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The deadliest disease nobody thinks about. Correlating financial
incentives and adherence to treatment for Tuberculosis patients
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Abstract

Tuberculosis (TB), caused by Mycobacterium tuberculosis, has been a persistent global
health challenge for thousands of years, known historically by various names and often
romanticized in 19th-century literature. Despite advancements in medical science, TB
remains a significant issue, particularly in economically disadvantaged regions like
Romania, which has one of the highest TB mortality rates in the European Union. The
disease’s ability to remain latent and become active when the immune system is weakened
contributes to its persistence and danger. Adherence to TB treatment is crucial for
controlling the disease and preventing the development of drug resistance. Factors
affecting adherence include socio-economic status, education, access to healthcare, and
social support. Financial incentives have been shown to improve treatment adherence
among vulnerable populations, suggesting that addressing economic barriers is essential
for effective TB control. This study explores the socio-historical context of TB and evaluates
the effectiveness of financial incentives in improving treatment adherence, especially for
multidrug-resistant (MDR-TB) and extensively drug-resistant tuberculosis (XDR-TB).
Moreover, a quantitative analysis was performed on MDR-TB and XDR-TB patients in order
to achieve a comprehensive grasp on the interaction between financial incentives and
adherence to treatment. This article highlights the importance of a patient-centered
approach in TB treatment, incorporating psychological and social support to enhance
adherence. More precisely, the combination of socio-historical and quantitative analyses
pinpoints the fact that improving living conditions and providing financial aid are vital
components in the battle against TB.
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Introduction

In the ancient Chinese medical text Huang Ti-Nei Ching, it was called huaifu, meaning “bad
palace” (Agarwal et al., 2017). In the Old Testament, in hebrew, it was called schachepheth,
meaning “wasting away” (Daniel & Daniel, 1999). In the 19th century, it was called
“consumption” (Manoli-Skocay, 2015) because of the way it seemed to consume the body.
Now, the disease caused by the bacteria called Mycobacterium tuberculosis (Burke, 2011)
is commonly know as tuberculosis (TB). Regardless of its name, the disease has been an
issue for thousands of years (Mays & Taylor, 2003).

Tuberculosis, besides its capacity to be lethal, is still a glaring problem due to its
elusive nature. Thus, not only can TB be easily spread through air particles but the body can
also remain infected without the disease manifesting until the moment the immune system
is weakend (Burke, 2011). While the disease itself does not discriminate, the amount of
fatalities it causes are the result of discrimination due to economic discrepancies and lack
of financial aid for TB patients. Romania, is the perfect example of this, taking the third
place regarding the highest mortality rates from TB in EU (ECDS, 2024). Financial incentives
are supposed to function as an equalizer in the “battle’” against TB, yet the question still
remains: how effective are they really? Thus, this study’s aim is to historically and
sociologically contextualize tuberculosis while identifyng how effective financial incentives
are in increasing and maintaining adherence to treatment regarding the more dangerous
types of TB, namely multidrug-resistant tuberculosis (MDR-TB) and extensively drug-
resistant tuberculosis (XDR-TB).

Tuberculosis in the 19th century

While TB had existed for a long time already, the disease, like many other things, didn’t
become real until it felt real. In other words, only in the 19th century when the effects of
TB started to fit into an observable pattern, the disease became a reality. This new reality
plunged the world “in an era where discovering that you have tuberculosis equated to an
early death sentence” (Parvulescu, 2005, p.160).

In the “romantic” Europe of the century before the discovery in 1882 by
bacteriologist Robert Koch of the M. tuberculosis bacillus, which demonstrated the
infectious nature of the disease (Burke, 2011), a standard medical text of the time cataloged
the causes of tuberculosis as “hereditary disposition, unfavorable climate, sedentary
indoor life, poor ventilation, lack of light, and depressive emotions” (Sontag, 1977, p.54).
Even a “tuberculous” temperament had been defined: melancholic, extreme, passionate —
in other words, romantic (Star & Bowker, 1997). Many literary and artistic works of the 19th
and 2oth centuries included the tuberculous character, an ethereal, chaste being brimming
with innocence, incapable of coping with life’s brutality, cheated out of life and rewarded
for their struggle to stay alive, only with death. It was said that tuberculosis “causes
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euphoric states and has aphrodisiac powers,” that “unlike other diseases, it gives the
patient an appearance of health, colors their cheeks, makes them breathe faster, as if they
were always excited” (Parvulescu, 2005, p.160). Among the educated class, tuberculosis
was, in a way, celebrated as the disease of “innate victims, of sensitive and passive
individuals who are not sufficiently in love with life to survive” (Sontag, 1977, p.25). The
romanticized image of the pale and sensitive individual even became desirable, especially
for middle-class women, giving rise to the recurring image of the tuberculous courtesan,
indicating an association between disease and sexual attractiveness (Sontag, 1977).

However, prosaic reality revealed that while tuberculosis took the stage, hidden
behind the veil was not romanticism. It was poverty. TB bacilli could be rejected by an
individual’s immune system, thus avoiding infection. Even if infection with the tuberculosis
bacterium occurs, it can remain inactive, with the disease manifesting only when the
immune system is compromised (Burke, 2011). Therefore, the populations most frequently
showing signs of the disease were actually from the lower strata of society — too poor to
afford sufficient living conditions to maintain immunity.

Tuberculosis in Romania (19-20th century)

Living conditions in the young Romanian state did not ensure sufficient living conditions
for many citizens. In 1882, the year of the discovery of the M. tuberculosis bacillus,
tuberculosis caused more than 800 deaths out of 4,868 in Bucharest, equivalent to
approximately 16% (Pele et al., 2009). Statistical data collected and analyzed by one of
Romania’s first female doctors, Ecaterina Arbore (1873-1937), for the period 1875-1904,
show that in Bucharest, the annual number of deaths caused by tuberculosis fluctuated
between 725 and 1,231, reaching a rate of 4.25 per thousand inhabitants. Of course,
tuberculosis did not only affect Bucharest but almost all villages and towns in the country,
with high mortality rates even among children. Tuberculosis affected numerous notable
personalities at the end of the 19th and beginning of the 20th centuries, including journalist
Alexandru Antemireanu, writer Emil Garleanu, poet Nicolae Milcu, artist Mihai Floresa,
composer Filip Lazdr, physician Serban Eminovici (brother of Mihai Eminescu), and others
(Munteanu et al., 2016).

