negative for Mycobacterium tuberculosis, the causative agent for TB. At month 

five, however, the smear was positive. The physician decided then to send him to Bon Sauveur 

Hospital in Cange, a hospital founded by Partners In Health where I worked as a TB program 

manager, to rule out a resistance to the TB drugs he was receiving. 

In July 2012, we performed a Gene Xpert test—a rapid, molecular test for resistance to 

rifampin, one of the two potent drugs in the TB treatment. The positive result indicated resistant 

tuberculosis. Therefore, we started Alfred on empiric multidrug-resistant tuberculosis (MDR-

TB) treatment while awaiting a full panel of drug susceptibility testing (DST). After 4 weeks, 

                                                           
1 Name changed to protect patient privacy. 
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this test revealed that the bacteria causing his disease were resistant to all the drugs he had been 

taking for drug-sensitive TB. He was still emaciated and pale and his chest x-ray showed 

extensive lung damage. Although the treatment was very difficult for him at the beginning due to 

multiple side effects, such as vomiting and hearing loss, his condition gradually improved; he 

experienced fewer side effects and gained weight. Alfred responded well to treatment, was 

discharged from the hospital after eight months, and was scheduled for monthly follow-up visits.  

But one month passed and he did not arrive at Bon Sauveur Hospital. While we were 

coordinating plans for a home visit, we learned from his local health center that Alfred had died 

after being admitted for weight loss and respiratory distress. We also learned from his family that 

he had started to lose weight and become short of breath after being sent home. What happened 

during the first weeks he got home? What interfered with his treatment at home and caused him 

to die? These were some of many questions that unfortunately remained unanswered. 

Alfred was likely one of the countless victims of social and economic structures that 

constrained his agency to seek and find timely appropriate treatment and further interfered with 

his ability to continue with the treatment. Therefore, with this thesis I have set out to try to 

identify those social barriers and identify possible solutions. Several important lessons can be 

drawn from Alfred’s experience. First, his living conditions driven by poverty and limited access 

to public services particularly health care made it very challenging for him to find timely medical 

care. Second, limited access to Gene Xpert, a test that could have helped diagnose and inform 

appropriate treatment earlier, contributed to Alfred’s untimely death. He almost certainly had 

DR-TB when his TB was first diagnosed. Gene Xpert was, however, reserved for use only in 

limited circumstances such as for patients receiving regular TB treatment who have persistent 

positive smears, or people living with HIV, or those with close MDR-TB contacts. Although 
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country policy changed last December to use Xpert at first diagnosis of TB, the test is not yet 

widely available. Alfred, like many other patients first presenting with TB symptoms, did not 

benefit from this test and was likely erroneously treated for drug-susceptible TB which may have 

amplified resistance; the delay—before effective treatment—likely led to further deterioration of 

his clinical condition. This situation often leads to loss of valuable time before appropriate 

MDR-TB treatment initiation with consequences for the patient and the community. 

Second, Alfred died tragically, after an encouraging period of improvement during his 

hospitalization. Upon return to his home—the same environment, under the same social forces 

that had impacted his ability to receive treatment initially—that clinical progress was reversed 

and culminated in the tragic death of a young man. Perhaps this senseless death [1] could have 

been prevented if the conditions Alfred faced had been better; or if his care team had countered 

the factors that contributed to his death during the transition process from hospital to home. 

Alfred’s death raised many questions: what happened during those first weeks after he returned 

home? What compromised his treatment and caused him to die? Were these the same factors that 

contributed to initial delayed diagnosis and treatment? Was his death the consequence of his 

delayed diagnosis and treatment? 

 

Tuberculosis in Haiti 

Haiti’s tuberculosis problem predated its birth as a nation in 1804. Although it is not clear 

how and when exactly tuberculosis was first introduced in the Caribbean—the Spanish 

colonizers may have introduced the disease among other diseases such as small pox, typhoid in 

their first contact with the region [2]—archeologic work reveals the toll of TB on slaves in the 

French colonies in the 17th to 19th centuries [3]. In fact, 10% of human remains analyzed from 
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the former French colony of Guadeloupe present evidence of bone tuberculosis [3]. In the former 

and most treasured French colony of Saint Domingue (now Haiti), despite being the engine of 

the colony’s immense wealth [4, 5, 6], the slaves (ancestors of most Haitians today) had access 

to rudimentary medical services, if any, [7, 8, 9] and had no means to support basic hygiene. The 

French masters, with their harsh exploitative plantation system, focused only on producing 

wealth and completely neglected basic care for the slaves [7,10] For instance, in the “code 

noir”—a French royal decree regulating several aspects of slavery—there was nothing relating to 

slaves living conditions [10,11]. The resulting conditions–probably very crowded settings with 

limited to no ventilation and lack of sanitation—likely served as an effective medium for the 

spread of infectious diseases, including TB. In fact, by the beginning of the 18th century, the 

disease was certainly very common [13]; it was, along with dysentery, one of the most common 

causes of morbidity [14] and mortality [15] reported among the slaves. It is also worth noting 

that the mortality rate among the slaves was high: 5 to 10 % of the slave population died from 

overwork and diseases each year [4, 16].  

In 1804, the slaves successfully put an end to this oppressive system, claimed their 

freedom, and founded a free nation for themselves and generations to come, with promises of 

prosperity for all. After ending subjugation, hopes were high for improved social conditions, for 

instance: access to education, addressing public health concerns among them TB. Unfortunately, 

I believe not much was done in that regard; social services including healthcare appear not to 

have been prioritized as the leaders building the young nation faced many challenges, including 

hostilities and embargo by the world powers that wouldn’t recognize them as free. And, only the 

shells of military hospitals in Port-au-Prince and Cap Haitian (formerly Cap-Français) survived 

the war for independence. Services were compromised by lack of training and equipment 
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available to providers [10]. And, facing constant threat of foreign invasion and new subjugation, 

Haiti’s founders prioritized massive military expenses over investment in social services [4] 

including healthcare.  

Consequently, at the beginning of the 20th century, the military hospital in Port-au-Prince 

was the only public hospital in the country and no hospital existed outside the capital at that time. 

As Ary Bordes has reported, there were only “hospices” in some cities that were “institutions de 

bienfaisance” that did not provide health care and temporary housing for people who were poor, 

destitute, elderly, and disabled [12]. This lack of public hospitals may have been rooted in the 

fact that the ruling class could pay for private health care delivered in their homes; providing 

health care or public health measures for the majority poor was not a priority [12]. Furthermore, 

while the clear majority of the population lived in rural areas (estimated at 95% in the early 

1900s), there were very few health professionals to provide medical care to the population in 

rural areas who faced significant public health challenges particularly infectious diseases. The 

alternative sought for their health needs was non-biomedical, herbal and folk healings [12]. 

During the US occupation from 1915 to 1934, the country saw the construction of several 

poorly equipped hospitals in Port-au-Prince, though they primarily served the US Marine Corps. 

[12] These practices by the invading force served to reinforce the centralization of services in 

Port-au-Prince to the total exclusion of the majority poor living in remotes areas [4]. 

Nonetheless, it is embarrassing to note that it was these invaders who started to provide limited 

access to healthcare to the majority poor by transforming the hospices into hospitals, and by 

restructuring and increasing services in the general hospital of Port-au-Prince. Nevertheless, 

addressing TB for the general population was not a priority then, or even many decades 

thereafter. Even with the 1924 Rockefeller Survey that found TB as the main cause of morbidity 
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among Haitians, with an attack rate between 110 and 430/100,000 [12] and the Choisser report 

that found, in a sample of 700 autopsy analysis at the General Hospital in Port-au-Prince, that TB 

was the most important cause of hospital mortality [18], the Haitian and American officials—the 

latter were really in charge—put no national strategy in place to address this scourge [12]. In 

fact, a sanatorium established in 1917 provided care only to US marines [12]. While often 

underreported or misdiagnosed, TB continued to ravage the rural population, remaining the 

primary reported cause of death of Haitians during US occupation and for years after [19]. Poor 

Haitians living in rural areas bore the heavy weight of the disease; the centralization of resources 

in Port-au-Prince and lack of investment in rural areas contribute to their “immiseration” [4] 

making them vulnerable to diseases on the one hand and lack of health care services on their 

other. Rural Haitians lived in an environment constantly assaulted by exposure to M. 

tuberculosis without any system of diagnosis or care for TB. This picture shows us how 

“external forces” [19,20] can shape vulnerability to a disease (in our case TB) and accessibility 

to effective treatment and as we will see, this is no different in the global context [20-21]. 

 

Tuberculosis in the world 

In the 19th century, evidence of transmissibility of M. tuberculosis and its identification as 

the causative pathogen for TB were major breakthroughs that improved our understanding of the 

disease and its pathogenesis [22, 23, 24]. This revolutionary period was further extended by 

discovery of compounds used to develop agents active against TB—streptomycin in 1944 

[24,25,26], isoniazid in 1952, and rifampin in 1957 [27]—which brought effective treatment to 

this plague. However, evidence of decline of TB rates in Europe in the 19th century—long before 

the antibiotic era—led many to believe that addressing social and economic disparities was key 
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in addressing the disease itself [28, 29, 30, 31, 32]. Nonetheless, the introduction of anti-TB 

drugs brought optimism in the fight against TB as effective therapy saved hundreds of thousands 

of lives with substantial drop of TB mortality rate by more than 90% in the developed world 

from mid to late 20th century [33]. Such optimism led many to believe that TB was vanquished 

and soon would be history [34]. The Washington Post stated: “the invention of antibiotics 

quickly tamed the epidemic and most Americans put it out of mind” [35]. 

Unfortunately, this optimism didn’t result in universal success. As TB rates steadily 

declined in in the developed world, TB rates remain high or unchanged in low- and middle-

income countries [36]. Even in 2015, 95% of the world’s TB deaths occurred in low- and 

middle-income countries [36]. Inequality is visible throughout the world: even with a general 

decrease in rates of TB in wealthy countries, there was an increase in certain groups, minorities, 

and other people who live in poverty. For instance, in the US, with the continuous decline of TB 

case rates between 1985-1987, there was an increase in case rate of 6.8% for blacks and 12.7 for 

Hispanics, with these proportions even higher among the young [21]. What could explain this 

variability of the disease rates we observed among countries or among populations? 

