
UvA-DARE is a service provided by the library of the University of Amsterdam (https://dare.uva.nl)

UvA-DARE (Digital Academic Repository)

Patient-centred tuberculosis treatment in Tanzania

Mkopi, A.B.

Publication date
2015
Document Version
Final published version

Link to publication

Citation for published version (APA):
Mkopi, A. B. (2015). Patient-centred tuberculosis treatment in Tanzania. [Thesis, externally
prepared, Universiteit van Amsterdam].

General rights
It is not permitted to download or to forward/distribute the text or part of it without the consent of the author(s)
and/or copyright holder(s), other than for strictly personal, individual use, unless the work is under an open
content license (like Creative Commons).

Disclaimer/Complaints regulations
If you believe that digital publication of certain material infringes any of your rights or (privacy) interests, please
let the Library know, stating your reasons. In case of a legitimate complaint, the Library will make the material
inaccessible and/or remove it from the website. Please Ask the Library: https://uba.uva.nl/en/contact, or a letter
to: Library of the University of Amsterdam, Secretariat, Singel 425, 1012 WP Amsterdam, The Netherlands. You
will be contacted as soon as possible.

Download date:24 May 2023

https://dare.uva.nl/personal/pure/en/publications/patientcentred-tuberculosis-treatment-in-tanzania(e17b3937-08d8-42b1-a973-33f6077c8646).html


Patient-centred tubercolosis treatm
ent in Tanzania 

Abdallah Bakari M
kopi

Patient-centred 
tuberculosis treatment 

in Tanzania

Abdallah Bakari Mkopi



210317-L-bw-Mkopi210317-L-bw-Mkopi210317-L-bw-Mkopi210317-L-bw-Mkopi

Patient-centred tuberculosis treatment in Tanzania

Abdallah Bakari Mkopi



210317-L-bw-Mkopi210317-L-bw-Mkopi210317-L-bw-Mkopi210317-L-bw-Mkopi

Publication of this thesis was financially supported by KNCV Tuberculosis Foundation,
The Hague, The Netherlands
Printed by Ipskamp Drukkers, Amsterdam



210317-L-bw-Mkopi210317-L-bw-Mkopi210317-L-bw-Mkopi210317-L-bw-Mkopi

Patient-centred tuberculosis treatment in Tanzania

ACADEMISCH PROEFSCHRIFT

ter verkrijging van de graad van doctor
aan de Universiteit van Amsterdam
op gezag van de Rector Magnificus

prof. dr. D. C. van den Boom
ten overstaan van een door het College voor Promoties ingestelde commissie, 

in het openbaar te verdedigen in de Agnietenkapel
op donderdag 5 november 2015, te 10.00 uur

door

Abdallah Bakari Mkopi
geboren te Dar es Salaam, Tanzania



210317-L-bw-Mkopi210317-L-bw-Mkopi210317-L-bw-Mkopi210317-L-bw-Mkopi

Promotiecommissie

Promotor: Prof. dr. F.G.J. Cobelens Universiteit van Amsterdam

Copromotores: Dr. F.C.M. van Leth Universiteit van Amsterdam
Dr. E. Geubbels Ifakara Health Institute

Overige leden: Prof. dr. P.M.M. Bossuyt Universiteit van Amsterdam
Prof. dr. M.P. Grobusch Universiteit van Amsterdam
Prof. dr. J.H. Richardus Erasmus Universiteit Rotterdam
Prof. dr. T.F. Rinke de Wit Universiteit van Amsterdam
Dr. E.M.H. Mitchell KNCV Tuberculosefonds
Dr. P.T. Nieuwkerk Universiteit van Amsterdam

Faculteit der Geneeskunde



210317-L-bw-Mkopi210317-L-bw-Mkopi210317-L-bw-Mkopi210317-L-bw-Mkopi

Contents

Chapter 1                        7

INTRODUCTION

Chapter 2                      17   

“OUT-OF-CLINIC” STRATEGIES IN MANAGEMENT OF CHRONIC DISEASES IN LOW AND MIDDLE 
INCOME COUNTRIES: A NARRATIVE REVIEW REPORT