The first half of the 20th century was marked by tuberculosis, perceived as a social
disease in the Romanian context, with measures to combat tuberculosis also involving the
detection of social causes, given that it represented one of the most important factors in
the biological decline of the ethnic entity (Andreescu, 2013; Moldovan, 1926). A series of
social measures were even instituted for individuals suffering from pulmonary
tuberculosis, with conditions for marriage stipulated: those with closed and old
tuberculosis lesions could marry under medical supervision, while those with open bacillus
lesions could marry only after 3-5 years (Banu, 1943).

In a retrospective study on the incidence of tuberculosis cases, Golli et al. (2019)
identified an incidence rate of 106.8 per 100,000 population in 1996 (a rate that reached
high levels not seen in the previous 20 years), increasing by 38.5% in 2002 (142.2 per 100,000
population). After 2002, the incidence of tuberculosis decreased, but with annual
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variations: 74.5 cases per 100,000 population in 2014, 82 cases per 100,000 population in
2015, and 74 cases per 100,000 population in 2016. However, tuberculosis has not yet been
eradicated and continues to have a significant impact on global health and in Romania (e.g.,
Golli et al., 2019; Nitu et al., 2017). The incidence of tuberculosis cases in Romania is more
than four times higher than in the rest of the European Union and affects the most
vulnerable population who have a lifestyle exposed to disease contact or who have a
precarious health condition that favors the onset of the disease (WHO, 2019).

On the other hand, scientific, technical, and economic progress was beginning to
make its effects felt. The natural sciences began their development in Romanian territory
with the onset of industrialization at the end of the 19th century. Even during the period of
the Principalities (before the War of Independence), famous researchers emerged:
physicist and mathematician Emanoil Bacaloglu, chemist Alexe Marin, doctors Nicolae
Kretzulescu and Carol Davila, the founder of Romanian higher medical education. This was
the period when André-Victor Cornil (1837-1908) published the world’s first bacteriology
treatise (1885), and hygiene became central for progressive doctors, including in Romania,
where initiatives by doctors Stefan Episcopescu, Constantin Virnav, luliu Barach, and lacob
Felix supported medical evolution primarily based on prophylaxis (Radu, 2012).

Georgescu N., Chief Physician of the Capital from 1892 to 1905, obtained in 1898
from the Brancovenesc Hospital Trust the donation of barracks on Dealul (a quarantine
space in case of a cholera epidemic) for the establishment of a hospital for treating
tuberculosis patients (Pele et al., 2009). In the same year, the first position of communal
physician specialized in tuberculosis (prophylaxis, diagnosis, treatment) was established
(albeit for a short period), primarily dedicated to the poor classes, where the TB bacillus
always found room to thrive. Unfortunately (and representative of the educational level of
the time), some beneficiaries saw this form of social and health assistance as an intrusion
and a source of displeasure, ultimately becoming a factor exerting pressure on authorities
to shut it down (Bratescu, 1970).

Starting in 1900, physician and academician Victor Babes (1854-1926), knowing how
important it was to unite efforts to prevent and reduce the effects of tuberculosis,
proposed in a meeting of the “Medical Sciences Society” (Bercus, 1981) a series of practical
measures for wide-scale implementation: isolating patients both in hospitals to prevent
disease spread to other patients and in society; developing public educational campaigns
to raise awareness of the risks, symptoms, and correct treatment of the disease; sanitizing
public spaces such as taverns and installing spittoons managed by public administration;
establishing social insurance houses and specialized sanatoriums (following Western
models), and even a national “League” (in a form that today would be commonly
recognized as a non-governmental organization) to control and reduce disease spread. At
the same time, Victor Babes emphasized the importance of collecting statistical data on
the incidence, prevalence, and evolution (mortality and morbidity) of this disease (Bercus,
1981).

In 1901, lacob Felix published “The History of Hygiene in Romania in the 19th Century
and Its State at the Beginning of the 20th Century,” drawing attention to the fact that the
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study of hygiene requires consensus and collaboration among multiple medical, natural,
and social sciences (Radu, 2012).

Adherence to treatment

Tuberculosis is a social disease, not only because of its capacity to affect a third of the
global population (not necessarily in its active form) (Prozorov et al., 2012), but also
because it is profoundly dependent on the social context. Poverty, social inequality and
marginalization, lack of education and trust in the medical system, difficult access to
medical services, drug or alcohol addiction, migrant status, incarceration - all these factors,
often beyond the patient’s control, significantly contribute to the success or failure of drug
treatment, with all the associated consequences (Roberts & Buikstra, 2003). Despite this,
patients are often blamed not only for the disease but also for the failure of the treatment
or its transmission. Non-compliance with treatment is heavily stigmatized, despite the fact
that it is simply inevitable at times, almost to the point of blaming patients for their own
illness (Burke, 2011).

Given that more than half of tuberculosis patients do not complete treatment, drug
resistance - leading to MDR-TB and XDR-TB, prolonged infections, relapses, or patient
deaths may occur, with patient adherence to treatment influenced by many factors,
including patient gender, low income, and HIV/AIDS effects (Cuneo & Snider, 1989; Hertz &
Schneider, 2019; Mishra et al., 2005; WHO, 2019a; Volmink & Garner, 2007). Even in the case
of patients treated for tuberculosis in a timely or partially treated manner, subsequent
complications can occur among many patients, such as pulmonary tuberculosis, which can
lead to airflow obstruction or restrictive conditions (e.g., Plit et al., 1998). Among the risk
factors associated with mortality in tuberculosis patients are anemia, positive sputum
smear, smoking, drug-induced hepatitis, diabetes mellitus, drug use, and a history of
previous tuberculosis (Alavi-Naini et al., 2013).