More than 50 years after the introduction of effective anti-TB treatment, TB remains a 

significant public health problem for developing countries and poor communities in wealthy 

countries. Two to three billion people are estimated to be infected with M. tuberculosis; 10.4 

million new TB cases and 1.4 million deaths occurred in 2015 [36]. HIV co-infection and the 

emergence of resistant TB strains make matters even worse [21]. From inner cities in the US to 

remote villages of Haiti, economic considerations often shape TB control strategies; broader 

forces determine who gets access to effective therapy [21]. Let’s take one example: As TB 
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disproportionally affects the poor [37,38,39], Structural Adjustment Programs2 (SAPs) forced 

many developing countries to limit their investment in social services including health care 

[40,41, 42] which caused devastating impacts to the health of poor people [40,43,44]. Under the 

SAPs policies, with health care seen as a commodity, not a right, introduction of fees for health 

services [45], led to an increase in out-of-pocket expenses. This undoubtedly deepened 

vulnerability of families (already affected by economic policies of SAPs) [45] and constituted a 

barrier to accessing health care [40, 46, 47]. In fact, one study specifically revealed the deterrent 

effect of user fees on TB treatment in Africa [48].  

These economic considerations limited both access to and availability of treatment 

(production of new drugs). In fact, as TB continues to spread in developing countries, more than 

50 years transpired between the development of rifampin and the next new class of anti-TB 

drugs [49]. The lack of interest in production of new drugs or technology to address the disease 

lies in the perception that developing treatment for TB is not “profitable” [50, 51]; it 

predominantly affects the poorest people living in the poorest regions [37, 38, 39]. Most 

developing countries rely on international funding to boost resources for TB control [36]. 

International donors provided 87% of funding in low-income countries (almost 100% in Haiti 

[51]) 60% in lower middle-income countries in 2016 [36]. Although there are encouraging signs 

as more funding is available, international TB funding (0.7 billion in 2014) still falls short 

relative to other infectious disease funding like malaria (1.7 billion) or HIV (5.4 billion) [36]; 

and the gap in TB funding is often significant where the disease burden is high [36]. 

                                                           
2 The structural Adjustment Programs (SAPs) were a series of economic policies imposed by the International 

Monetary Fund and the World Bank on developing countries debtors, in response to the debt crisis of late 1970s 
and mid-1980s, to ensure payment of interest on loans. Among those policies was a decrease in government 
spending, which meant deep cut in social services like health care, education.  
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The fight against TB in Haiti 

Dr. Louis Roy launched the first major campaign against TB in Haiti through the creation 

of the anti-TB league in 1942. It is also worth noting that this followed the death of the 

granddaughter of President Lescot in the preceding year [19]. This campaign gained momentum 

and expanded to the countryside, seemingly with the initial interest of different sectors of the 

Haitian society. It led to the construction and opening of the first “public” sanatorium in 1945. 

This was followed by other sanatoria in the countryside for instance, in Port de Paix in 1953 and 

Cayes 1955 [19]. However, the movement faltered in subsequent years due to lack of financial 

support and engagement by the government [19]. Consequently, the disease seems to have been 

sustained, even worsened particularly with the emergence of HIV by the 1980s. A community-

based screening conducted from 1990 to 1992 in the country’s largest slum reported a TB 

prevalence of more 2300 per 100.000 population with 15.4 % of HIV prevalence [53]. In 1982, 

the Ministry of Health (MOH) declared TB a priority and aimed at better coordination and more 

resources for TB, which led in 1990 to National Project of Fight against TB (NPF-TB). The 

NPF-TB implemented the DOTS3 strategy, which included supervision of the patient while 

taking his/her medicines. Unfortunately, over the years, social unrest, financial scarcity, and 

continued impoverishment of the population often made it difficult for the NPF-TB to achieve its 

goals [19]. 

Haiti today still has the highest burden of TB disease in the hemisphere, with a TB 

incidence of 194/100000 in 2015 [51, 36]. Despite progress made with the DOTS strategy and a 

continuous fall in TB cases, TB remains a huge challenge for Haiti, with only 79% of estimated 

                                                           
3 Originally an acronym for directly observed therapy, short-course, the DOTS strategy was later branded as a 
strategy comprising 5 pillars, including the observation of therapy. 



 

 
10 

new cases placed on treatment in 2015. [51] Funding remains insufficient: Of the USD12 million 

in planned financing for the TB program, 60% went unfunded in 2014 [52]. The lack of financial 

engagement from the Haitian government is even more concerning: the 2015 national TB 

Program financing came totally from external donors [52]. Considering the growing threat of 

DR-TB and the structural barriers patients faced in the care-seeking process, it seems that more 

serious challenges lie ahead.  

 

The multidrug-resistant tuberculosis challenge 

MDR-TB or rifampin-resistant TB occurred in approximately 580,000 patients with 

reported TB in 2016 [36-4]. In Haiti, MDR-TB is estimated to occur 3% of new cases and 12% 

among patients previously treated for TB [54]. This compares to global estimates of MDR in 

3.9% of new cases and in 21% of previously treated TB patients in 2015 [36-54]. Most MDR-TB 

is never notified to the WHO: only 132,000 cases, approximately 30% of the estimated burden of 

MDR-TB among reported TB cases, were notified to the WHO in 2015 [54].  

An even smaller proportion of people receive appropriate treatment: 125,000 in 2015, 

which represents only 22% of the total new patients with the disease [54]. Only half of the 

patients whose outcomes were reported in 2013 were successfully treated [54]. Although 

undiagnosed and untreated DR-TB cases are very dangerous for the community—as one MDR-

TB patient may infect between 10 and 20 persons per year [55]—and the CDC recognizes that 

aggressive identification of suspected cases and prompt treatment initiation would properly 

address the MDR-TB threat [56], treatment is often considered too expensive and not cost-

effective in resource–poor settings [21].  
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Treatment for MDR-TB is lengthier (still 20 months or more in many countries, including 

Haiti) and more difficult for patients to tolerate than treatment for drug-susceptible TB due to 

frequent and significant drug toxicities. To manage the side effects and ensure proper daily 

administration of injections in the first treatment phase, many countries including Haiti have 

adopted an in-patient or hospital-based model of care [57] in which providers hospitalize patients 

for a certain amount of time, then discharge patients to ambulatory treatment with regular (often 

monthly) follow-up visits. In Haiti, the treatment consists of six to eight months of 

hospitalization, followed by 12 to 14 months of ambulatory treatment with monthly follow-up 

visits. The treatment is highly centralized in Haiti, with only three treatment locations run by two 

NGOs for the whole country. They are in Port-au-Prince and in the Centre (Cange and Hinche), 

requiring long journeys from much of the country to access these facilities (see Figures 1).  
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Figure 1: Map of Haiti displaying the location of the drugs-resistant TB (DR-TB) treatment facilities (blue pin) of the country. © 

Jude Beauchamp 

 

 

Furthermore, the number of patients treated under this model is limited by bed capacity; 

this results in treatment waiting lists, which aggravate the delay and permit continued 

transmission in communities. An alternative to the centralized, hospital-based care is the 

community-based model in which MDR-TB treatment, from the time it is initiated, is ambulatory 

and delivered in patients’ homes or in local clinics [57]. This approach has been shown to be 

more cost-effective than a hospital-based model [57, 58]. It brings care providers closer to 

patients’ homes and families [57] and helps reduce disease transmission in the community 

through rapid introduction of appropriate treatment [58].  

Haiti is currently planning to transition to a “partially” community-based care MDR-TB 

treatment approach, which maintains the hospitalization model, in other word patients will still 
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have to travel to one of the three MDR-TB facilities for the initial phase of the treatment. The 

only difference will be, instead of coming every month to the same MDR-TB facilities, providers 

at those facilities will instead refer patients back to the local TB treatment facility for the 

ambulatory phase. This approach has yet to be fully implemented, as it will require a strong 

community network with resources such as trained staff and equipped lab. Nonetheless, this 

would be a first and very encouraging step to fully community-based care. The present reality is 

the hospital-based approach, with centralized treatment. Like Alfred, many TB/MDR-TB 

patients in rural Haiti face important social barriers that affect their ability to seek, receive, stay 

in, and benefit from care.  

It is therefore important to explore and understand the social forces that are at play and 

are impacting the patients’ ability to find and continue with their treatment. Evidence gathered 

through this line of inquiry may further inform the development of a program of fully 

ambulatory treatment. Effective ambulatory treatment from the start and after hospital discharge 

will benefit from comprehensive accompaniment framed to address the local hurdles faced by 

patients while seeking and receiving care. Zanmi Lasante, Partners In Health in Haiti, has piloted 

a form of this partially ambulatory approach by discharging MDR-TB patients after 8 months of 

hospitalization and having them return to the hospital for monthly follow-up visits. Specifically, 

the present project will explore among a group of these patients: 1) Whether and how factors 

present among patients who experienced delay at the treatment initiation may still be present at 

the time of transition from hospital to ambulatory care and 2) What are patients’ experiences 

returning home after hospital discharge. 

2. Data and Methods  
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To better understand the persistence of biosocial factors that could affect treatment 

response during the vulnerable period of transition from inpatient to outpatient MDR-TB care in 

the context of this centralized treatment program in Haiti, we conducted a mixed-method 

prospective study, [58] at the two Zanmi Lasante/Partners In Health MDR-TB facilities: Bon 

Sauveur Hospital in Cange and Sainte Therese Hospital in Hinche. We aimed to identify barriers 

and enablers that form patient experience seeking and completing the treatment (through 

interviews), and to unpack how those factors impact their health (through chart review and 

interviews) while they transition from hospitalization to ambulatory treatment.  

We enrolled all eligible, adult (≥18 years old) patients with culture- and DST-confirmed 

MDR-TB who started MDR-TB treatment at those study sites between October 2015 and March 

2016. Patients with a history of cognitive limitations that could impair their abilities to provide 

informed consent or participate in the interviews were excluded.  

The study also gathered information from family member caregivers to inquire about 

their experiences providing care to MDR-TB patients and offering observations on barriers 

patients faced and enablers that allowed patients to overcome challenges.  