Chapter 3                      6

ASSESSMENT OF PATIENT PREFERENCE IN ALLOCATION AND OBSERVATION OF ANTI-TUBERCULOSIS 
MEDICATION IN THREE DISTRICTS IN TANZANIA.
Patient Preferences and Adherence 2008; 2: 1–6

Chapter 4                      6

PATIENT-CENTRED TUBERCULOSIS TREATMENT DELIVERY UNDER PROGRAMMATIC CONDITIONS IN 
TANZANIA: A COHORT STUDY
BMC Medicine 2009; 7: 80

Chapter 5                      

HEALTH WORKERS’ PERFORMANCE IN THE IMPLEMENTATION OF PATIENT CENTRED TUBERCULOSIS 
TREATMENT (PCT) STRATEGY UNDER PROGRAMMATIC CONDITIONS IN TANZANIA: A CROSS 
SECTIONAL STUDY
BMC Health Services Research 2013; 13: 101

Chapter 6                      8

ADHERENCE TO TUBERCULOSIS THERAPY AMONG PATIENTS RECEIVING HOME-BASED DIRECTLY 
OBSERVED TREATMENT: EVIDENCE FROM THE UNITED REPUBLIC OF TANZANIA
PLoS one 2012; 7: 12

Chapter 7                      9

VALIDATION OF INDIRECT TUBERCULOSIS TREATMENT ADHERENCE MEASURES IN A RESOURCE-
CONSTRAINED SETTING
The International Journal of Tuberculosis and Lung Disease 2014; 18: (7) 804–809

Chapter 8                   10

ECONOMIC COST OF PATIENT CENTRED TUBERCULOSIS TREATMENT IN TANZANIA
Submitted

Chapter 9               1

DISCUSSION



210317-L-bw-Mkopi210317-L-bw-Mkopi210317-L-bw-Mkopi210317-L-bw-Mkopi

Chapter 10                 13

SUMMARY
SAMENVATTING

AUTHORS’ CONTRIBUTIONS             

WORDS OF THANKS 14

PhD PORTFOLIO       1



210317-L-bw-Mkopi210317-L-bw-Mkopi210317-L-bw-Mkopi210317-L-bw-Mkopi

CHAPTER 1

INTRODUCTION

7



210317-L-bw-Mkopi210317-L-bw-Mkopi210317-L-bw-Mkopi210317-L-bw-Mkopi

INTRODUCTION

Tuberculosis burden 

Tuberculosis (TB) remains a major global health problem. In 2013, an estimated 9.0 million 

people developed TB and 1.5 million died from the disease. It is estimated that 1.1 million (13%) 

of the 9 million people who developed TB in 2013 were HIV-positive. Furthermore, of the 

estimated 9 million people who developed TB, one quarter were in the Africa region. 

Worldwide, TB incidence fell at an average rate of about 1.5% per year between 2000 and 

20131. The 2015 Millennium Development Goal (MDG) of halting and reversing TB incidence has 

been achieved globally and in most of the 22 high TB burden countries2.

The United Republic of Tanzania is among the 22 high burden TB countries in the world and 

ranks 20th in 2014. Tanzania reported a case notification ratio of 79% (65, 732 cases) for the year 

2013 and a treatment success ratio of 90% for the year 2012 cohort 1. The prevalence of 

bacteriologically confirmed TB was 295 per 100,000 adult population3. Tuberculosis accounts for 

about 8% of the burden of diseases  and 6% of all deaths in the country for people aged 5 years 

and above, primarily due to HIV/TB co-infection4. The TB situation has been worsened with the 

advent of the human immunodeficiency virus (HIV) epidemic. In 2013, 83% of the TB patients 

knew their HIV status. Of those tested, about one-third were found to be co-infected with HIV1.  