To be truly effective, disease control measures must approach therapy in a
profoundly “patient-centered” manner, taking into account the patient’s living conditions
(Roberts & Buikstra, 2003), so that the factors that favor non-compliance are minimized, if
not nullified. Designing and evaluating interventions to improve treatment adherence in
chronic conditions requires an entirely comprehensive intersectional approach. Fields such
as psychology and behavioral economics offer perspectives that can improve the design
and implementation of interventions, both financial and otherwise, to enhance the
patients’ medical conditions and increase their chances of survival (Kimmel & Troxel, 2012).

Despite the availability of effective treatment, tuberculosis tends to remain one of
the major infectious diseases worldwide, associated with severe morbidity and mortality,
directly correlated with non-adherence to treatment (van den Boogaard et al., 2012). The
proportion of patients who do not complete treatment is estimated to be between 16 and
49% (Volmink & Garner, 2007). The main reasons for treatment discontinuation are adverse
reactions, cost, stigma associated with the disease, and the belief that the disappearance
of symptoms or TB bacilli cultures taken from sputum implies the disease is cured (Munro
et al., 2007).
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Supporting treatment and directly observing administration can improve
adherence, but have not succeeded in reducing the rate of non-compliance to zero.
Practices for checking and monitoring adverse effects vary significantly from one region to
another, but most guidelines recommend at least one consultation every 2 months and
checking clinical response and microbiological profile at the end of treatment (Karumbi &
Garner, 2015).

Non-adherence increases the risk of treatment failure and disease recurrence and is
considered the most important contributing factor in the emergence of drug-resistant
tuberculosis (WHO, 2008). Especially MDR-TB and XDR-TB pose serious threats to public
health (van den Boogaard et al., 2012). To improve adherence to TB treatment, the World
Health Organization recommends direct observation of treatment administration (DOT) by
a trained person (WHO, 2002). However, DOT programs require major investments in
human resources, especially when provided in dedicated centers, and there is a risk that
they may not be strictly applied when monitoring services are provided by a member of
the patient’s community (Frieden & Sbarbaro, 2006). Once again, the issue of non-
adherence to treatment is not as simple as fixing only one cog in the machine.

Evene if there is a heavy healthcare and treatment monitoring providers, however,
risks ignoring an essential factor: the patient. A qualitative study conducted in Tanzania
showed that the intention to adhere was the most important determinant of adherence
behavior among participants. This intention was preceded by the decision to seek medical
care (as opposed to traditional care) and shaped by knowledge and beliefs about anti-TB
treatment, as well as the motivation to be cured. The intention to adhere to the treatment
regimen helped participants overcome perceived barriers and create a supportive
environment for adherence, where the presence of social support played a very important
role. Social support was seen as a direct facilitator of adherence to anti-TB treatment,
providing emotional and financial support and even directly reminding patients to take
their medications. Additionally, social support reinforced patients’ intention to maintain
treatment adherence through perceived social pressure (van den Boogaard et al., 2012).

The patient’s intention to follow the treatment regimen as a major determinant of
adherence behavior aligns with two commonly cited health behavior theories: the Theory
of Reasoned Action (TRA; Ajzen, 1988) and the Theory of Planned Behavior (TPB; Ajzen,
1991). According to the TRA, the intention to perform a certain behavior is determined by
two independent variables: attitudes toward the behavior and subjective norms, i.e.,
perceived social pressure (Ajzen, 1988). In line with the TRA, the Tanzanian study found
that knowledge and beliefs about anti-TB treatment (attitudes toward the behavior)
underpinned the patient’s intention to adhere, and that social support induced a perceived
social pressure to maintain treatment adherence (van den Boogaard et al., 2012).

In TPB, perceived behavioral control (i.e., self-efficacy) is included as a third variable
determining behavioral intention (Ajzen, 1991). In contrast to TPB, the Tanzanian study
found that the intention to adhere could help overcome perceived barriers to adherence
to anti-TB treatment. However, not all barriers to adherence are under volitional control,
and thus it would be too simplistic to conclude that all patients who fail to overcome
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barriers to adherence lack the intention to adhere. Nonetheless, assessing the patient’s
intention to adhere is a crucial first step (van den Boogaard et al., 2012).

Adherence to medical treatment, therefore, has multiple facets, being dependent
on both external conditions (socio-economic, medical, etc.) and internal factors
(psychological, educational, etc.) that make up the individual as a whole. Successful
programs to improve adherence have four common characteristics: (1) they provide
information about the disease, (2) they use prompts and reminders, (3) they offer positive
reinforcement for adherence, and (4) they provide social and possibly economic support
for treatment (Haynes et al., 1987).

Adherence to treatment in Romania

In the battle against tuberculosis, Romania is among the European countries with high
priority for WHO (de Colmbani et al., 2015). An analysis of tuberculosis incidence rates
worldwide indicates that Romania has a high incidence rate (100-249 cases per 100,000
population) compared to other European countries, similar to rates seen in Russia and
some countries in Asia and Africa (Dye et al., 1999). A WHO analysis focusing on Romania’s
national tuberculosis program (de Colombani et al., 2015) suggested that Romania, unlike
Western European countries, has a relatively high average length of hospital stay for
tuberculosis patients (35 days) and a high hospitalization rate (85%). However, many
patients do not reach the follow-up phase of treatment, indicating a low success rate in
retaining patients in treatment. Less than 20% of tuberculosis patients were successfully
treated (2008-2011), compared to over 60% and even over 75% in other countries in the
region (Stillo, 2017). There has been only a modest 35% increase over time, while personal
poverty, alcohol consumption, and other social factors cannot be used as a scapegoat to
fully explain why people still die from a treatable disease.