2.1 Overall approach: mixed methods 

By using a mixed method design I wanted to learn from patients’ experience the 

challenges they faced to initiate and continue with appropriate treatment. The qualitative phase 

helped to identify barriers to treatment initiation. The quantitative phase helped to capture 

changes occurring in patients’ clinical evolution from hospitalization to ambulatory care. The 

second qualitative phase helped understand what could explain the clinical worsening we saw 

happening.  

Ethics statement 
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Both the Institutional Review Board (IRB) of the Harvard Faculty of Medicine and the 

Zanmi Lasante Ethics Committee reviewed and approved this study. All participants were 

verbally consented. 

2.2 Quantitative measures 

Routinely collected clinical data (side effects, microbiology results, weight, height, 

adverse events, hemoglobin, hematocrit, chest X-ray) from each of the first four months of 

ambulatory treatment (transition period) were recorded in MS Excel (v2016). Investigators also 

performed brief, validated surveys to capture signs of depression, patients’ ability to perform 

activities of daily living, degree of food insecurity, and availability of existing support system. 

We collapsed the information collected in six indicators—clinical, treatment side effects, 

depression, overall condition, food insecurity, and microbiology—with a score assigned to each 

indicator. Description of indicators and their scoring are detailed in table 1.  

2.3  Qualitative assessment 

I conducted two in-depth interviews with each patient participant to learn from their 

experience a) challenges they faced while seeking the appropriate care they needed and, b) how 

those factors impacted treatment initiation and continuation after hospital discharge. 

The TB program manager contacted prospective patients and presented to them 

information about the study and asked whether they would be willing to participate. With their 

permission, the TB program manager introduced prospective patients to the local investigator. 

With the patients’ permission, we contacted the caregivers to inform them about the study and 

asked if they would be willing to participate. For all categories of participants (patients and 

family members), the local investigator described the study, consented participants, and 

scheduled study visits. 
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The first interview, of planned 60-90-minute duration with patients on MDR-TB 

treatment, occurred in the hospital as the intensive in-patient treatment was being completed. We 

used an interview guide with open-ended questions focused on patients’ experience during the 

care-seeking process before treatment initiation. We inquired about how long patients sought 

care, which treatments they tried, their TB history, and about barriers they faced while seeking 

appropriate MDR-TB care.  

During the first four months of ambulatory treatment, the transition period, I conducted a 

second in-person interview that lasted 40 minutes to an hour in the patients’ homes to explore 

barriers and facilitators to treatment continuation. I used a separate interview guide composed of 

open-ended questions which this time focused on the patients’ experience with the ambulatory 

treatment, challenges and factors that supported attendance at follow-up visits at the inpatient 

treatment facility. I also observed the home environment and took field notes to complement the 

data collected through interviews and from clinical charts and to provide a fuller picture of the 

context in which the clinical evolution during the ambulatory period was recorded.  

I conducted all interviews (n=50) from June 2016 to December 2016 and did so in 

participant’s chosen language; each participant chose Haitian Creole. All interviews were 

recorded with the participants’ consent. I, the local investigator, am Haitian and speak Creole as 

my native language; therefore, I completed all transcriptions and translations. However, to 

maintain the integrity and maximize the validity of the data, the sub-investigators reviewed a 

subset of the de-identified audio transcription and translation. 

Protection of privacy 

To protect participant privacy, the first interview took place in a closed and private room 

in Bon Sauveur Cange and Sainte Therese facilities, both MDR-TB facilities run by Zanmi 
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Lasante. The quantitative data collection (during the ambulatory period) took place at the MDR-

TB facilities in a private and closed room, outside of normal consultation hours, with only the 

investigator in the room. The qualitative interview during the ambulatory period (the second 

interview) took place at the patient’ home, at the best time chosen by the patient. The qualitative 

interview with the caregivers took place at their chosen location and time. 

2.4  Data analysis 

Quantitative analysis 

Using the clinical response scoring system described in table 1, I summed each patient’s 

score for each month. I then identified patients whose response scores were in the top 25% of 

scores for at least 3 months. I considered these patients to have the most compromised response 

during transition from hospitalization and ambulatory care. For these patients, I explored the 

qualitative data to inform how their circumstances at transition reflect those prior to diagnosis 

and the possibilities for intervention to improve prospects for treatment response in at-risk 

patients. I used Stata version 14.2 for the analysis. 

Table 1: Components of clinical response score 

Indicator Scoring 

Clinical  

• BMI (normal range 18.50-24.99) 

• Chest X-ray (presence of new lesions or any 

worsening of previous one) 

• Hemoglobin (normal range; > = 13 in male and > 

=12 in female)  

Clinical indicator comprises BMI, chest X-ray, 

hemoglobin. 

If 0 sub-indictor is abnormal, then the score for the 

indicator (clinical) is 0. 

If 1 sub-indicator is abnormal then the score for the 

indicator (clinical) is 1. 

If > 1 sub-indicators are abnormal then the score for the 

indicator (clinical) is 2. 
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Treatment side effects If no side effect is reported, then the side effect score is 0. 

If 1 treatment side effect is reported then the side effect 

score is 1. 

If more than 1 treatment side effects are reported then the 

score is 2. 

Depression Using the validated Zanmi Lasante Depression Symptoms 

Inventory (ZLDSI) to screen for depression:  

a ZLDSI score of ≥13 the score of the indicator 

(depression) is 1. 

If the ZLDSI score is < l3, the score of the indicator 

(depression) is 0. 

Overall condition We use the Eastern Cooperative Oncology Group (ECOG) 

performance status at 12 to 16 weeks.  

The cut-off point is 1 at discharge. 

If the ECOG score stays the same or decreases, the 

indicator score is 0. 

If the ECOG increases, that might be a sign of worsening, 

then the indicator score is 1. 

Food insecurity We use the validated household hunger scale survey. 

Food secure = 0  

Food insecure = 1 

Microbiology 

• Culture of sputum exam 

• Drug susceptibility testing 

Microbiology indicator comprises culture, DST. 

If there is a negative culture the score is 0. 

If there is a positive culture but no resistance amplification 

the score is 2. 

If there is resistance amplification the score is 3.  

 

Quantitative analysis 
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Qualitative data analysis relied on inductive content analysis, which produced a set of key 

thematic concepts. To reduce the data, I open coded a subset of the dataset; the results were 

formulated into a codebook. I piloted the codebook, and I used the revised codebook to direct 

code the entire dataset. Coded data were then examined for repeated content and particularly 

salient themes, and provided the basis for constructing initial descriptive categories which 

consisted of a label, definition and key illustrations [60]. I linked initial categories together into a 

set of seven final conceptual categories representing patient experiences with TB treatment and 

care 

Integration of quantitative and qualitative results 

After the independent analysis of the quantitative and qualitative data, the researcher 

assessed to what extent the patients’ experience during the transitioning period explains the score 

obtained in the quantitative assessment. 

Dissemination of results 

 At the end of the analysis, I will reach out to some key informants, the research assistant 

who agree in advance, to share the results of this analysis and have their feedback. 



  

 

                                                                                                                  

 

   

 

 

Qualitative Part 1 

Data collection 

• Interviews at discharge 

• Semi-structured 

• Participants, N=17 patients 

• To describe barriers to treatment 

initiation 
 

Quantitative Part  

Data collection  

• Prospective Data collection from 

patient charts and surveys over four 

months 

• Data to be collected (clinical, 

treatment sides-effects, depression, 

overall condition, food insecurity, 

microbiology) 

Data analysis 

• Scoring system 

• Calculate top 25% (25 % highest 

scores for 3 months or more) 

 

Qualitative Part 2 

Data collection 

• Follow up Interviews 

• Semi-structured 

• Participants,  

N=17 patients 

N=16 family members 

• To describe barriers to treatment 

continuation (ambulatory care) 

 

Data analysis (Part 1 and Part 2) 

• Describe barriers identified at discharge and 

follow up interviews 

o Iterative and inductive process 

o Coding, segmenting 

o Categories construction 

• Interpretation 

o Comparing/adding qualitative results 

o Are barriers at treatment initiation the 

same during treatment continuation? 
 

 

                                        

 

                                                   

What in the qualitative interviews could explain 

patients impaired transition to ambulatory care? 

 

 

 What from the qualitative interviews could 

explain changes in clinical scores during 

transitions? 

 Are there any 

additional barriers 

experienced by the 

top 25%? 

Merging/Combining the results (quantitative and qualitative) Figure 2: Study design diagram 



3. Results 

3.1. Quantitative findings 

Between June and October 2016, 17 patients began MDR-TB treatment at one of the two 

Zanmi Lasante/Partners In Health DR-TB treatment centers. All the patients enrolled for MDR-

TB treatment during the study period agreed to participate in the study. Of these, 13 (76.4%) 

were receiving treatment at Bon Sauveur Hospital in Cange and 4 (23.5%) at Sainte Therese 

Hospital in Hinche. Roughly half were female, 9 (52.9.0%), high school educated 9 (52.9.0%), 

living with their parents 9 (52.9.0%). Most (13[76.5%]) were less than 30 years old with a mean 

age of 28 (range: 18 to 52) years. More than half, 10 (58.8%), lived more than 150 miles from 

the DR-TB treatment center where they received treatment (table 2). Almost half of the patients, 

8 (47.0%), were working as street vendors at time of TB diagnosis. Two (11.7%) patients 

reported being employed at the time of TB diagnosis; two (11.7%) others reported having no 

earning activities at time of TB diagnosis. Five (30.0%) mentioned school as their only 

occupation. 