The Ministry of Health and Social Welfare launched the National Tuberculosis and Leprosy 

Programme (NTLP) in July 19775. The NTLP is based on the central- local government structure 

of the Ministry of Health Social Welfare, and that of the Prime Minister’s Office Regional 

Administration and Local Government. The main objective of the NTLP is to implement and 

coordinate TB control activities at all levels of the health system (national, regional, district level, 

community), based on the Stop TB strategy 6. This includes community involvement and patient 

empowerment7. Based on the National Strategic plan V (2015-2020) for TB and Leprosy, the 

NTLP aims to reduce the prevalence and mortality of TB and leprosy by 50% by 2019 compared 

to 20148.

Changes of the TB treatment regimen in Tanzania

The NTLP is the birthplace of the World Health Organization recommended Directly Observed 

Treatment Short course (DOTS) strategy, which has been implemented nationwide since 

19869.The DOTS coverage in the country has been 100% since 199610. Before 2006, the standard 

treatment regimen for adult pulmonary TB was 8 months; daily ethambutol, isoniazid, 
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rifampicin, and pyrazinamide for 2 months, followed by ethambutol and isoniazid for 6 months 

(2EHRZ/6HE). With the 8-month regimen, patients were required to come to the health facility 

every day for directly observed treatment (DOT) intake during the period when rifampicin (the 

drug to which susceptibility is most vital) is taken, i.e. the two-month intensive phase. The DOT 

helps to ensure that patients adhere to treatment, which prevents selection of rifampicin-

resistant strains of Mycobacterium tuberculosis due to non-adherence. In 2006, the NTLP 

changed the TB regimen in the continuation phase from ethambutol-isoniazid (EH) to rifampicin-

isoniazid (RH) following the guidelines issued by the World Health Organization (WHO) 11-14. The 

rifampicin-based regimen in the continuation phase is more effective in countries with a 

generalized HIV-epidemic (like Tanzania), since it reduces the risk of recurrent disease in HIV co-

infected TB patients 15. It shortens the total duration of treatment from 8 months to 6 months. 

Between 2006 and 2014, Tanzania received fixed-dose combination therapies for all notified 

adult TB patients free of charge through the WHO Global TB Drug Facility. The therapies were 

donated by the pharmaceutical company Novartis, in the frame of its corporate responsibility 

engagement. Since fixed-dose combination therapy reduces the risk of monotherapy and 

thereby of acquiring drug resistance, it is also possible to reduce the treatment period from 8 to 

6 months. However, this change brings a new challenge as DOT is still considered needed when 

rifampicin is given, i.e. throughout the six months of treatment and not just the two-month 

intensive phase. Thus, a change of treatment delivery strategy was urgently needed.

Concept of patient-centred care 

The WHO introduced in 2010 the concept of “people-centred care”, in which strategies for 

providing care are focused on and organized around people, rather than disease 16. This concept 

is very closely related to “patient-centred care”, a term more often used. There are various 

definitions of patient-centred care. It is defined as a collaborative effort by patients, patients’ 

families, friends, and (medical) professionals to arrive at a strategy that fits the needs of the 

patient best17. In this thesis, patient-centred care is termed “patient-centred strategy” (PCS), 

which is defined as provision of care and/or treatment support to patients with a chronic 

disease (TB, HIV/AIDS, diabetes and/or heart diseases) outside the health facility setting. 

Nowadays, the term “chronic diseases” comprises conditions beyond the traditional “non-

communicable diseases” (like heart disease, diabetes, cancer, mental disorders and asthma) to 

include several communicable diseases (like HIV/AIDS and TB) with long duration of treatment17.

9
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The number of patients with chronic diseases world-wide continues to increase 

(http://www.who.int/healthinfo/global_burden_disease/en/). This puts a strain on health 

systems, especially in settings where the health system is markedly understaffed. In a systematic 

review, it was shown that interventions geared towards health providers focussing on the 

patient perspective rather than disease-specific issues, improved the clinical consultation 

process, and to some extent health status18. In such an approach, patients need to be active in 

the management of their own health, such as to live a healthy lifestyle, while providers should 

share decision making with patients. Patients need to have a voice in expressing what is best for 

them19. 