A comparative study between Romania and the Republic of Moldova (Rais et al.,
2016) underscored the importance of tuberculosis as a priority public health issue for both
countries, each making significant legislative and management efforts aligned with WHO
guidelines. Budgets allocated to tuberculosis prevention, surveillance, and control
programs are low in both countries, and the high financial burden of tuberculosis shares
common culprits: low living standards, alcoholism, poor diet, migration, increasing
homelessness, etc. An analysis of factors influencing tuberculosis treatment success in
several European countries (Falzon et al., 2005) found that treatment success was
associated with younger age, female sex, and non-multi-drug resistance. Although initially
considering the Romanian population, the Romanian cohort was excluded due to a large
number of failed cases, cases that were seemingly still in treatment, and the exclusion of
foreigners altogether. The study emphasized the importance of prioritizing adherence
enhancement and improving care for the elderly population, suggesting that variations in
treatment success between countries are linked to insufficient data monitoring and the
effectiveness of national control programs.



Journal of Comparative Research in Anthropology and Sociology, Volume 15, Number 1, Summer 2024

Financial support

Circling back to the interaction between poverty and TB, it is important to delve deeper
into the concept of financial support and what its implications are for TB patients.
Tuberculosis, being a disease that significantly affects socially and economically
disadvantaged individuals, makes financial support a crucial factor for the satisfaction and
treatment compliance of those with tuberculosis (e.g., Palha et al., 2012; Orlandi et al., 2019;
WHO, 2002). It has been shown that even a small financial payment in a tuberculosis clinic
(e.g., Malotte, Rhodes, & Mais, 1998; Pilote et al., 1996) increased return rates to the clinic
among active drug users (from 33% to 93%) and homeless individuals (from 53% to 84%).

Taking this into account, we cannot limit the adherence process to being solely the
patient’s responsibility and a completely individual act, but rather we should consider it as
being associated with the social production and reproduction of processes aimed at social
inclusion and living and working conditions (Orlandi et al., 2019). Thus, incentives such as a
basic food basket or transport vouchers become important for developing consistent and
lasting connections between the patient and the medical team in order to integrate the
patient into the treatment process (Orlandi et al., 2019). On the other hand, although these
incentives are useful for increasing adherence, taking measures focused on transforming
the situation of tuberculosis patients (and not just remedying certain aspects) could be
targeted through public policies with the aim of truly changing the living conditions of
these patients (Orlandi et al., 2019; Stillo, 2012). The focus should not be narrowed to mere
survival, rather it should be expanded towards allowing patients to truly live their lives.

A recent analysis explores the reasons why tuberculosis patients in Eastern Europe
and Central Asia adhere to or do not adhere to prescribed treatment (Auer et al., 2020). In
Romania, in addition to other services, social workers and psychologists from
multidisciplinary teams specific to tuberculosis treatment offer food or transport vouchers
to tuberculosis patients. As Stillo (2012) observes, incentives offered to Romanian
tuberculosis patients (e.g., food vouchers and bus tickets) significantly increased their
adherence to treatment, being an important aid especially for the working class and those
with low incomes. However, the author suggests that the funding is insufficient, which
causes individuals with lower living standards to relapse or have poor treatment outcomes
in the absence of social support. Thus, financial incentives prove to be an effective yet
unreliable solution.

Similarly, an analysis by Beith, Eichler, and Weil (2007) regarding tuberculosis
detection and treatment based on incentives indicated that the main forms of incentives
offered to Romanian patients consist of providing transportation and food vouchers. Gift
vouchers offered to providers involved in treating tuberculosis patients are provided based
on a series of conditions: new cases confirmed by microscopy, the DOT rate in patients with
positive sputum, and cases of patients who missed DOT visits. These gift or food vouchers,
totaling 6 per month, can be used to purchase food and personal hygiene products. The
number of vouchers received by the patient is directly proportional to the number of DOT
meetings and treatment compliance. This scheme for tuberculosis patients indicates
through its preliminary results a high increase in DOT attendance and is granted by the
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Global Fund to Fight AIDS, Tuberculosis, and Malaria (GFATM) and managed by DOW, the
National Tuberculosis Programs, and the Red Cross. Transport provision for patients
coming to the clinic was funded by the SOROS foundation (only until 2002) and managed
by the National Tuberculosis Programs and DOT nurses. Although there were no initial
baseline data, treatment adherence increased by 95% as a result of the transport vouchers
offered to tuberculosis patients and decreased by 80% when the program ended.

Financial incentives

Various types of financial incentives have been proposed as mechanisms to improve
treatment adherence. Reducing or eliminating copayments is an important component
(Doshi et al., 2009), involving structural changes to improve access to medications and
consequently adherence. Several studies have evaluated the correlation between reducing
copayments for long-term prescribed medications and treatment adherence. The first
evidence of this correlation comes from an observational study in which adherence
worsened in patients subjected to increased copayments for prescriptions (Chernew et al.,
2007). This study also showed overall reductions in adherence over time for all subjects
(Chernew et al., 2008). Additionally, the effects of increasing copayments, compared to
reducing them, seem to be asymmetric: increases in copayments have a negative effect on
adherence, while reductions in copayments may not bring comparable benefits (Tversky
and Kahneman, 1991). These observations, as well as others, have led to the development
of other interventions based on concepts derived from behavioral economics, such as
financial incentives (Kimmel and Troxel, 2012).

Financial incentives have been shown to influence health-related behaviors in
various contexts; for example, utilization rates of medical services, such as gynecological
consultations following an abnormal Pap smear (Marcus et al, 1998), postpartum visits for
teenage mothers (Stevens-Simon et al., 1994), or the return rate of HIV patients for
discussing PPD test results (Chaisson et al., 1996). An analysis of 11 randomized studies
examining the effect of financial incentives found that in 10 out of the 11 studies, financial
incentives promoted adherence better than any tested alternative, leading to better blood
pressure control, higher rates of medical consultations, and higher immunization rates. A
more recent analysis of 47 studies on financial incentives found that different incentive
mechanisms were effective in changing behavior. Effectiveness varied depending on the
size and type of payment, but few studies examined long-term effects or cost-effective
methods (Kane et al., 2004).