Although we did not ask patients to specify the exact delay from when TB symptoms 

started to initiation of appropriate treatment, from the qualitative interviews, we estimate the 

range was six months to two years. All patients reported prior treatment for regular TB; one 

(5.8%) reported more than one prior TB treatment.  
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Table 2: Socio-demographic characteristics of the study population 

Age 

18-30 

30-50 

50-60 

 

13 (76.5%) 

3 (17.6%) 

1 (5.8%) 

Sex 

Female                              

Male                         

 

9 (52.9%) 

8 (47.0%) 

Education level 

Secondary or higher                                         

Primary                

No school             

 

11 (64.7%) 

4 (23.5%) 

2 (11.7%) 

Marital status 

Single independent 

Single living with parents 

Married or living with partner 

 

1 (5.8%) 

9 (52.9%) 

7 (41.1%) 

Distance from home to MDR-TB clinic 

< 150 miles 

≥150 miles  

 

2 (41.1%) 

10 (58.8%) 

Economic activity 

Employed                      

Unemployed                  

Self-employed (street vendor)                

 

2 (11.7%) 

2 (11.7%) 

8 (47.0%) 
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In school               5 (29.4%) 

 

Table 3: Length of delay to appropriate treatment and history of prior TB treatment 

Length of time from TB symptoms to appropriate treatment 

<1year 

≥1year 

 

11 (64.7%) 

6 (35.9%) 

Prior TB treatment 

No prior TB treatment 

1 treatment                            

More than 1 treatment         

 

0(0.0%) 

16 (94.1%) 

1 (5.8%) 
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Figure 3: Map of Haiti displaying distance from patients’ home to the DR-TB treatment facilities. In red patients to Cange (also 

in red), in blue, patients who went to Hinche (also in blue). © Jude Beauchamp 

 

 

Quantitative results during transition  

The mean monthly clinical response score was 3, with a minimum score of 1 and a 

maximum of 8; higher scores indicate more signs of compromised treatment response. Scores 

were relatively stable over the four-month transition period (table 4). Four patients consistently 

had scores in the top 25% for three or four months. No other patient had any monthly score in the 

top 25%. The signs and symptoms most commonly present among patients with higher scores 

included low body mass index (BMI), low hemoglobin (HB), limited activity of daily living 

(ADL) capacities, more treatment sides effects (SE), and positive depression screening (ZLDSI). 
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Patients in the top 25% group also reported more food insecurity and a less reliable social 

support system. Among patients whose scores were never in the top 25%, food insecurity and SE 

also occurred frequently.





Table 4: Indicators score of all patients after discharge 

 Month 1 Month 2 Month 3 Month 4 

 Mean Range Mean Range Mean Range Mean Range 

Body Mass Index  19.5 16.0, 29.0 19.7 16.1, 30.4 19.6 15.6, 30.6 19.4 16.0, 30.1 

Hemoglobin  12.8 10.8, 15.4 12.5 10.9, 15 12.9 10.7, 15.9 11.8 10.6, 13.3 

Treatment side effects  1.5 0, 3 1.1 0, 2 1.1 0, 3 1.1 0, 2 

Depression 11.2 9, 16 11.7 9, 16 11.4 9, 16 11.1 9, 16 

Activity of daily living  0.7 0, 2 0.7 0, 2 0.7 0, 2 0.5 0, 1 

Food insecurity  0.5 0, 1 0.7 0, 1 0.6 0, 1 0.6 0, 1 

Culture negativity 

(number, percent)   

 

9 52.9+ 10 58.8%++ 11 64.7%+++ 8 47.5%++++ 

Chest X-ray normal 

(number, percent) 

 

12 70.5% 9 52.9 % 4 23.5% 5 29.4% 

Normal Range:   body mass index: >18,5; hemoglobin: >12 in female and > 13 in male; Depression: <13; activities of daily live:0, 

the higher the number the more restricted the activity; Food insecurity: 0 = little to no hunger in the household, 1 = moderate to 
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severe hunger in the household. +culture results were missing for 8 (47.0%) patients in month 1, ++for seven (41.1%) in month 2, 

+++for three (17.6%) in month 3, ++++for seven in month 4 (41.1%). +Chest X-ray results were missing for ten (58.8%) patients in 

month1, ++for nine (52.4%) in month2, +++for seven (76.47%) in month 3, ++++for 11 (64.7%) in month 4  

 

Table 5: Indicators scores of patients with compromised transition to ambulatory care. 

 Month 1 Month 2 Month 3 Month 4 

 Mean Range Mean Range Mean Range Mean Range 

Body Mass Index  17.9 16.0, 21.3 18.6 16.4, 22.0 18.4 15.6, 21.4 17.6 16.0, 20.3 

Hemoglobin  12.6 11.6, 14.1 12.1 11.4, 12.8 12.1 11.0, 12.9 11.2 10.6, 12.0 

Treatment side effects  2.2 2, 3 1.7 1, 2 1.7 1, 3 1.5 1, 2 

Depression 13.5 10, 16 14.0 9, 16 13.2 11, 16 13.2 11, 16 

Activity of daily living  1.2 1, 2 1.0 0, 2 1.2 1, 2 1 1, 1 

Food insecurity  1.0 1, 1 1.0 1, 1 1.0 1, 1 1 1, 1 

Culture negativity 

(number, percent)   

 

3 75.0%++ 3 75.0%++ 4 100.0%+++ 2 50.0%++++ 
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Chest X-ray normal 

(number, percent) 

 

1 25.0% 3 75.0% 3 75.0% 0 0.0% 

 Normal Range:   body mass index: >18,5; hemoglobin: >12 in female and > 13 in male; Depression: <13; activities of daily live:0, 

the higher the number the more restricted the activity; Food insecurity: 0 = little to no hunger in the household, 1 = moderate to 

severe hunger in the household. +culture results were missing for one (25.0%) patients in month 1, ++for one (25.0%) in month 2, 

+++for zero (0.0%) in month 3, ++++for one in month 4 (25.0%). Chest X-ray results were missing for three (75.0%) patients in 

month1, ++for one (25.0%) in month2, +++for two (50.0%) in month 3, ++++for three (75.0%) in month4              
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Table 6: Treatment response score after discharge 

 

 

Month 1 Month 2 Month 3 Month 4 

 

 

Score for all patients 

Mean Range Mean Range Mean Range Mean Range 

3.7 1, 8 3.7 1, 7 3.3 1, 7 3.5 1, 7 

ore with compromised 

response 

6.2 5, 8 5.5 5, 7 5.2 4, 7 5.5 5, 7 



3.2.  Qualitative findings 

From June 2016 to January 2017, I conducted two interviews with each patient, one 

interview at hospital discharge, and a second interview during the ambulatory phase in the 

patients’ home. I also interviewed, with the patients’ permission, their family member 

caregivers (one per patient). All 17 patients (pseudonyms and characteristic provided in table 7) 

agreed to be interviewed; 16 (94.1%) gave permission to request interviews from family 

member caregivers. All the family member caregivers recruited agreed to participate as well. 

The providers in Bon Sauveur Hospital in Cange could not participate because they served as 

sub-investigators. Both (2) providers in Sainte Therese Hospital in Hinche agreed to participate. 

Table 7: Pseudonyms and characteristics of patients 

Pseudonyms Age Sex Marital Status Occupation 

Jean 33 M Unmarried living with partner Street vendor, wheelbarrowman1 

Yvon 23 M Single living with parents High school and vocational student, 

DJ, field worker at a local NGO 

Marie 29 F Married Ambulant street vendor 

Claude 25 M Single living with parents College student 

Joseph 25 M Single living with parents Vocational student 

Henry 27 M Single living with parents Aid at a small business 

Anette 19 F Single living with parents High school student 

Gyslaine 29 F Married Street vendor 

Andre 25 M Single living with parents High school and vocational student, 

peasant farmer 

Martine 18 F Single living with parents High school student 

Jeanne 52 F Married Street vendor, peasant farmer 

Marjorie 29 F Single living with parents No occupation reported 

Darline 22 F Unmarried living with partner High school student 
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Gregory 25 M Single independent Small business owner 

Kathy 18 F Single living with parents High school student 

David 34 M Married Peasant farmer 

Acephie 27 F Unmarried living with partner Ambulant street vendor, peasant 

farmer 

 

The qualitative analysis revealed socio-economic, demographic and structural barriers that 

patients with DR-TB in rural Haiti must overcome to find and complete the appropriate treatment 

they desperately need. The following themes emerged from the analysis. 

Prioritizing family well-being over self-care  

In Haiti, it is common for a wage earner – with very low income—to be responsible for 

many dependents [61] This represents a heavy responsibility for these wage earners, who feel 

significant pressure to maintain their economic viability to support their dependents. When this 

wage earner becomes sick, his/her capacity to work and provide for their family is compromised. 

Patients in the study who were the primary wage earners for their families explained that they 

were willing to sacrifice their own health to prioritize their family’s well-being. These wage 

earners were often engaged in hard physical labor.  

They reported that the physical strains from such work affected their health by weakening 

their body, making them vulnerable to the disease, and in some cases compromising their 

recovery. One man described how the physical labor involved in this job had a negative impact 

on his physical health: 

I used to sell “recho” [handmade stove], small 3 leg recho, I used to make them. I use 

sheet metal to make those ovens. Also, I may buy what I find and go out sell it, make a 

living from that. Like buying metal pieces in the street or from GS industry [name of a 
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steelwork plant] to make the recho, save additional money made from that and buy other 

things to sell. It is the impact of those works that is breaking me now (Jean, interview at 

discharge). 

He continued, explaining that despite the harmful effects of hard work on his disease, he was 

forced to continue to engage in heavy labor to support his family dependents:  

It’s the consequences of hard work that is breaking me the most, I can say I am the head 

of my family [large family], all the family problems are on me. Among my relatives, 

brothers and sisters, there’s none who can provide for themselves. No one is working, 

they are doing nothing. It’s like they are all on me. I am a brother, mother father (Jean, 

interview at discharge). 

For this individual, carrying heavy metals took a toll on his physical health, which he believed 

prevented him from getting better, and ultimately led to treatment failure:   

Though I was sick I must always go out. It was after lifting heavy weights I started to feel 

short of breath. So, I couldn’t not go out, and this is why I am here today, sick in Cange, 

this is what makes me fail the first treatment. Since when I wake up at 4, 5 in the 

morning, I take my wheelbarrow to go out and make a living, go to pull/lift heavy load 

(Jean, interview at discharge). 

Other patients made similar connections between their familial responsibilities and the 

pressure to work through their disease symptoms. One high school and vocational student 

explained how he maintained a rigorous school and work schedule to provide for himself and 

support his family. Keeping up with school and the late-night work of DJ-ing at a night club took 

a toll on his disease:  
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I tire my body too much, high school in the morning, professional classes from 2 to 6 pm. 

I used to work as a DJ at a night club to find money to support myself and my relatives. I 

used to tire my body too much, I saw I was losing weight, I told myself maybe I am not 

having enough sleep, maybe I tire myself too much (Yvon, interview at discharge). 