Community supporters can provide services that span a large number of chronic health 

problems, such as TB, diabetes and high blood pressure20, by serving as a bridge between 

professional health staff and the patient. These supporters can, in addition, help the 

communities as a whole to identify and address their own health needs21. Patient-centred care 

with community support has been implemented in numerous high-income countries22. Such an 

approach is also being implemented in low- and middle-income countries, where human 

resources are scarce, and health systems are under pressure from rising burden of chronic 

diseases23. For instance, Rwanda faces an exceptionally large burden of mental disorders. In 

response to this, the government of Rwanda has taken steps to provide people-centred services 

for all with mental health problems, that is, health care is provided as close to home as possible 

by trained nurses who provide a broad range of mental health services under the supervision of 

a physician24. 

Patient-centred tuberculosis treatment in Tanzania

The TB treatment regimen that contains rifampicin throughout the 6-months duration requires 

strict adherence, preferably guaranteed by direct observation of drug intake. Having patients 

come to a treatment facility, and staff attend to them on a daily basis for 6 months would put an 

enormous stress on both sides. It was therefore pertinent for the ministry of health of Tanzania 

through the NTLP to rethink the current delivery strategy of allocating and supervising TB 

treatment. The NTLP could adopt community based DOT (CBDOT), which was evaluated in

Kilombero rural district. This strategy has the supervision of TB patients by a community health 

worker (CHW) at its heart. The CHWs, usually living in the same village as the patient, supported 

the patient daily during the first 2 months of TB treatment (intensive treatment phase). The 

10
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evaluation showed that the cure rates were similar to those achieved in the conventional health 

facility based DOT25.  The main limitations of CBDOT in Tanzania were unavailability of CBDOT 

supporters during the farming season, and the lack of incentives for the supporter to provide 

continued support to patients. Thus, the current delivery strategy which was the patient-centred 

TB treatment (PCT) strategy was initiated.

The PCT strategy was introduced by introduced by the National Tuberculosis and Leprosy 

Programme (NTLP) of Tanzania in 2006. In this strategy, newly diagnosed patients are given the 

opportunity to choose either home-based DOT (HB-DOT) supervised by a non-medical person of 

their preference, or health facility-based DOT (HF-DOT) observed by a health worker. Hence, the 

PCT strategy is part and parcel of the patient-centred care, since it allows collaboration between 

patient and medical or non-medical person for the TB patient to have a support during 

treatment. Furthermore, the PCT strategy fits into the PCS, because it is also provides health 

care to new TB patients outside the health facility setting.

As part of this introduction we sought to demonstrate “evidence for scale-up” of the PCT 

strategy, following a logic that is similar to the Impact Assessment Framework for TB 

diagnostics. This framework is based on elements that have been combined to indicate 

sufficient information for policy decisions that could be collected in systematic manner for all 

new diagnostic tools and approaches 26. We therefore designed a step-wise research process to 

address three elements of the PCT strategy under routine conditions: feasibility (can the PCT 

strategy be applied at scale, and is it acceptable to patients and care givers?), effectiveness 

(does the PCT strategy retain efficacy when applied under routine conditions?) and affordability 

(is the PCT strategy worth the investment, both for the health system and for patients?). 

This thesis reports on each of these steps and places the PCT strategy in the broader context of 

patient-centred strategies for chronic diseases. 

Objectives and study questions for the thesis

Main study objective the thesis

To generate the necessary evidence base to enable the NTLP to decide if the PCT 

strategy should be scaled-up in the whole country. 

11



210317-L-bw-Mkopi210317-L-bw-Mkopi210317-L-bw-Mkopi210317-L-bw-Mkopi

The thesis will address the following main questions;

1) What are designs of the different models for the patient-centred strategy in the care for 

chronic diseases (TB, HIV/AIDS, diabetes and/or heart diseases) in low and middle 

income countries?

2) Is the proposed PCT strategy acceptable for TB patients and health staff in three 

representative districts in Tanzania?