Studies on the effects of financial incentives on unhealthy behaviors such as alcohol
or drug use (Higgins and Silverman, 1999) are of interest not only because these behaviors
are associated with a higher risk of developing tuberculosis, but also because such
behaviors are difficult to change and require continuous reinforcement. In controlled
environments such as drug treatment programs, financial incentives have been extremely
effective in modifying behavior and leading to higher retention and abstinence rates in the
program (Higgins, 1999). This strategy, known in the literature as contingency
management (Higgins & Silverman, 1999), can substantially improve the adoption and
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adherence to healthy behaviors. For example, a randomized clinical trial among adults
using cocaine found that progressively higher payments for urine samples consistently
indicating the absence of drugs led to significant improvements in treatment completion
and abstinence. This effect continued even after the incentive period ended showing that
financial incentives can have long-term behavioral changes. This study shows the clear
effectiveness of incentives and also demonstrates the importance of frequent monitoring
and feedback (Higgins, 1999).

Lottery-based incentives have also proven effective as a way to modify health-
related behaviors (Kane et al., 2004). This approach was inspired by the success of the
Dutch postcode lottery, where not individuals but winning postcodes are selected, and
those living in the area who have purchased a ticket automatically receive a prize
(Zeelenberg & Pieters, 2004). Several perspectives from behavioral economics combine to
explain the lottery’s success and suggest ways to maximize their effectiveness. Firstly,
research indicates significant effects even in the case of small rewards and penalties if they
occurimmediately (Kimmel & Troxel, 2012). Adherent patients, for example, should be able
to quickly find out if they have won a prize. Secondly, people are motivated by past reward
experiences in relation to the prospect of future rewards (Camerer and Ho, 1999) and are
emotionally attracted to small probabilities of large rewards (Loewenstein et al., 2001).
Lotteries can be adapted to offer frequent small wins (e.g., a 1in 5 chance for a $10 reward)
and rare large wins (e.g., a 1 in 100 chance for a $100 reward). Frequent small rewards
enhance the attractiveness of lotteries by providing intermittent positive reinforcement
(Kimmel & Troxel, 2012). Thirdly, decision-making research has found that the desire to
avoid regret is a strong force in making decisions under risk (Connolly & Butler, 2006), so
by providing non-adherent patients with feedback about what they would have won if they
had been adherent, the scheme can maximize regret and stimulate the desire to avoid it
among those who did not achieve positive results. In the Dutch postcode lottery, those
who fail to buy a ticket find out they would have won if they had bought one; similarly, non-
adherent patients can be informed they would have won a prize if they had been adherent
(Kimmel & Troxel, 2012).

Anticipated regret has also been shown to affect preventive behavior in other
contexts, such as significantly increasing vaccination use among people who regretted not
getting vaccinated the previous year and then fell ill (Chapman & Coups, 2006). Finally, the
chance of not receiving the prize they would have won due to non-adherence leverages
loss aversion (Chernew et al., 2007). Loss aversion has been used to explain many
inconsistencies in traditional economic choice models and has improved understanding in
areas involving choice under uncertainty (Rizzo & Zeckhauser, 2003).

Given that tuberculosis is the infectious disease emblematic of the association with
poverty and social exclusion (Dye et al., 2009), with consistently higher incidence in
marginalized social groups (Oxlade & Murray, 2012), we can infer that financial incentives
could be a key element in increasing treatment adherence.

In 2011, the Brazilian Ministry of Health aligned with other social assistance agencies
to concertedly address both tuberculosis and other diseases of poverty through
conditional financial incentives, aimed at improving case detection and treatment access,
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preventing reinfection or relapse, social reintegration, and physical rehabilitation (Torrens
et al., 2016). Conditional financial incentive programs are very popular social protection
measures designed to lift people out of extreme poverty and interrupt the
intergenerational transmission of poverty by improving material conditions and access to
education and health services (UNDP, 2014).

Since 2003, Brazil has been running the Bolsa Familia Program (BFP), the national
conditional financial incentives program, which aims to improve the human capital of poor
citizens through increased use of public services and interruption of intergenerational
poverty transmission (Soaeres et al., 2007). An analysis of health status data of the
beneficiary population, correlated with socio-economic data (Torrens et al., 2016),
concluded that conditional financial incentives likely contributed to a 7% increase in
tuberculosis cure rates in Brazil. The percentage rises to 11% for patients not enrolled in the
Brazilian DOTS program. However, it should be noted that this result is only a correlation,
as before 2011, the financial incentive program did not specifically target families affected
by tuberculosis, with selection criteria based solely on the socio-economic conditions of
the households (Torrens et al., 2016).

It should not be surprising that higher cure rates were observed among tuberculosis
patients not enrolled in DOTS: in Brazil, TB patients are enrolled in the DOTS program only
if they are considered capable of completing their treatment. It could be argued that
among those deemed ineligible, the contribution of financial incentives is higher than in
those who receive standard care from the outset. In other words, among those who do
not even receive standard TB care (based on free diagnosis and treatment and DOTS used
to enhance treatment compliance), the role of social protection interventions may be
proportionally greater (Torrens et al., 2016).

Brazil’s example indicates the potential of conditional financial incentives to
increase the likelihood of tuberculosis cure, mainly by influencing health-seeking behaviors
and improving individuals’ response to treatment (Torrens et al., 2016). In the first case, it
can be postulated that with better access to health care services (access often conditioned
on the provision of the incentive), people may become indirectly better informed about
diagnostic and treatment options as well as TB symptoms, thus becoming more inclined to
promptly access medical services. In the second case, it is likely that this type of program
increases TB cure rates by improving food security and nutritional status among
intervention beneficiaries and, therefore, the immune competence of patients.

Financial assistance has also been shown to improve TB treatment outcomes by
alleviating the costs imposed on households affected by TB (Wingfield et al., 2014). In this
latter case, it can be imagined that by avoiding further impoverishment of the household,
financial incentives can help reduce the risk of malnutrition and the psychosocial stress
associated with poverty.

Financial incentives can take various forms, they don’t need to be strictly monetary.
For example, in Singapore, a local assistance scheme for adherence to anti-TB treatment in
the form of DOT offered needy patients supermarket vouchers to complete their
treatment (Tan Tock Seng Hospital, 2015).
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Household income and employment status

A study conducted by Mishra et al. (2005) indicated a significant connection between the
risk of non-adherence to tuberculosis treatment and individuals who are unemployed, have
low occupational status, and a low annual income. Similarly, Xu et al. (2009) suggest that
being unemployed alongside the high costs associated with tuberculosis can exert major
financial pressures on families and lead patients to discontinue treatment.