For the DR-TB treatment in Haiti, patients receive in-patient care (the first part of the 

treatment lasting from 6 to 8 months) followed by an out-patient care (the second part of the 

treatment lasting from 12-16 months). During the out-patient period, patients are released home 

and expected to continue treatment from there. Upon returning home after discharge from 

hospital, some patients experience conflict between prioritizing their rest and healing, and feeling 

the pull to reengage with remunerated work. Patients whose families are economically dependent 

upon them often resume work before they are physically ready to provide income for their 

families.  

Patients in this study understood the importance of resting their bodies during this period 

of home-based treatment, however, primary wage earners continued to prioritize their family 

needs, even if this entailed running the risk of endangering their treatment. The following patient 

described how he had to resume his paid work with the Red Cross just one week after being 

discharged from the hospital. His family faced particularly dire economic circumstances because 

they had lost all their possessions during the devastating Hurricane Matthew that hit Haiti in 

October 2016:  

You know things are not ok, things are very difficult. I am making a lot of sacrifice, you 

understand. I have found something [a job] at the Red Cross, it’s all we have. The body is 

not ready yet for that but I am obliged to do it, I must go out make a living to help my 

family [relatives] out (Yvon, follow up interview). 
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Patients continued to divert any money they had to address their families’ needs instead 

of using it for needs related to their TB care. For example, some patients lived far from the 

treatment center, and had to pay for transportation to attend their monthly follow-up visits. This 

required saving money for transport so that the funds would be on-hand to use at the time of their 

next appointment. Those individuals who supported their family found it difficult to reserve this 

transportation money when the economic needs of their families were so great. One mother of 

five, who lived 60 miles from the Cange treatment center explained this predicament: 

Sometimes you find the money [to pay for transportation] you may think you can save it 

for follow up visits, if it was only you, you may keep it, save it, but you have kids, often it 

is that little money you put aside for transportation you are obliged to use (Marie, follow 

up interview). 

Prioritizing the well-being of one’s family over individual needs entailed physical as well 

as psychological sacrifice. Patients diagnosed with TB explained that they lived in constant fear 

of transmitting the disease to their loved ones: 

Being affected by the disease is something very difficult and negative for my family, I am 

the third [third born], I feel negative sometimes, I heard some of my relatives are getting 

sick. I am telling myself how am I going to look them in the eyes if I gave them the 

disease (Claude, at discharge). 

To protect their family from infection, some explained that they were willing to sacrifice 

their own happiness to preserve the health of their families. Regular TB treatment is provided on 

an out-patient basis, which allows patients to reside at home, reporting once a month to the 

clinic. Concerned about transmitting TB to their families during this time, some sought a way to 

voluntarily separate themselves from their loved ones. The following patient explained her 
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willingness to sacrifice the happiness of living at home, instead choosing to enter treatment at a 

facility far from her home to isolate herself from her family to prevent passing on the infection:  

At the Health center [in the Artibonite region of Haiti], they found I have the disease 

(TB), I could have done the treatment there by being followed at the clinic, but I heard 

about another place OKOTO in Gonaives where they keep people for an amount of time 

to be treated, I decided to go to there to protect my child [at home] because I was 

coughing a lot (Marie, at discharge). 

Persevering through travel difficulties 

DR-TB care in Haiti is currently very centralized, with only three treatment centers 

providing care for the entire country. Each month, patients must undertake a significant journey 

to reach these centers. One patients reported making a trip of approximately 300 miles to reach 

the treatment center in Cange. For many living in remote rural areas, transportation is difficult to 

find. It is also physically grueling, as many must take motorcycles across difficult terrain. 

Finally, this trip can often be hazardous, as some patients report having to contend with flooding 

during periods of rain. One patients living in a city in the north department of Haiti about 130 

miles to Cange, explained her journey to reach Cange for follow-up visits:  

Sometimes you wake up early, to find transportation; it is a headache. I used to go out by 

4 am. But, you wouldn’t find a car until after the sun rises. Then you must take a 

motorcycle, then another motorcycle. The motorcycles drivers don’t want to carry only 

one passenger, they want to wait for more passengers before leaving that makes me wait 

a lot to find one. Last time started to wait very early. It was finally thanks to a driver with 

a jeep that accepted to take me for 250 gourdes (Gyslaine, follow up interview). 
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A patient living about 60 miles from his MDR-TB treatment in Hinche hospital, described below 

how often he must pay high fares for a motorcycle to take him from his home, which was far 

from the main road, to the treatment center:  

Going to follow up visit there [at Hinche] is not easy but since I must go, I go. The 

distance is not easy Doc, when you’re going there it’s difficult to find transportation, 

often I find motorcycles but they ask for an exaggerated fare, and after discussion, 

discussion they accept to take you (Andre, follow up interview). 

Henry’s mother described how her son would get exhausted and returned home sick every time 

he went to a follow up appointment: 

Every time he goes to consultations [follow-up visits] he has fever. It’s because of the 

dust. When he returns, he has body ache, fever and cough a lot but after he couple of 

days, he feels better. “You know the roads are in bad shape. He suffers a lot of fatigue, is 

pummeled (brimad) by the travel, the car shakes him a lot, often all his body hurts as the 

transportation tires him (Henry’s mother, follow up interview).  

Despite the physical toll that this long journey took on their bodies, they persevered because 

treatment was so important to them. The following patient described her experiences every time 

she traveled to follow-up visits:  

The roads are very bad, you sit in a bus, you are squeezed, in a lot of dust, you’re having 

a hard time, you are miserable, the situation is terrible. You know, you have no choice, 

when you need health, when you need care, you are obliged, seeking health is the most 

important (Martine, follow up interview). 
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Patients used various strategies to overcome the challenges presented by difficult travel for 

follow-up visits. Some people borrowed money to pay for transport fares, often incurring debt 

that they would have to reckon with later: 

Finding money to pay for transportation was difficult, sometimes my dad asked the driver 

to take me [credit] then he paid later or if the Hospital gave me money for transportation 

fees we use it to pay back (Anette, follow up interview). 

Others sent family members or friends in their place to pick up drugs for them. The following 

patient described how she employed various strategies to ensure access to her treatment each 

month:  

 The biggest problem was not being able to find money to go to the appointments… 

sometimes. It is other people I asked to lend me money to go to the clinic visits. 

Sometimes my mom went to pick up the drugs for me (Marjory, Interview at discharge). 

In some more extreme cases, when people were unable to pull together any transportation funds, 

they resorted to walking from their homes to distant clinics. The following quote described how 

a patient elected to walk to the clinic rather than miss her appointment: 

Things are not too difficult for us, we find food to eat, thank God. The only problem I had 

was sometimes I did not have money to pay for transportation to go to the clinic, then I 

walked (Jeanne, Interview at discharge). 

Balancing other needs and treatment 

Patients in this study reported that they faced conflicts between various pressing personal 

and health-related needs and their TB treatment schedules. They noted that these needs were 

often diametrically opposed, forcing them to make a choice between the two. The following two 
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examples illustrate how some patients ultimately had to forgo TB treatment to pursue other 

important personal needs.  

One 25-year old man explained that he had a mass growing in his belly. He reported that 

he had been unable to access surgical care in his home region, but was invited to join his uncle in 

the Dominican Republic, where he could receive the surgery that he required. During his time in 

the DR, [Joseph] was unable to continue his TB treatment; this months-long interruption may 

have led to resistance: 

At the Borgnes [city in the North department] hospital they found I had TB and put me on 

treatment. I took the drugs, I started to feel better. At 4 months, I had a mass growing up 

in my belly, my uncle in the Dominican R. asked me to go there for a surgical 

consultation. I went. I had been there for two months there when I started to feel unwell 

again: I was losing weight, coughing. My uncle advised me to return to Haiti to check, 

when I got back, they did lab exam for me and found I became resistant (Joseph, at 

discharge). 

Another young man described having to choose between his job and his treatment. While 

enrolled initially in TB treatment, his employer transferred him to a different location, making 

continuation of his treatment extremely difficult: 

 It was around April, they put me on RHEZ [regular TB drugs] and told me it will be for 

6 months. While I was taking the drugs, at my job they transferred me to a new position 

at another place. I told them no because I am under treatment, I am at month 3. If I leave 

I won’t be able to find the drugs. They [the company] told me I may go, they will help me 

have the drugs. I thought it was true. But they didn’t do that for me. The distance was far: 
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just to go to follow up visits it would cost me 1000 gourdes one way. It became 

impossible for me to continue with the treatment. I was at 3 months (Henry, at discharge). 

When faced with conflicting priorities, other patients chose to closely adhere to the 

treatment schedule, accepting the collateral losses that this choice entailed. In each of these 

cases, lost work or lost schooling was the result of having to travel exceptionally long distances 

to DR-TB treatment centers. They lived far from these centers, and reported having to leave their 

homes, often days in advance, to be on time for their appointment. In these cases, patients 

reported losing three to four days to travel for each appointment. This compromised their 

productivity, but despite these losses, patients persisted in their treatment. The following patient 

illustrated the financial loss that he incurred to attend each clinic appointment: 

Finding a job is very difficult those days… when I go to appointments, I must lose 3 days 

of work, it is because the supervisor knows me, he helps me, but he takes the money for 

those lost days, I resigned myself because this helps me not to lose the job after all 

(Yvon, follow up interview). 

The experience of the following patient similarly illustrates the personal sacrifices that 

patients made to prioritize their treatment. As she explained, she lost nearly a week of school 

each month to attend her follow-up appointments: 

To go to Cange I faced a lot of problems, sometimes I wouldn’t want to lose school days 

but I have no choice, and I must leave home on Tuesday and return here on Friday, that 

makes me lose 4 days (Annette, follow up). 
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System related delays in diagnosis and treatment 

In addition to barriers described above that limited the patient’s ability to reach the 

clinics, there were other challenges related to the health system that further slowed the patient 

down in his or her care-seeking endeavor. These manifested in the delay of a correct diagnosis, 

which significantly impacted the delivery of timely, appropriate treatment.  

The first delay that appears in our data occurs when a patient first encountered a provider, 

but that provider did not provide a TB diagnosis. Instead, patients reported being prescribed a 

symptomatic treatment for their cough or fever, which ultimately failed. In many cases patients 

reported back to the clinic, only to be given symptomatic treatment again. This resulted in delays 

of proper TB diagnosis. A young woman, who ultimately was diagnosed with resistant TB, 

explained her experience:  

Starting in June, it became worse because I was coughing more, wasn’t good, couldn’t 

eat. I went to the hospital, at the center called OFATMA, they gave me some medicine. 