3) Is the PCT strategy effective with respect to TB treatment outcomes?

4) How is the PCT strategy implemented in routine TB care?

5) Do newly diagnosed patients opting for a home-based regimen under the PCT approach 

adhere to treatment?

6) How can treatment adherence be assessed in routine TB care?

7) What are the economic costs per patient opting for home-based supervision treated 

under the PCT strategy in Tanzania from a societal perspective?

12
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The outline of the thesis

In chapter 2 we describe the findings of a systematic review on different models for a patient-

centred strategy in management of chronic diseases in low and middle income countries. We 

assess the efficacy of these models where possible, given the availability of data. In chapter 3, we 

assess patient’s preference in allocation and observation of anti-tuberculosis medication in three 

districts in Tanzania. This survey describes the encountered obstacles of conventional health-facility 

based supervision, and investigates whether the proposed PCT strategy would be an acceptable 

alternative for TB patients and health staff in three representative districts in Tanzania i.e. to assess 

the evidence of the feasibility for the scaling up of the PCT strategy. In chapter 4 we assess the 

efficacy of the PCT strategy in new TB patients i.e. to assess the evidence of the effectiveness for 

the scaling up of the PCT strategy. The study uses a non-inferiority approach with a historical cohort 

of TB patients as the reference group. In chapter 5, we assess health workers’ performance in 

delivering the PCT strategy in routine TB care, in order to identify areas where implementation 

might pose difficulties. In chapter 6, we report on a study that estimated treatment adherence 

among newly diagnosed patients opting for home-based DOT under the PCT strategy. This study 

was carried out in a large and representative sample of TB patients in Tanzania. In chapter 7 we use 

the results of the adherence study to identify the test characteristics of three indirect adherence 

tools against a gold standard of direct measurement. The study provides important information for 

the Tanzanian NTLP regarding monitoring of treatment adherence in routine care. In chapter 8, we 

estimate the economic costs per HB-DOT patient treated under the PCT strategy in Tanzania from a 

societal perspective in three districts of varying urbanization and poverty level and compare this to 

a hypothetical HF-DOT scenario only.   

13
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CHAPTER 2

“OUT-OF-CLINIC” STRATEGIES IN MANAGEMENT OF CHRONIC DISEASES IN 
LOW AND MIDDLE INCOME COUNTRIES: A NARRATIVE REVIEW 

Abdallah Mkopi1, Eveline Geubbels1, Frank van Leth2            

1. Ifakara Health Institute, Dar es Salaam, United Republic of Tanzania

2. Department of  Global Health, Academic Medical Centre, University of Amsterdam, Amsterdam 

Institute for Global Health and Development, The Netherlands
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ABSTRACT

In 2002, World Health Organization (WHO) introduced the framework known as Innovative Care for 

Chronic Conditions (ICCC). This is a comprehensive framework for updating health care systems to 

meet the needs of patients with chronic conditions. The framework is applicable to a range of chronic 

conditions, including HIV/AIDS, tuberculosis (TB), cardiovascular disease (CVD), diabetes mellitus 

(DM), and long-term mental disorders. Aim of this review was to describe the design of different 

models for the patient-centred care strategy for chronic diseases (TB, HIV/AIDS, diabetes and/or heart 

diseases) in LMICs. We performed a systematic search of the PUBMED database between April 2014 

and June 2014. We retrieved a total of 2140 citations, 172 of which were selected of full-text 

assessment. Sixty-one records met all inclusion criteria and were included in the analysis.  Of these, 

31 studies reported on TB disease, 18 studies on diabetes, 5 studies on TB/HIV, 3 studies on heart 

disease, and 4 studies on diabetes and heart disease. We found four different kind of models; 

supporter-based models without mobile phone, supporter-based models with mobile phone, self-care 

related models and hybrid models. We found that the supporter-based models without mobile phone 

were frequently observed in TB or TB/HIV. We found that the self-care related models were normally 

observed in DM. In total, 30 of the 61 included studies (49.2%) provided information on selected 

effectiveness outcomes, of which 19 studies on TB, 7 studies on DM, 3 studies on DM/CVD and 1 study 

on TB/HIV. In brief, patient-centred care strategies for chronic disease control are implemented in a 

wide variety of models, are effective, do not jeopardize treatment adherence, and are acceptable to 

patients and health worker alike. The implementation of these types of strategies could be considered 

for other chronic disease areas than covered in this review.