The first support group for anyone that is burdened with TB to fall back on is their
own family. Unfortunately, the reality is that household income in Romania is not high
enough to facilitate a comfortable living. This fact, coupled with the possibility of
contracting the disease from an affected family member, are risk factors that greatly
increase the risk of tuberculosis (Ndishimye et al., 2017). Social protection expenditures in
2005 accounted for 28.8% of the gross domestic product (GDP) in Romania (Berger et al.,
2010). Most expenditures were for social insurance and family benefits. However, in 2001,
conditions for receiving unemployment benefits were tightened while family allowances
were reduced. Thus, most TB patients could not afford to be healthy even before the
manifestation of the disease. More than just a disease, TB can be a prison for the patient
and the family that cannot financial support their treatment.

Although most studies indicate that unemployment can be a risk factor for non-
adherence to treatment (e.g., Bhatia, Dranyi, & Rowley, 2002; Jakubowiak et al., 2008;
Mishra et al., 2005; Mittal & Gupta, 2011; Xu et al., 2009, etc.), evidence contradicting these
results has been identified, suggesting that individuals with tuberculosis who are
unemployed may actually be more adherent to treatment (e.g., Kulkarni et al., 2013).
People with tuberculosis and no job may attend DOT centers and take their medications
more often as a result of not having time constraints (Kulkarni et al., 2013). It is also worth
noting that the majority of individuals in the unemployed group were women, and
generally, women (who often have a social and familial support role during anti-
tuberculosis treatment) are considered to be more adherent to treatment compared to
men (Balasubramanian et al., 2004; Jakubowiak et al., 2008; Kulkarni et al., 2013; WHO,
2017).

Given that more than half of tuberculosis patients do not complete treatment, drug
resistance - leading to MDR-TB and XDR-TB, prolonged infections, relapses, or patient
deaths may occur, with patient adherence to treatment influenced by many factors,
including patient gender, low income, and HIV/AIDS effects (Cuneo & Snider, 1989; Hertz &
Schneider, 2019; Mishra et al., 2005; WHO, 20193; Volmink & Garner, 2007). Even in the case
of patients treated for tuberculosis in a timely or partially treated manner, subsequent
complications can occur among many patients, such as pulmonary tuberculosis, which can
lead to airflow obstruction or restrictive conditions (e.g., Plit et al., 1998). Among the risk
factors associated with mortality in tuberculosis patients are anemia, positive sputum
smear, smoking, drug-induced hepatitis, diabetes mellitus, drug use, and a history of
previous tuberculosis (Alavi-Naini et al., 2013).

Completing treatment is a major goal in treating tuberculosis patients and signifies
high patient adherence, which can be intensified through the use of incentives unlike in the
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case of patients who are not rewarded in any way (Davidson et al., 2000; Schluger et al.,
1995). Thus, while employability may still require further study in order to truly grasp the
causal relation between it and adherence to treatment, financial incentives cannot be
dismissed as important factors in increasing overall adherence to treatment.

Public policies and programs

At the level of Romanian public policies, support programs, or even just disease detection,
tuberculosis patients face a lack of funds and public awareness regarding the challenges
they encounter (Stillo, 2012). In addition to these issues, the shortage of tuberculosis
medications significantly affects individuals diagnosed with this disease, compounded by
social stigma that attributes incurable and shameful characteristics to the illness (Stillo,
2012).

The World Health Organization (WHO, 2022) provides specific treatment guidelines
for those resistant to drug therapy, guidelines that also guide agents involved in public
policies at the level of Ministries of Health or those implementing national programs for
tuberculosis patients. In Romania, through the Minister of Health’s order, the Technical
Assistance and Management Unit (UATM) within the National Program for Prevention,
Surveillance, and Control of Tuberculosis (PNPSCT) ensures the coordination of activities
concerning technical and methodological aspects with the help of a pneumology specialist
with at least 5 years of experience in tuberculosis (Ministry of Health of Romania, 2015).

The response of the Romanian health system to reduce tuberculosis-related
difficulties has been implemented in accordance with the National Strategy for
Tuberculosis Control in Romania 2015-2020, approved by Government Decision No.
121/2015. PNPSCT was established following prescriptive legislation to regulate the
implementation of national public health programs funded from the state budget,
specifically from the Ministry of Health.

Patients with drug-resistant tuberculosis receive substantial assistance from NGOs,
their communities, and civil society groups (Auer et al., 2020), all of which provide various
services: administrative support, transport vouchers, food, etc. For patients with
pulmonary tuberculosis, smoking poses a major health challenge in the Romanian
population, even among hospitalized patients (Ndishimye et al., 2017). From this
perspective, intensifying anti-smoking campaigns would be advisable, especially since free
smoking cessation services are not readily available to most Romanian patients (e.g.,
Ndishimye et al., 2017).

Quantitative analysis

As the research on financial incentives in relation to adherence to treatment for MDR-TB
and XDR-TB is almost non-existent, | decided to add my own contribution in order to create
grounds for further academic discussion surrounding treatment in Romania.

The analyzed database was created by completing a questionnaire designed to
gather the necessary information for including patients in the project “M213S7 - Improving
TB MDR/XDR control by ensuring uninterrupted, complete, and quality treatment with
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medications procured through GLC (DOTS-Plus).” At the initiation of tuberculosis
treatment, patients were informed about the project, signed GDPR consent for the use of
personal data, and completed the questionnaire either personally or with the assistance of
medical staff (nurses/doctors). Some of the data were retrieved from the information
system.

The analyzed database has 914 cases, distributed as such: 700 male respondents
(76.6%) and 214 female ones (23.4%). As for the age distribution, 11 patients fell into the o-
17 years category (1.2%), 128 into the 18-29 years category (14%), 417 into the 30-49 years
category (45.6%) and, lastly, 258 into the 50+ years category (39.1%). Regarding the type of
tuberculosis, the most identified cases were for MDR tuberculosis with a staggering 840
cases while XDR tuberculosis cases were on the lower end with 74 cases.