All the times I went to the center, they never did smear exam for me, they saw I was 

coughing, they always gave me cough syrup. It was at the last place that I went in Milot 

[in the north department], the nurse told me she will do smear exam for me because I was 

coughing so much (Darline, Interview at discharge).  

Some patients reported that a provider at the clinic suspected TB, but was unable to 

confirm because there were no tests available. Andre, we mentioned earlier, explained that he 

experienced an initial delay in diagnosis because the clinic was out of test materials. Once tests 

were back in stock and he received a positive diagnosis, but there was a drug stock out, leading 

to treatment delay. Ultimately, he had to be referred to another health center for treatment:   
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I went to hospital, they did the lab exam, they did not have my results the same day, I 

went back and forth the whole week. They did the exam on June 21th, I finally got the 

results on July 13th, then they sent me to Verettes [in the Artibonite region of Haiti] 

(Andre, Interview at discharge). 

Another delay patients reported in the qualitative data is failure to diagnose drug-resistant 

TB. Patients explained that they received a TB diagnosis, and closely followed their treatment 

regimen for six months. At the end of the treatment period their symptoms persisted, indicating 

drug resistance. This inappropriate treatment could have been avoided if tests such as Gene 

Xpert, had been used at diagnosis to detect drug-resistant strains. The following example 

illustrates the months lost to inappropriate treatment:   

At the [hospital] in Verettes, they put me under treatment [regular TB treatment] and 

monthly follow up appointments. I always went to the appointments…. At month three 

under the drugs [regular TB drugs], the nurse told me: David, it seems the treatment is 

not working, the drugs did nothing for you, I am sending you to Cange (David, interview 

at discharge). 

The story of the following patient who reported being treated multiple times for regular 

TB—when she may have had drug-resistant TB—offers another example of how a Gene Xpert 

test could have better informed her TB treatment initiation.  

At [clinic], they put me on TB treatment for 8 months, no for 6 months. They told me if I 

take the drugs well, I will be cured. But the treatment did not work, they placed me on 

another 8-month treatment regimen, for a total of 14 months of treatment, but that did not 

work (Anita, interview at discharge). 
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The next step at which patients reported delays was when they were referred to the DR-

TB treatment center. If the patient is screened for drug resistant TB, he or she must be transferred 

to one of three DR-TB treatment centers in the country. In many cases, the referring clinics in 

our study assumed responsibility for transferring the patient via ambulance. The referring centers 

sometimes faced logistical problems that resulted in lengthy delays for patient transfers. The 

following patient described how he waited for more than two months before going to Hinche to 

start his DR-TB treatment because the referring TB center ambulance was broken: 

It took them a while to take me to Cange. There was transportation problem to transfer 

me to Cange, they had to send me since November, I finally got there in February 

(Gregory, Interview at discharge). 

In the case of such delays, some patients organized alternate ways to reach the DR-TB center. 

The mother of the following patient explained that her son’s referring TB center was unwilling to 

assume the cost of transporting a single patient to the DR-TB center in Cange, which was a 7-

hour drive from the referring TB center. Instead, the clinic preferred to wait for more patients to 

be diagnosed before dispatching the ambulance. Because the parents did not want to delay their 

son’s treatment any further, they resorted to borrowing money to pay for transportation to the 

treatment center in Cange:  

When the physician gave us the referral letter, he told us he does not have enough 

patients to be able to provide transportation, he must have 2 or 3 patients to be able to 

dispatch the ambulance. For … alone, he can’t fuel up to send him, whether we can do 

this by our own means. I told him, we would do our best, because he is dying; if he dies 

that will be worse. Then we did our best, we found what we could, we added on to what 

we found, packed his stuff and sent him there (Yvon’s mother, follow up interview). 
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Inappropriate diagnosis pushed patients to non-biomedical healing paths 

Several patients explained how inappropriate diagnosis and treatment at their referring 

clinics created a system of mistrust in the biomedical treatment of their disease, which ultimately 

led them to seek care outside of the formal health system. Patients reported that misdiagnosis and 

ineffective treatment left them feeling frustrated and hopeless. Some lost faith in the medical 

system’s capacity to treat their illness. They responded by seeking alternate healing paths. Some 

acted on the informal advice of friends and community members who suggested various teas and 

other home remedies. Others formally consulted traditional healers or hougans. In both cases, 

drug-resistant TB persisted. The following example of a 23-year-old male illustrates the time and 

money lost by seeking alternate, and ultimately ineffective, forms of care:  

I went to the hospital, I went to [hospital], I started to get treated there, they told me I 

have malaria and gave me drugs for that, I took the drugs without improvement. I went to 

another clinic, they told me I had typhoid, gave me drugs, nothing works. A friend of 

mine advised me to go to the [another hospital] which I did. They found there I had TB 

and put me on treatment. I started in July, spent several months but nothing works, I had 

no improvement. I tried another hospital in [city], the same, nothing works. My mom 

started to think about witchcraft, she took me to a hougan who had us buy several things 

(simagri), nothing worked, we paid the hougan a lot of money, and he made me waste a 

lot of time (Yvon, follow up interview). 

The treatment run-around exhausted patients’ resources. Those who sought alternative 

healing paths incurred significant costs as pursuing care often entailed multiple trips to other 

cities, to consult various providers or anyone they thought could help them find a cure. This care-

seeking process came at a cost: for each attempt, the family paid for transportation, providers’ 
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fees, treatment, etc. At some point, patients exhausted all their resources and could not continue. 

One family spent so much on ineffective and alternate healing attempts that they could not even 

pay for a trip to the hospital:  

Everything we had was used, money from our small selling activities all went out. All our 

savings were spent. We lost hope, we didn’t see anything working, some people advised 

us to consult spiritual healers (hougan)4. We went to [boko]5, nothing worked out. The 

hougan took all our money, they did nothing for us; they told us she was going to die, we 

should take her and return home, but we decided to continue seeking at the hospital as 

well. Now we reached a point we did not have money to even cover transportation fees to 

go to the hospital (Kathy, follow up interview). 

Respondents in our sample reported that they ultimately returned to bio-medical care, but 

with significant delays to their care. In some cases, they concurrently explored non-biomedical 

paths because of lack improvement with bio-medical care. Others, after seeking folk-healing 

because there was no improvement with bio-medical care, reported a worsening of their disease, 

and heeded advice from relatives to give bio-medical care, a last shot despite many previous 

failed attempts. One patient described his return to bio-medical care after many unsuccessful 

attempts with alternatives:  

You know I went to several hospitals in Port-au-Prince as I told you, but nothing worked. 

After that, I called my mom, she asked me to join her at Borgnes [their hometown]. You 

know, she’s mom, she wanted to find treatment for her son. They took me to the hougan, 

we spent a lot of money. It was my cousin who is a lawyer and has a friend who is a 

                                                           
4 the terms hougan and boko are used interchangeably as spiritual healer 
5  
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nurse, who asked us to come at the [hospital] [where she works and saw him there] 

(Joseph, at discharge). 

TB disease and the care trajectory exacerbated family economic vulnerabilities 

Patients affected by TB and DR-TB bore the disease burden in several ways. They 

carried it in their body, to use one patient words “The disease finished me up,” as they faced 

body wasting and significant physical limitations. The disease also imparted an economic 

burden. When the person with DR-TB was the primary wage owner, the disease entailed 

financial disruption for the family as less or no income was being provided. For instance, the 

wife of the following patient explained how things got worse (economically for them) because of 

the husband’s illness:  

Because of his disease, he’s on treatment, he can’t work anymore, that makes me the only 

one trying to make a living for the family… And he was the head of the family, he used to 

do whatever he could for his family. Now, he is bedridden, that makes thing bad for us, 

we are doing nothing. Everything falls flat for us (Jean’s wife, follow up interview). 

The following patient, a father of three explained with a broken heart how because he was sick 

on treatment and there was no money for school fees, his oldest daughter had to stop going to 

school, [was sent back home] and was not allowed to take the exams with the risk of losing the 

school year: 

Things got very difficult for us, I am doing nothing anymore [can’t work while receiving 

treatment], everything becomes hard for us. Even though I am suffering with the disease 

but I resigned myself, I accept that but that hurts me more for my kids. Even paying 

school fees is difficult, I have my oldest daughter who can’t take school exams because of 

money, she risks losing the school year (Gregory, follow up interview). 
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Patients reported how they spent a lot by going to multiple consultations, trying several 

providers or several treatments (medical and non-medical). As the disease worsened, they 

continued trying options available to them, they fell deeper into poverty. In the context of having 

little or no savings, to keep up with care-seeking expenses, they (and their family) faced financial 

ruin by selling off what they possessed, like small pieces of land or livestock. The mother of the 

following patient reported how she sold what they had during the long care-seeking process:  

 In those moments, it became difficult for us because all we had, we spent. We used to sell 

things to help us out with the expenses but in all the back in forth with her we couldn’t do 

that anymore, we were obliged to sell what we owned—land livestock to do to manage 

that, to pay for expenses in the care seeking (like exam at hospital, spiritual healers). I 

used also to sell charcoal, meat like goat, pork and other things like rice, beans, oil. My 

husband use to sell meat as well but since the disease attacked her everything went down, 

everything we have was spent (Kathy, follow up interview). 