18
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BACKGROUND

In 2002, World Health Organization (WHO) introduced the framework known as Innovative Care for 

Chronic Conditions (ICCC) 1. This is a comprehensive framework for updating health care systems to 

meet the needs of patients with chronic conditions. The framework is applicable to a range of chronic 

conditions, including HIV/AIDS, tuberculosis (TB), cardiovascular disease (CVD), diabetes mellitus

(DM), and long-term mental disorders. The framework calls for a partnership between the triad of 

patients and families, health care providers, and community supporters 1. Closely related to the 

framework is the concept of patient-centred care, which is defined as a collaborative effort consisting 

of patients, patients’ families, friends, the doctors and other professionals 2 to establish patient

empowerment and activation to increase self-efficacy, independence, and involvement of the patient 

in his/her own health care 3.  The empowerment of patients can lead to better health4. Patients are 

actively involved in the planning and management of their own care.

In a patient-centred care strategy, the patients can be managed through a conventional approach 

(health facility) or in a setting outside a health facility setting (“out-of-clinic”). The “out-of-clinic” 

strategy is part and parcel of many patient-centred care strategies. The patient-centred care strategy

is increasingly applied for chronic health conditions such as tuberculosis 5, HIV/AIDS 6, diabetes 7, and 

heart diseases 8. Examples of care models used are self-care9, family members involvement10, and 

community support 11. 

The aim of this review is to describe the design of different models of patient-centred care strategies, 

and their effectiveness for chronic conditions (TB, HIV/AIDS, diabetes and/or heart diseases) in LMICs.

DESCRIPTION OF THE INTERVENTION

In this review, a patient centred care strategy (PCS) is defined as any provision of health care and/or 

support outside the health facility setting to a patient with a chronic disease (TB, HIV/AIDS, diabetes 

and/or heart diseases) 

MAIN OBJECTIVES

1. To describe the design of different models for the patient-centred care strategy for chronic 

diseases (TB, HIV/AIDS, diabetes and/or heart diseases) in LMICs.

2. To assess the effectiveness of the different models with regards to disease-specific treatment 

outcomes

19
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METHODS

Criteria for considering studies for this review

Types of studies

Quantitative and qualitative studies were included. These were randomized controlled trials (RCTs), 

non-randomized controlled trials, before-and-after studies and cross-sectional studies.

Types of participants

1. Adults and children receiving health care support outside of the health facility setting.

2. Health workers or non-health workers providing health care support outside of the health 

facility setting.

Setting

Studies conducted in low income country or middle income countries (LMICs). The country status of 

economy is based on the categorization used in the World Bank economies report February 2014. 

Types of interventions

Intervention

Any programme or model which offers health care and/or support outside of the health facility setting 

such as self-care, community based care, home-based care by a non-health worker or health worker. 

Control (if applicable)

Health care and/or support in the health facility setting by health care provider. 

Study outcomes

Primary outcome  

For TB disease, we considered the proportion of patients who were cured or successfully treated as 

effectiveness outcome. The strategy is “effective” if an intervention is showing that TB treatment 

success or cure rates are similar to or higher compared to the health facility setting. For diabetes 

mellitus (DM), we used the WHO recommended targets for type-1 or type-2-diabetes glycaemic 

control as effectiveness outcomes. These are fasting plasma glucose (FGP) value < 7.0 mmol/L (126 

mg/dl) or glycated haemoglobin (HbA1c)  6.5 12. For heart disease, we used the WHO recommended 

targets for persons aged 18+ years with regards to systolic blood pressure (SBP) and diastolic blood 

pressure (DBP). These are SBD < 140 mmHg and DBP < 90 mmHg 13. Both diabetes and heart disease 

interventions were considered "effective" if patients reach WHO recommended targets and were 

considered “partially effective” if patients’ blood pressure or fasting plasma glucose showed positive 

change toward the WHO targets. For HIV/AIDS we considered as effectiveness outcomes either the 
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proportion of patients with undetectable viral load, or the level of treatment adherence, which is 

deemed adequate if  95% 14.