Out of the total 914 cases, 286 (31.3%) were new. This number proved to be the
majority of cases, indicating that most patients that entered the program had been
recently diagnosed with TB. This situation is representative of the aggravated situation in
Romania where TB cases are growing at a both rapid and consistent pace (Figure 1).

Figure 1. Distribution patients’ case profile
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Shortly behind the category of new cases, another numerically significant category
is that of those who relapsed with 235 patients (25.7%) that were previously treated for TB
but relapsed. Third in line is the category of chronic patients with 175 cases (19.1%),
representing those with a long lasting or persistent form of TB. Moreover, 130 cases (14.2%)
fell into the failure category, representing those that had not previously finalized their
treatment or did not adequately respond to the prescribed therapeutic interventions.

This analysis provides an overview of the distribution of cases in different initial
categories and helps to understand the composition of the patient sample in terms of
previous treatment history and disease status at the start of the program. This information
can be useful for identifying potential risk factors, targeting interventions, and allocating
resources based on the predominant case categories.
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When analyzing the distribution by gender within each age group (Table 1), a
notable shift is observed from a relatively balanced distribution in younger age groups to a
higher proportion of men in older age groups. This suggests that gender disparities in
tuberculosis prevalence become more pronounced with age.

Table 1. Correlation between age and gender of TB patients

Patient Gender
Masculine | Feminine Total

Age categories|o-17 years  |Count 6 5 1]
% within age category 54.5% 45.5% 100.0%

% within patient’s gender 0.9 2.3% 1.2%

18-29 years |Count 66 62 128

% within age category 51.6% 48.4%  100.0%

% within patient’s gender 9.4% 29.0% 14.0%

30-49 years (Count 324 93 417,

% within age category 77.7% 22.3% 100.0%

% within patient’s gender 46.3% 43.5% 45.6%

50+ years Count 304 54 358

% within age category 84.9% 15.1%  100.0%

% within patient’s gender 43.4% 25.2% 39.2%

Total Count 700 214 914
% within age category 76.6% 23.4%  100.0%

% within patient’s gender 100.0% 100.0%|  100.0%

For the age category 18-29 years, a notable change in gender distribution can be
observed. The proportion of men (51.6%) and women (48.4%) becomes almost equal. This
change in gender balance can be influenced by a combination of biological and social
factors that emerge during adolescence and young adulthood.

Biologically, hormonal changes associated with puberty and reproductive
development can have a differential impact on susceptibility and immune response to
tuberculosis infection in men and women. For example, the female sex hormone estrogen
has been shown to have immunomodulatory effects that could influence the risk and
progression of tuberculosis.

Socially, gender-specific behaviors and exposures that become more prominent in
this age group can contribute to the changing gender distribution. For example, young
men may be more likely to engage in high-risk behaviors such as smoking or substance
abuse, which can increase their vulnerability to tuberculosis.

Gender disparity becomes more evident for older age categories, with men
accounting for 77.7% of cases in the 30-49 years age category and 84.9% in the 50+ years
age category. This disproportionate prevalence of tuberculosis among older men may be
influenced by a combination of factors, including cumulative exposure to occupational
hazards, preventive health-seeking behaviors, and social norms related to masculinity. Men
may be more likely to work in high-risk environments, engage in behaviors that increase
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their vulnerability to tuberculosis (e.g., smoking), and delay seeking medical care due to
social norms.

The age distribution by gender reveals a disproportionate prevalence of
tuberculosis across different age categories and its potential social consequences. The 30-
49 years age category represents the largest proportion of cases among both men (46.3%)
and women (43.5%), highlighting the substantial impact of tuberculosis on adults in their
prime working years.

This finding has significant implications for the social and economic well-being of
individuals, families, and communities. Adults in this age group are often the primary
breadwinners and caregivers, playing crucial roles in both the formal and informal sectors
of the economy. The high prevalence of tuberculosis in this population can lead to reduced
labor productivity, as individuals may be unable to work or may have reduced efficiency
due to the debilitating effects of the disease. This, in turn, can place financial pressures on
families, as income loss and healthcare costs can burden households and exacerbate
existing socio-economic inequalities.

Examining the way in which stimulation mechanisms influence patients’ conformity
to therapeutic interventions prescribed for MDR/XDR tuberculosis.

Data suggests that adherence to the prescribed therapetuic interventions represents a
difficult challenge for the patients.

More than a third of the patients (35.4% - 324 cases) did not adhere to the program
at all, which is a concerning finding and highlights the need for interventions to improve
adherence. Approximately 28% (255 cases) of the patients adhered to the program to some
extent, but to less than half of the prescribed interventions. This indicates that although
these patients engaged with the program, their levels of adherence were suboptimal. Just
over a third of the patients (36.7% - 335 cases) adhered to more than half of the prescribed
interventions, with some potentially achieving full adherence. This group represents the
patients who demonstrated relatively better adherence to the program.

The analysis reveals a clear need to investigate the factors contributing to low
adherence levels and to develop specific strategies to improve patient adherence. This
might involve examining barriers to adherence, such as side effects, accessibility to
healthcare, social stigma, or lack of education and support for patients.

The correlation between the number of tickets received in the program and the
treatment status at the end of the program (Table 2) has a coefficient of 0.137, at a
significance level of less than 0.01. The Pearson correlation analysis reveals a weak positive
linear relationship between the number of tickets received in the program and the
treatment status at the end of the program. This suggests that patients who receive more
tickets tend to have slightly more successful treatment outcomes, although the
relationship’s intensity is relatively weak.

Table 2 provides evidence for a positive association between the incentive
mechanism (number of tickets) and treatment success. However, it is important to note



Soroaga / Correlating financial incentives and adherence to treatment for Tuberculosis patients

the correlation coefficient of 0.137, which is relatively small, indicating a weak relationship.
Although the relationship is statistically significant, its practical significance may be limited.

