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Abstract

Objective: The aim of this study was to systematically identify the impact of food provision on adherence to tuberculosis treatment.

Methods: A systemic search of published studies was conducted using major widely used electronic databases using the search terms ‘food provision’, ‘adherence

impact’ and ‘tuberculosis treatment’.

Main results: From a total of 18,040 results, only 11 were included in the full review. The main determinate categories that were indentified in the review were (1)
socio economic factors i.e. (lack food ....). (2) Patient related factors. (3) Condition related factors. (4) Health care team and health system factors.

Conclusion: Adherence to the long course of TB treatment is a complex, dynamic phenomenon with a wide range of factors that impact treatment-taking behaviour.
The main result identified in the review is that food incentive has a strong positive impact on adherence to tuberculosis treatment.

Introduction

Tuberculosis (TB) is major contributor to the global burden
of disease and has received considerable attention in recent years,
particularly in low- and middle-income countries where it is closely
associated with HIV/AIDS [1].

TB is atop infectious disease killer worldwide. In 2014, 9.6 million
people fell ill with TB and 1.5 million died from the disease. Over 95 per
cent of TB deaths occur in low- and middle-income countries and it is
among the top five causes of death for women aged 15 to 44. The largest
number of new TB cases occurred in south-east Asia and the Western
Pacific. However, Africa carried the most severe burden, with 281 cases
per 100,000 populations in 2014(compared with a global average of
133). Ending the TB epidemic by 2030 is among the health targets of
the newly adopted sustainable development goals [2-7].

How to define TB adherence and why it is important?

The word ‘adherence’ has replaced ‘compliance’ in much of
the medical literature. Patient adherence has been defined by the
World Health Organization (WHO) as the extent to which persons
behaviour—e.g. taking medication, attending follow-up—corresponds
with recommendations from a healthcare provider which have been
agreed upon by the individual.

The issue of adherence to TB care is different from that of other
chronic disease like diabetes, as the goal of care is not only to cure the
individual patient, but also to prevent the transmission of infection;
therefore adherence to TB treatment and care is a necessity for the
health of both the individual patient and his or her community or
society.

Unfortunately, there are multiple factors that can affect adherence to
TB treatment. This study attempts to systematically review the published
literature regarding the impact of food provision on adherence.
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General objective

The main factors that affecting the adherence of tuberculosis
treatment.

Specific objective
The impact of food on adherence to tuberculosis treatment.

Material and methods

This review was performed using an adaptation of the Cochrane
guidelines for systematic reviews of health promotion and public health.

Criteria used to consider reviews for inclusion

The objective of this study is to determine only the impact of
food provision on adherence to the treatment of tuberculosis—i.e.
whether there is any relationship between provision of food and patient
adherence to the treatment.

The studies reviewed needed to have following characteristics:

1. The main objective is to explore the impact of food provision on
adherence to TB treatment.

2. The study must measure factors that affect treatment adherence.

3. The study must be written in English.
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4. The full study is available.

Research articles that were published as reviews, commentaries and
letters were excluded from review.

Study instrument and tools

A systemic search of published studies was conducted using major
widely used electronic databases using the search terms ‘food provision,
‘adherence impact’ and ‘tuberculosis treatment.

The major electronic databases were :( Pub Med, Science Direct,
Springer link, Google Scholar and Medline). The study used the time
frame from 2004 to 2014 (Figure 1).

Operational definition of variables
(1) Dependant variable: adherence to tuberculosis

(2) Independent variable: food provision.

Data management and statistical analysis

A pre- developed data abstraction form was used to extract the title,
author, country, year, objective(s), and the methods used to assess the
impact of food provision on adherence to the tuberculosis treatment.

Narrative synthesis was used in this review. Meta-analysis was
deemed to be unsuitable because of the heterogeneity of the studies in
terms of method, setting and outcome.

Original search identified and searched
N=18,040
Pub Med =4
ScienceDirect =482
SpringerLink =111
Google Scholar =17,200
MEDLINE =243
Excluded because of unrelated title
and abstract N=17.817
PubMed =2
ScienceDirect =480
SpringerLink =100
. Y Google Scholar =17,000
Search for eligibility N=223 .| MEDLINE -235
PubMed =2 v
ScienceDirect =2
SpringerLink =11
Google Scholar =200
MEDLINE =
Excluded from full review not designed to
identify adherence of treatmentN=215
PubMed =
ScienceDirect =
SpringerLink =
v Google Scholar =191
Duplicate publication N=7 > MEDLINE =4
PubMed =
ScienceDirect =0
SpringerLink =3
Google Scholar =3
MEDLINE =
Publication meeting induction criteria
N=11
PubMed =1
ScienceDirect =1
SpringerLink =0
Google Scholar =6
MEDLINE =3

Figure 1. Process of determining study eligibility
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The synthesis steps began with the organization of the extracted
data by the author.

A narrative description of the most common factors identified
from the review is reported and discussed in the results and discussion
sections.