Secondary outcomes  

a) Training provision on the patient-centred strategy; any reported training provided to patients, 

communities or health care providers on the patient-centred strategy. 

b) Adherence to care or treatment of the patient-centred strategy; any reported data 

(qualitatively or quantitatively) on adherence to care or treatment of the strategy by patients 

themselves and/or health care providers.

c) Acceptability of the patient-centred strategy; a majority or a perceived acceptance of the 

strategy by patients or health care providers (quantitatively or qualitatively).

d) Perceived benefits of the patient-centred strategy; any perceived benefit of the strategy as 

reported by patients, health care providers or community.

e) Barriers for uptake of the patient-centred strategy; any barriers occurring during the strategy 

implementation as reported by patients, community or health care providers.

Search methods for identification of studies

We attempted to identify all relevant studies regardless of language. We searched the PubMed Library

only using the search terms and strategy described in Table 1: In addition, we identified more eligible 

studies using the snowballing technique - any study found from the reference list of eligible studies

that met the eligibility criteria was included for this review.

Table 1: Search strategy 
Search set PubMed
1 "Home Care Services"[ MeSH] OR "Home Nursing"[ MeSH]
2 "Self Administration"[ MeSH] OR "Self Care"[ MeSH]
3 "care, community health"[MeSH Terms] or "community health services"[MeSH Terms]
4 "Patient Care Management"[ MeSH] OR "Patient-Centered Care"[ MeSH]
5 1 or 2 or 3 or 4
6 "tuberculosis"[MeSH Terms]
7 "HIV"[MeSH Terms]
8 "diabetes mellitus"[MeSH Terms]
9 "Heart Diseases"[ MeSH]
10 6 or 7 or 8 or 9
11 "Africa South of the Sahara"[ MeSH]
12 "Asia, Western"[ MeSH]
13 Asia, south eastern [MeSH Terms]
14 11 or 12 or 13
15 5 and 10 and 14
16 15 and ("2000/01/01"[Date - Publication] : "3000"[Date - Publication])
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Data collection and analysis

Selection of studies

AM screened all citations and abstracts identified by the search strategy for potentially eligible studies. 

Those initially discarded were independently re-screened by FvL to ensure eligible studies were not 

missed. Subsequently, we used the titles and abstracts of the selected studies to identify those eligible 

for full-text assessment based on the inclusion criteria. We documented the reasons for exclusion.

Data extraction and management

Using a pre-designed data extraction form and MS-Excel sheet, AM extracted data from the eligible

studies. For each of the studies, the data extracted included: Study details: author, year of publication,

country and study design. Study population: type (Adults or Adolescents or children, or community, 

health care providers), type of disease (TB, HIV/AIDS, Diabetes or Heart disease) and population size.

Types of the interventions: (Self-care, Home based care, Community based care, or other type of 

intervention). Primary and secondary outcomes of the intervention. 

Data synthesis and Analysis

Data were synthesized using MS-Excel. The text data from MS-Excel were transferred and saved in 

Rich Text Format (RTF) and then imported into MAXQDA software (Udo Kuckartz, Berlin, Germany) for 

qualitative analysis. The qualitative analysis was undertaken using a thematic framework which 

enabled identification of all key issues and themes by which the data could be examined 15. The 

descriptive analysis of the intervention details were performed using STATA software (StataCorp L, 