When they had nothing left to sell, they went into debt, like this 23-year-old male patient and his 

family who, after selling what they had and after multiple unsuccessful (and inappropriate) 

medical treatments, turned to spiritual healers, taking loans to cover the expenses:  

At one point, we went to spiritual healers with him, things were exaggerated for us, we 

were totally depleted, “Ame Seles” (name of a spiritual healers group) took their part, 

every time they had to work for us we had to pay 3000 gourdes, besides buying a lot of 

things they asked for, then we went to another group, they told us his spirit was sold, we 

had now to take loan at “Fonkoze” (a local cooperative) to find money to pay those 

spiritual healers to treat him (Yvon, follow up interview). 
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Combining qualitative and quantitative results 

The interviews during hospitalization and after discharge suggest that the factors present 

for the patients and their families at treatment initiation persist during treatment continuation 

after discharge. These may be reflected in changes in treatment response after discharge, 

pointing out the existence or persistence of factors in the patients’ environment. Furthermore, 

when we combine the qualitative and quantitative results, evidence leads mostly to the socio-

economic nature of the factors affecting outcomes. Patients with the worst clinical response score 

(the top 25%), more frequently experience low BMI, food insecurity, impaired ADL capacities, 

risk of depression, while their qualitative interviews report an important lack of socio-economic 

and nutritional support. In our field work and observation, we also noticed that three of those 

four patients (the top 25%) were among those who had the worst living conditions. 
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4. Discussion 

This study assesses factors that contribute to delay to appropriate treatment for patients 

with DR- TB in rural Haiti and explores the persistence and impact of these factors on patient 

well-being during ambulatory care after hospital discharge. To our knowledge, this study is the 

first to explore the transition from in-patient to out-patient care. We employed a mixed-methods 

approach, using quantitative data to characterize patients’ clinical response after discharge and 

qualitative interviews to record lived experiences, including challenges patients faced during 

transition.  

Previous research has identified risk factors for default from treatment. Some report 

associations between treatment default and patients’ socio-demographic characteristics, 

including being male [62] and being the financial head of household [63]. Other factors included 

geographic distance to clinics [63] and poor satisfaction with providers and services [63]. Here, 

we focus on signs at transition, arguably one of the most vulnerable times for patients receiving a 

combination of in- and out-patient treatment for TB. This study was designed to inform the 

design of decentralized care, assuring that patients who receive all or part of their treatment in 

the home have the support necessary to successfully complete treatment. 

The quantitative results reported here reveal variability in response across patients during 

the transition, suggesting it may be possible to identify patients who require additional support: 

four patients had scores indicating compromised response over all four months of the transition 

period. And, the higher the clinical response score, the more difficult were the corresponding 

socio-economic conditions. It is noteworthy that none of these patients had demonstrable 

improvement in the four months after discharge. While this may be due to the relatively short 

period of observation, a possibility that is supported by the observation that there was also not 
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observable deterioration using our scale, the persistent score may also be due to the maintenance 

of the adverse socioeconomic conditions for all the patients. This is not surprising considering a 

large body of literature that highlights the direct and indirect ways that socioeconomic conditions 

may be embodied in the disease and illness experience. In fact, many studies from diverse 

settings – including high-, middle- and low-income countries—have demonstrated that socio-

economic conditions are an important driver of TB treatment outcome [64, 65, 66] Favorable 

treatment outcomes were associated with high levels of education [62] and high household 

income levels [64]. Adverse treatment outcomes were associated with unemployment [65], 

homelessness [65], and lower levels of education (less than 6 years of school) [66] 

Delay to appropriate tuberculosis treatment is often attributed to the patient’s lack of 

awareness of the disease [67]. While we are not downplaying the importance of promoting 

awareness of the disease in the general population, our qualitative data indicate that treatment 

delays were not the result of patients failing to notice their “worsening” cough. Instead, these 

delays occurred, despite escalation of care-seeking, because of structural limitations that 

impacted the patients’ ability to seek and find treatment for their worsening symptoms. Those 

limiting factors were felt in the patient’s most immediate environment, their home, where 

economic pressure forced patients to make decisions that prioritized their family well-being at 

the expense of patients’ individual health: primary wage earners were obliged to continue to 

work despite being sick. Not unreasonably, our patients believed this made them sicker. In the 

context of Haiti, work is often physical. Patients explained that this kind of work weakened their 

body and made them vulnerable to disease. This is not unique to Haiti; patients in other resource-

limited settings have linked demanding physical work with TB disease [68]. In addition, the 
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present study emphasizes the pervasive nature of poverty as a driver of TB in the Haitian 

context.  

After starting drug-resistant TB treatment, the same economic pressures also interfered 

with our study subjects’ ability to continue with the treatment. Even though DR-TB treatment 

brings many long-lasting side effects, which often prevent patients from returning to normal 

activities [69], patients in our sample reported feeling obliged to resume work before feeling 

physically ready because of the need to provide income. Patients’ living conditions—which were 

driven by poverty—left them vulnerable to disease and constrained their access to treatment and 

their capacity to continue with the treatment. These findings may illuminate the literature on 

associations between poor economic conditions (or proxies) and treatment default and may 

highlight the importance of alternatives for patients upon return to home after an extended 

hospitalization [64]. This trajectory is indicative of how poverty and difficult living conditions 

determine both who gets sick and who can access treatment [70]. This is reflective of a pattern of 

“structural violence” in which socio-economic forces shape risk for TB disease (living in 

poverty, overcrowding) and determine access to effective treatment [70]. Furthermore, our study 

demonstrates that structural inequalities shape patients’ abilities to effectively engage with the 

long-term requirements of drug-resistant TB treatment.  

TB-related stigma has been closely linked with patients’ experiences of social isolation 

[69]. In our sample, patients were aware of TB-related stigma, but they did not describe 

experiencing stigmatization. In fact, some patients voluntarily isolated themselves from their 

families to protect their loved ones from TB infection. Our qualitative findings demonstrate that 

this took the form of keeping a distance from others within their homes. This is similar to what 

has been previously reported from a study conducted in Nepal in which patients with TB isolated 
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themselves from family members to protect them, but also to avoid being subjected to 

discrimination [72]. Qualitative interviews in the present study report a more extreme version of 

self-isolating behavior: leaving the home when it was not required to pursue inpatient treatment 

for drug-sensitive TB. 

Qualitative findings in our study indicate that when personal or other health needs 

competed with TB treatment, most patients prioritized their TB treatment regimen. In other 

contexts, outside of Haiti, employment has been associated with non-adherence to TB treatment 

[62, 63] because patients had a difficult time leaving work to pursue follow-up visits. In contrast, 

our study documents that patients prioritized their treatment above their work responsibilities, 

accumulating missed work and study time.  

Prioritizing TB treatment often came with significant financial loss. In fact, income loss 

due to TB disease and/or treatment has been associated with an increase in financial risk for 

patients. A recent systematic review of total TB cost demonstrated that income loss constituted 

between 16 and 94% (unweighted average 60%) of TB total cost. These percentages could be 

higher for those living in poverty as total treatment costs represent an even higher percentage of 

household income [73]. As the present study also suggests, income loss is significantly higher for 

DR-TB patients because they face a longer period of unemployment due to longer care-seeking 

process and a lengthier treatment regimen [74]. These findings highlight the importance of 

establishing mechanisms to protect patients’ earning potential. In other contexts, financial 

support has been effective in improving TB treatment success rates [74]. Anti-discrimination 

employment laws have been introduced in other settings to offer important protection for formal 

wage earners [76, 77] while they seek care and complete treatment. 



 

 
51 

Many patients in our study went to several providers before they were diagnosed with TB 

and received an appropriate regimen of care. Many reported visiting private providers first, most 

likely because the public sector is even more difficult to access for those who live in remote rural 

locations. Yet patients cannot access free TB treatment through private providers. In general, 

governments have taken a vertical, public-health approach to TB with a focus on free care and 

access to anti-TB drugs which can only be achieved through contact with TB-specific providers 

in the public sector [78, 79]. This was intended to protect patients from financial obstacles to TB 

treatment and to avoid treatment by unqualified providers and practices that would engender 

drug resistance. Nevertheless, this complete separation, especially in places where dedicated 

public-sector TB clinics are less accessible than private-sector physicians, results in significant 

delay for TB diagnosis and/or treatment [80]. Moreover, private practitioners lose income if they 

refer patients to the public sector [81].  

To ensure a more rapid diagnosis and treatment of TB in Haiti, private providers should 

be actively engaged. In Haiti, there is some evidence that a public-private cooperation in TB 

diagnosis and care is underway. Specifically, private physicians who diagnose a patient with TB 

are instructed to notify the National TB Program (NTP). In some cases, this patient is then 

referred directly to a public TB treatment center. In other cases, the NTP can deliver drugs either 

to the private treating physician, or to the patient directly, who is then responsible for reporting 

to the private clinic every day for DOT purposes (phone conversation, May 2017). However, our 

data suggest that this effective cooperation between public and private sectors does not seem to 

be effective in rural areas. Given the significant burden of TB in these rural zones, our data 

suggest that efforts must be made to develop new strategies for facilitating the incorporation of 

private providers into the national TB system of diagnosis and care. This may entail the inclusion 
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of private physicians in trainings on national guidelines, the provision to private providers of TB 

drugs, testing materials, and other incentives to maintain free, timely access to TB care for 

patients in rural areas. In return, these private practitioners will notify all TB cases to the state 

(the NTP) for public health follow-up. 

Once arriving at public-sector facilities ostensibly equipped to diagnose and treat TB, this 

study found further delay attributable to a lack of available diagnostic materials. Patients 

described waiting for long periods to receive TB test results before initiating their TB treatment. 

Other patients’ descriptions of their care-seeking trajectories indicate that they were initially 

treated for TB when they likely had primary drug resistant TB. Despite rigorously following 

their 6-month TB regimen, it ultimately failed. This points to the importance of scaling-up access 

to new, simple testing technologies that could critically identify TB and primary drug resistant 

TB in high-burden settings such as remote rural Haiti. The effectiveness and feasibility of such 

technology has been confirmed in other resource-limited settings where MTB/RIF scale-up has 

improved accessibility to early diagnosis and treatment of TB and drugs-resistant TB [82, 83]  

Initial visits to traditional healers for TB symptoms have been previously identified as a 

cause of delay to effective TB treatment in other settings [83] Patients’ spiritual beliefs and 

presumed lack of knowledge about the disease have been blamed for default from TB treatment 

and as the reason patients turned to non-biomedical care in studies conducted in Africa [84, 85]. 

In this study, the data demonstrate that dissatisfaction and frustration from inappropriate care 

delivered in formal biomedical settings ultimately forced patients out of clinic-based care and 

into alternative care settings (i.e. folk healers). Our study shows that inappropriate diagnosis and 

treatment—not lack of education and knowledge—drive patients to pursue non-biomedical care 

available within their own communities. Our data challenge the notion that the burden of disease 
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rests on patients and their presumed, static “cultural” beliefs and practices. Such “immodest 

claims of causality” are pervasive in analyses of infectious diseases in resource-poor settings 

[70]. Our findings suggest that focusing on patients’ education and awareness is short-sighted, 

and does not attend to the drivers that are actually limiting appropriate diagnosis and treatment of 

TB in this context. Research in other resource-limited settings has shown that investment in 

strengthening diagnostic and care capacity can minimize some of the care-seeking delays 

reported here [86].  