Results

1. Description of the included reviews

Figure 1 shows the studies that were included in the systematic
review and the reasons for the exclusion of others. Out of 18,040
studies, only 11 studies met the inclusion criteria and were included in
the review. All of the studies included were from developing countries:
South Africa (4), Ethiopia (1), Zambia (2), Russia (1), Brazil (1), Bolivia
(1) and multinational (1).

2. Characteristics and methodological aspects of the included
reviews

Table 1 shows the different study designs that were included in this
review. None of the studies was a randomized controlled trial (RCT)
or a clinical controlled trial. They included retrospective observational
studies, a repeated cross-sectional study and qualitative and quantitative
studies.

3. Factors affecting adherence to tuberculosis treatment

A summary of the statistically significant factors affecting adherence
to tuberculosis treatment in the review is presented in Table 2. The most

Table 1. General characteristics and methods of the included studies

No. Authors Country

1 Ana lucia, et al. (2006) Brazil

2 Cremers, et al. (2014) Zambia

3 Finaly, et al. (2012) South Africa
4 Garden, et al. (2013) Russia

5 Govenders and Mash (2009) South Africa
6 Gebremariam, et al. (2010) Ethiopia

7 Koona, et al. (2004) Zambia

8 Martin (2006) Bolivia

9 Martins, et al. (2008) South Africa
10 Naidoo, et al. (2008) South Africa
11 Richter, et al. (2014) Multinational

Table 2. Significant factors affecting adherence to tuberculosis treatment

common factors that affect adherence to tuberculosis treatment are
socio-economic factors, including lack of food (poverty).

Most of these studies concentrated on food provision and other
factors that can improve adherence to the treatment.

All of these studies assess the impact of food provision as having the
capacity to improve adherence to treatment. An incentive in the form
of food had a strong positive impact on adherence to drug treatment.
In all 11studies, lack of food is mentioned as one of the most important
factors that can lead to non-adherence to treatment.

Food incentives are attractive because of the well described link
between malnutrition and tuberculosis.

Discussion

This study attempted to explore systematically the influence of
food provision on adherence to TB treatment. Studies that examined
adherence or non-adherence to TB treatment were included. Several
factors have been identified that significantly affect adherence to
treatment. Many studies focused on the influence of socio-economic
factors such as poverty, lack of social support and unemployment on
adherence of tuberculosis treatment [8-17] (Table 2).

In these studies, it was found that provision of supplementary
food acts as one of the enabling factors to assist patient adherence and
completion of treatment.

Patients’ adherence to their medication regimens was influenced
by the interaction of a number of factors, as shown in Table 3.

Study design

Cross sectional survey

Quantitative and qualitative methods
Retrospective case control study
Study group/control group

Case control study

Qualitative study

Cross sectional study

qualitative methods/in depth interviews
Qualitative research

Qualitative analysis research
Technical review panel

Lack of food, lack of follow-up, lack of counselling, lack of cooperation between hospital and patient, and structural obstacles like queues,

Lack of effective incentive (food incentive) and financial support, lack of social assistance programmes, lack of community participation,

Socio-economic factors (poverty, high cost of medication); patient related factors (cultural beliefs about illness and ethnicity); healthcare
team and health system factors (inadequate relationship between patient and providers, healthcare providers are unsupportive); condition
related factors (asymptomatic patient, side effects of medication). Defaulting from treatment was associated with lack of food.

Feeling better (45%), running out of TB drugs (25%), knowledge on benefits of completing treatment (25%), TB drugs are too strong (20%)

Socio-economic factor (poverty); knowledge of tuberculosis and inability of health service provider to provide patient with easy access to
the service; food security; social support; satisfaction with the hospital; method of transportation; time taken to travel and income.

Authors Factors affecting patient adherence to TB treatment
1 Ana lucia, et al. (2006) Lack of food and lack of financial support.
2 Cremers, et al. (2014) L

clinic.

3 Finaly, et al. (2012) lack of programme supervision and management and lack of clinical follow-up.
4 Garden, et al. (2013) Lack of food incentive (food has a strong positive impact on adherence to TB drug treatment).
5 Govenders and Mash (2009)
6 Gebremariam, et al. (2010) Lack of food and financial support.
7 Koona, et al. (2004) and lack of food (15%).
8 Martin (2006) Lack of food (food acts as one of the enabling factors to assist patients to adhere and complete treatment).
9 Martins, et al. (2008)
10 Naidoo, et al. (2008) Social and economic factors (poverty, lack of food) and cultural factors.
11 Richter, et al. (2014) Lack of food (food and nutritional support improve treatment uptake and adherence).
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Table 3. Factors identified from the literature review that effect adherence to tuberculosis

Category
1))

2)

Socio-economic factor

Patient-related factors

Factors

Poverty, lack of food
Unemployment

Lack of social support

Cost of transport, income
Ethnicity, gender

Cultural beliefs about illness
Asymptomatic patient
Complex treatment regimen
Adverse effect of medication

Reference

[8-17]

[11,12,18]

3) Condition-related factors

Lack of hope to live
Feeling better

4) Healthcare team and health system factors

Summary

In these studies, it was found that provision of supplementary
food acts as one of the enabling factors to assist patient adherence and
completion of treatment.