Table 2. Correlation between number of tickets received in the program and treatment status at the end
of the program

Number of [Treatment status
tickets received | at the end of the
in the program program

INumber of tickets Pearson Correlation 1 137"
received in the Sig. (2-tailed) .000
|program N 914 914
Treatment status at  [Pearson Correlation 137" 1
[the end of the programisig. (2-tailed) .000

N 914 914

**, Correlation is significant at the 0.01 level (2-tailed).

Nevertheless, the significant positive correlation provides some support for the
potential role of incentive mechanisms in promoting treatment success. Further research
may be needed to explore the effectiveness of incentive-based interventions combined
with other strategies to optimize treatment outcomes in this population.

The correlation between the degree of treatment adherence and the initial case
type (Table 3) is negative, with a coefficient of -0.065 and statistically significant (p=0.05).
This coefficient is negative, indicating a very weak inverse relationship between the degree
of adherence and the initial case category. In other words, as one variable increases, the
other tends to decrease slightly. This suggests that higher categories of adherence are
slightly associated with lower categories of the initial case, but the relationship is weak and
other factors may play a more significant role.

Correlating the patient’s employment status with maintaining and/ or increasing
adherence to treatment.

Based on the correlation coefficient of -0.044 between the patient’s occupation and the
treatment status at the end of the program (Table 3), there is a very weak negative
relationship between these two variables. Although this suggests that a patient’s
occupation has a weak influence on treatment outcome, it still indicates that employed
patients had better treatment results.

There are several explanations for why individuals with a job might have better
tuberculosis treatment outcomes compared to those who are unemployed. Firstly, being
employed often provides individuals with a sense of social support and integration. The
workplace offers opportunities for interaction with colleagues, forming relationships, and
belonging to a social network. This support system can offer emotional and practical
assistance during the treatment process, encouraging adherence and helping individuals
cope with the challenges of managing their illness. Moreover, social integration through
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work can reduce feelings of isolation and stigmatization associated with tuberculosis,
which can be barriers to seeking and adhering to treatment.

Table 3. Correlating patient’s employment status and treatment status at the end of the program

Patient’s Treatment status
employment at the end of
status program

Patient’s employment status|Pearson Correlation 1 -.044

Sig. (2-tailed) .188

N 914 914
Treatment status at the end |Pearson Correlation -.044 1|
of program Sig. (2-tailed) 188

N 914 914

Secondly, having a job typically provides individuals with economic stability and
access to resources. A stable income and financial resources can facilitate access to
healthcare services, medications, and other necessary resources for effective tuberculosis
treatment. Employed individuals might also have health insurance benefits through their
job, covering the costs of medical consultations, diagnostic tests, and medications. This
financial support can reduce the burden of treatment expenses and improve adherence to
treatment. Economic stability also allows individuals to maintain a better quality of life,
including adequate nutrition, housing, and transportation, which are important factors for
successful treatment.

Thirdly, a job often provides a structured daily routine and a sense of purpose. A
regular schedule can help individuals establish and maintain healthy habits, including taking
medications on time and attending medical appointments. The structure and responsibility
associated with work can motivate individuals to prioritize their health and adhere to
treatment regimens to maintain job performance and continue to support themselves and
their families.

Fourthly, having a job contributes to a positive self-identity and a sense of self-
respect. It provides individuals with a sense of accomplishment, productivity, and
contribution to society. Positive self-perception and mental well-being can enhance the
motivation to take care of one’s health and adhere to treatment. Individuals who feel
valued might be more likely to prioritize their health and actively participate in their
treatment journey. Additionally, employment can offer a sense of normalcy and help
individuals maintain a positive outlook during the challenging process of tuberculosis
treatment.

Lastly, workplaces often offer health education programs, wellness initiatives, and
access to health-related information. Employed individuals might have more opportunities
to learn about tuberculosis, its treatment, and the importance of adherence. Health
knowledge gained through workplace resources and interactions with colleagues can
empower individuals to make informed decisions about their health, communicate
effectively with healthcare providers, and actively engage in the treatment process.



Soroaga / Correlating financial incentives and adherence to treatment for Tuberculosis patients

It is important to note that while having a job can contribute to better tuberculosis
treatment outcomes, the relationship is complex and multifaceted. Other factors such as
job type, working conditions, professional demands, and workplace policies can also
influence treatment adherence and outcomes. Additionally, socioeconomic disparities,
discrimination, and structural barriers can further hinder access to healthcare and
treatment adherence, even among employed individuals.

Conclusion

Tuberculosis (TB), historically romanticized and misunderstood, has been a significant
public health challenge globally and particularly in Romania. The disease, caused by
Mycobacterium tuberculosis, has deep socio-economic roots, impacting the most
vulnerable populations. In Romania, high mortality rates from TB have been recorded since
the late 19th century, often linked to poor living conditions and inadequate healthcare
access.

Financial incentives have emerged as a crucial strategy in enhancing treatment
adherence for TB, especially multidrug-resistant (MDR-TB) and extensively drug-resistant
tuberculosis (XDR-TB). These incentives aim to address the socio-economic barriers that
hinder patients from completing their treatment regimens. Studies have shown that
financial support can significantly improve treatment adherence, reducing the rates of non-
compliance whichis vital for controlling the spread of TB and preventing the emergence of
drug-resistant strains.

The historical analysis of TB in Romania underscores the persistent challenges faced
due to economic disparities and insufficient public health measures. In addition to that, my
own quantitative analysis supports the importance of financil incentives stemming from
factors such as age related difficulties or employment status. Despite advancements in
medical treatments and the implementation of programs to improve TB management,
Romania continues to struggle with high incidence and mortality rates. Financial incentives,
therefore, play a critical role in the current public health strategy, offering not only
economic relief to patients but also enhancing the overall effectiveness of TB treatment
programs.

In conclusion, the integration of financial incentives into TB treatment protocols in
Romania represents a necessary evolution in combating this age-old disease. By addressing
both the medical and socio-economic dimensions of TB, these incentives help ensure
better adherence to treatment, ultimately contributing to the reduction of TB prevalence
and improving public health outcomes in Romania.
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