After the diagnosis obstacle is overcome, another important barrier identified is 

geographical; like previous studies we find that distance [87], difficulty to travel [88], and cost of 

transportation [89] constitute barriers to appropriate treatment for diagnosed DR-TB. In addition, 

our data point to challenges in referring patients from TB clinics to the drugs-resistant TB 

centers. While it confirms the travel challenges experienced by patients, it also highlights the 

conundrum faced by providers to work efficiently across large geographical areas with very 

scarce resources. The current study findings suggest that decentralization of drug-resistant TB 

treatment is key to alleviating the distance burden faced by patients. Other studies have 

demonstrated that decentralization of care in addition to access to rapid diagnosis decreased 

delay to treatment initiation, potentially reducing transmission risk [90, 86]. Decentralized care 

will also eliminate the referral system which our data have shown to be a significant source of 

treatment delay. 

TB and consequently DR-TB represent a significant financial burden for patients and 

their families. A longer care-seeking process causes higher medical expenditures, which for 

many results in deeper impoverishment. While in Haiti, TB drugs are generally provided free of 

charge, accessing such drugs requires that patients pay for transportation, travel-related expenses 
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and lab exams. These ancillary costs represent a significant sum for patients in our study. 

Findings from this study echoed another recent study estimating the TB financial burden for 

patients in low in middle income countries, demonstrating the significance of this burden on 

individual and family reported income [91, 92]. When considering DR-TB treatment, costs can 

be significantly higher because the care-seeking process is often longer and more drawn out [91, 

92]. Treatment delays have also been found to be associated with higher rates of comorbidity 

[93] resulting in still higher financial burden for the patient.  

In addition to confirming the deleterious impact of the care-seeking process on patients’ 

financial well-being, this study highlights the catastrophic impact medical expenditure on TB 

and DR-TB disease has on patients’ and their families [94, 95]. Patients reported care-seeking 

process indicated related expenditures often pushed them and their family deeper into poverty. 

Regarding DR-TB, a recent study conducted in Peru classified catastrophic expenditure as total 

cost being more than or equal to 20% of annual household income because this threshold was 

strongly associated with adverse treatment outcomes [96]. Although we did not measure total 

cost in the present study, patients’ care-seeking process expenses reported suggests a heavy toll 

of the disease or treatment or their economic well-being. Patients in our study reported a range of 

financial disruptions—from economic hardship to complete destitution—where patients and 

families were forced to sell off their assets (land and livestock) and incur significant debt to 

provide for the expenses related to seeking care for their ill family member. This points to the 

higher risk of poor outcome linked to their “catastrophic medical expenditure” and the need to 

address the economic aspect of the disease (to prevent further income loss related to treatment) 

with income replacement at the same time we address the clinical aspects of the disease. 



Table 8: Framework to improving accessibility to and outcome of DR-TB treatment in Haiti [97]. 

What needs to be done? Why? (based on study results) How? (Policy to put in place) 

Identify patients at risk of poor transition 

after discharge (Hospital-based settings) 

Quantitative results indicate variability 

and worsening of treatment response after 

discharge. 

Providers should identify patients with 

higher risk of poor transition after 

discharge to provide additional socio-

economic and nutritional support based on 

the patients’ needs. 

 

Address economic hardship that could 

delay seeking care and/or derail the 

treatment 

Primary wage earners, because of 

economic pressure to provide, must 

continue to work while sick or getting 

sicker. 

 

Feel pressured to resume work early, 

though not physically ready.  

 

Government and NGOs should provide 

financial support for income replacement;  

cash transfer, grant to help generate 

income through agricultural activities or 

small businesses. 

 

Advocacy is required from civil sector, 

and supported and NTP for the adoption 
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 of anti-employment discrimination laws, 

social protection to shield patients from 

losing jobs or income because of TB 

disease and/or its treatment. 

 

Improve rapid appropriate diagnostic and 

treatment of TB /DR-TB 

Patients care-seeking trajectory suggests 

they received symptomatic treatments (for 

cough, fever) often in private clinics or 

were treated multiple times for drugs 

sensitive TB while they may have had 

drugs resistant TB disease. 

 

Because of non-improvement from 

inappropriate diagnosis and treatment of 

DR-TB, patients turned to non-biomedical 

Scale up/decentralize rapid diagnostic 

tools (Gene Xpert) to better inform 

providers’ treatment decisions. Need 

engagement of government, NGOs and 

third parties (WHO, PAHO).  

 

 

The NTP should plan to incorporate 

private providers in it national TB 

strategy.  
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care which is often more available to them 

(in their communities) 

 

Incorporate private sector (physicians) in 

national TB strategy. 

Private sector providers represent 

important resources patients with TB 

consult while seeking care1.  

 

Patients care seeking trajectory reported 

suggests inappropriate, symptomatic 

treatment for TB disease. This pattern is 

known as a cause of delay to appropriate 

TB treatment2.  

 

Government should seek a partnership 

with private providers in which:  

The NTP should 1) train private providers 

on TB treatment and promote awareness 

on national TB guidelines. 2) Simplify 

access to rapid diagnostics and anti-TB 

treatment. 3) ensure and that diagnosis 

and treatment are free, even if accessed 

through private sector; 4) facilitate case 

reporting, monitoring, and contact tracing 

in conjunction with private providers 
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Decentralization of DR-TB treatment Demographic data highlight distance 

challenges patients must overcome to 

reach DR-TB facilities.  

 

No transportation available or challenges 

to find money to pay for transportations 

fares 

 

Non-reliable referral system from TB 

centers to DR-TB facilities 

NTP should build on existing partnership 

with the two NGOs treating DR-TB to 

decentralize DR-TB care to patient’s 

communities. 

 

Immediately Zanmi Lasante (ZL) can use 

the 14 MOH structures supported (in the 

Central Plateau and Artibonite and the 

South), with already existing ZL staff 

(trained), stuff and system (network) to 

provide DR-TB treatment at district level. 

GHESKIO can do the same. 

 

Medium term, in collaboration with third 

parties (WHO, PAHO) to further extend 

this decentralization at district level by 
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putting more resources (training for staff, 

equipped lab, drug supply) in the NTP TB 

treatments centers throughout the country 

to also provide DR-TB treatment. Seek 

(re-allocate) funds to provide support 

necessary to patients during treatment. 
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5. Conclusion 

Tuberculosis, including drug-resistant tuberculosis, is a major public health concern in 

Haiti. To properly address the disease, we must identify the structural limitations that prevent 

patients from accessing effective treatment, and design comprehensive systems of care that help 

them overcome those limitations. 

Study patients’ experiences provide further evidence of the impact of living conditions on 

patient ability to initiate and sustain appropriate drug-resistant TB treatment. The qualitative 

results highlight the socio-demographic, geographical and structural barriers that patients must 

overcome to access and succeed with their treatment. Our data suggest three key 

recommendations that may lessen the impact of these structural constraints. The first is the 

decentralization of DR-TB diagnostic and treatment services. Placing treatment centers closer to 

where patients live would alleviate the significant transportation barrier—and attendant delays, 

costs—reported by patients, their families, and health facilities. Second, scaling up diagnostic 

tests that can rapidly detect TB and resistance across the public system, and initiating 

collaboration with the private sector could help reduce the mismanagement and delays to 

appropriate treatment identified here. Specifically, Haiti’s NTP and partners would provide 

trainings on TB/DR-TB to private physicians for better awareness and work on strategies to 

improve access to TB treatment in the private sector while the treatment remains free of charge. 

The private physicians would notify NTP of all TB cases to improve monitoring, reduce loss to 

follow up, and strengthen contact tracing. Third, financial enablers need to be incorporated into 

the model to assure effective, timely treatment. Some strategies that may be applicable include 

direct cash transfers, disability grants, and the institution of social protection and anti-

discrimination employment laws. Such measures would address the significant familial 
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economic pressure (primary) wage earners face, which directly impacts decisions about 

treatment initiation and continuation. Large-scale treatment of TB/DR-TB can only be successful 

in this setting if it embraces this financial reality.  

The quantitative measures suggest a compromised clinical response with no demonstrable 

improvement over the four-month period after discharge. Qualitative interviews suggest the 

patients with the higher the clinical response scores, had the most difficult socio-economic 

conditions. The fact that we saw no demonstrable improvement or deterioration of the clinical 

response score using our scale may be due to our relatively short period of observation or may 

suggest the maintenance of the extant socio-economic conditions for all the patients. While the 

country has yet to fully implement ambulatory care, if we want to improve and be successful 

with DR-TB treatment, we should identify patients who are at higher risk of poor transition after 

discharge and adjust the socio-economic support provided based on their need.  

6. Limitations 

This study has several limitations. The scoring system is not yet validated; however, 

some sub-indicators are validated such as food insecurity scale and depression scale. Since, to 

our knowledge, there is no validated tool that could assess patients’ clinical evolution after 

discharge, the present study presents a foundation for further work on that matter. Additionally, 

we were not able to capture important changes (worsening or improvement) in patients’ clinical 

evolution based on the scoring system, probably because of our small sample size and short 

follow-up period (only four months). In this study, all missing data were counted as zero; we 

expected the score to change if there were no missing values. However, in our sensitivity 

analysis (conducted by replacing all missing data with the most abnormal score, 2 for culture, 1 

for all the other sub-indicators), the mean score increased. More patients reached the highest 25 
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percentiles at least once, while two (instead of four) remained in the top percentile for 3 months 

or more. This suggests our scoring system might have limited discriminatory power and more 

patients may have in fact experienced a more compromised clinical response during the 

transition period. 

The qualitative findings represented here, while relevant to other settings, are not 

formally generalizable. Furthermore, this study enrolled only patients who were in the process of 

undergoing drug-resistant TB treatment. Therefore, our results did not capture the experiences of 

individuals of patients living with drug resistant TB who were unable to persist in the referral 

system and ultimately access treatment for their resistant TB. 
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