Patients’ adherence to their medication regimens was influenced by
the interaction of a number of factors, as shown in Table 3. The generally
findings from these articles showed that patients who had food support,
emotional support and help from family members, friends or a health
provider were more likely to be compliant to the treatment.

The influence of food on treatment adherence was apparent in all
included studies [8-17].

In this synthesis, socio-economic factors are discussed in various
ways, with poverty remaining one of the most important factors for
treatment taking, especially when linked to healthcare service factors
such as poor accessibility, poor equipment and distant clinics.

Study key findings

Among all factors that can affect adherence to TB treatment, we
found that provision of food had a strong positive impact on adherence
to TB drug treatment.

Conclusion

Adherence to a long course of TB treatment is a complex, dynamic
phenomenon with a wide range of factors that impact on treatment
taking behaviour. The results of this review illustrate the impact of food
provision on adherence to the tuberculosis treatment.

Available studies indicate that in most cases, enablers in the form
of food assistance improve TB treatment adherence. Delivering food to
patients with TB has two purposes: one is to improve nutritional status,
and the other to improve adherence to the treatment.

Patients’ adherence to their medication regimens was influenced by
the interaction of a number of factors, one of which was lack of food,
and we found that a food incentive had a strong positive impact on
adherence to TB drug treatment. In conclusion, provision of food to
tuberculosis patients improves adherence to the treatment and therefore
reduces cases of drug resistance.

Implications and study recommendations

Adherence to TB treatment is a necessity for the care of both
the individual and society. It is very important for policy makers
to understand the need for interventions to address barriers and
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[11,13-15]

Running out of TBdrugs at home

Poorly developed health service

Inadequate relationship between healthcare providers and patients [9,15,17,18]
Healthcare providers are unsupportive

facilitators to treatment adherence
It is sensible for the policy maker to address the following.

1) Encourage treatment adherence by providing food or other life
support at the individual, household, and community levels as a way
of improving recovery and preventing increased drug resistance.

2) Support food assistance and food aid with greater emphasis on
nutritional status and on protecting the contacts of tuberculosis
patients.

3) Improve nutritional status by ensuring food security, especially at
the household level, including adequate micronutrients intake.

4) Micronutrients intake can be increased through the use of fortified
foods, lipid based nutrient supplements and micronutrient powders
if given other food, although, as noted, further work on this continues
and further clarity is needed on the best combinations and dosage.

5) Treat malnutrition in active tuberculosis cases according to
guidelines for undernourished adults and, as is increasingly being
undertaken for HIV individuals, to reduce mortality and promote
recovery.

Study limitations
There are some limitations to this review.

A small number of studies were found to meet the review inclusion
criteria. None of the included studies were conducted in developed
countries—the findings are therefore most applicable to low and
middle income countries that carry the greatest burden of TB and
where interventions to improve treatment adherence and completion
are needed urgently.

Contribution of the findings

The findings may help health policy makers to understand the need
for a food incentive to improve patient adherence to the treatment
and therefore decrease the number of MDR (multi drug resistant) TB
patients. This is a form of TB caused by bacteria that do not respond
to at least the two most powerful first line anti-TB drugs. The primary
cause of MDR TB is inappropriate or incorrect use of anti-TB drugs.

TB programme managers frequently assume that a willingness to
adhere must be instilled in a patient in order to improve adherence
rates. The synthesis found that even where patients are willing to
adhere; socio-economic factors such as poverty may prevent them from
doing so.
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In order to support people with TB during their treatment,
policymakers must appreciate that TB affects all aspects of patients’ lives
and poor adherence to TB therapy is the most common cause of initial
treatment failure and of disease relapse, which in turn contributes to
patient morbidity, mortality, the transmission of the disease to others
and the development of drug resistance. Adherence to TB treatment is
a necessity for the care of both the individual and society.

Future research

Based on the findings of this synthesis, we believe that further
research is needed to understand people’s experience of TB and its
treatment, and to develop more patient centred approaches to improve
treatment adherence among people with TB.

Efforts to improve treatment outcomes require a better
understanding of the particular barriers to and facilitators of adherence
to TB treatment, and of the patient experience of taking treatment.

Other questions identified that need addressing, given the current
emphasis on treatment adherence, were the following.

(1) How much nutrition intervention impacts on treatment outcomes?

(2) The impact of improved nutrition, usually through food assistance,
on nutrient intake and dietary diversity.

(3) Whether close contacts should also be targeted—to improve
nutritional status and hence resistance—and if so, with what kind
of support—e.g. indirect income transfers as in a conditional cash
transfer, micronutrient supplements, food assistance—to reduce

the risk of tuberculosis infection.

Amore critical look is needed at the nutritional value of the food
support provider.

(4)
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