Texas 77845, USA).
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RESULTS

Study characteristics

We performed a systematic search of the PUBMED database between April 2014 and June 2014. We 

retrieved a total of 2140 citations, 172 of which were selected for full-text assessment. Thirty studies

could not be accessed. Eighty-one studies were excluded because they did not meet the inclusion 

criteria. Sixty-one records met all inclusion criteria and were included in the analysis. Of these, 31

studies reported on TB disease, 18 studies on diabetes, 5 studies on TB/HIV, 3 studies on heart disease,

and 4 studies on diabetes and heart disease (Figure 1). Publication year ranged from 2000 to 2013, 

while the study size range from 13 16 to 6561917. The summary details, including available effectiveness 

outcomes of the included studies are listed in Appendix 1. In the same table, including main study 

objective, measures of occurrence, measure of effect and main results.
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Figure 1: Flow diagram for literature search strategy

Different models for the patient-centred strategy

We found 61 different studies of the PCS, of which 36 from Africa and 25 from Asia. We classified the 

design of the interventions of the PCS into; supporter-based models without mobile phone, supporter-

based models with mobile phone, self-care related models and hybrid models. The models have 

different kind of supporters of PCS by disease which is shown in the Table 2.
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1 of additional record identified 
through snow ball

2135 of records after duplicates removed

2135 of records screened

30 of records full-texts not 
accessed

172 of full-text articles assessed 
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81 of full-text articles 
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40 records were not from LMIC
30 records were not PCT
6 records were research letters
5 records were review articles

61 of studies included in qualitative 
synthesis 

Number of type of disease reported;
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18 studies for diabetes
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Table 2: Number of different kind of models of PCS by disease 

MODEL
DM

(n=18)

DM/CVD

(n=4)

CVD

(n=3)

TB

(n=31)

TB/HIV

(n=5)

TOTAL

(N=61)

Supporter without mobile 

phone

FM 0 0 0 1 1 2

CM 0 0 0 5 1 6

CHW 1 1 0 6 1 9

CHW/FM 0 0 0 4 0 4

CM/FM 0 0 0 9 1 10

Supporter with mobile phone

CHW/mH 0 0 0 0 1 1

CM/mH 1 0 0 1 0 2

HW/mH 0 0 1 0 0 1

Self-care related

CHW/SC 1 0 0 1 0 2

SC 15 3 2 1 0 21

Hybrid

Club/HW 0 0 0 2 0 2

Hostel/HW 0 0 0 1 0 1

DM=Diabetes Mellitus, CVD=Cardiovascular Disease, TB=Tuberculosis, HIV=Human Immunodeficiency Virus, FM=Family 

Member, CM=Community Member, CHW=Community Health Worker, mH=Mobile Health, HW=Health Worker, SC=Self-Care

Supporter-based models without mobile phone

These are interventions in which family members (FM), community members (CM), community health 

workers (CHW) or combinations of these, provide care/support to a patient outside of health facility 

setting. This review includes studies with FM (2)18, 19, CM (6)20-25, CHW (9)26-35, CHW/FM (4)36-39, and 

CM/FM (10)40-49. Supporters in these studies are selected by the patient her/himself, with or without

the assistance of a health care provider. In only one study on TB-disease, the selection of the supporter 

was restricted based on the disease status of the patient (choice of family member in intensive phase 

of treatment only when patient was deemed non-infectious)18. The reported roles of the supporters 

were in TB disease (i) observing the patient take his/her medication on a daily basis, (ii) reminding 
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them if they forgot, and (iii) recording adherence on a treatment card. In TB patients, supporters 

usually observe the patients daily during the first 2 months (intensive treatment phase), and report 

drug side-effects and treatment outcome to the health care professionals. In diabetic patients, 

community health workers provided health promotion focused on providing the patients with the 

knowledge and skills to increase self-care in diabetes through participation in the following activities: 

nutritional services, physical exercise, foot care. The CHWs carry out regular visits to patient homes to

check-up on self-care behaviour.

Supporter-based models with mobile phones

In this type of model, the supporter and/or the patient uses mobile technology to communicate with 

health care professionals while supporting the patients outside the health facility. In a study 

conducted in Malawi, CHWs require to witness drug intake by TB patients and HIV-infected patients

on antiretroviral therapy.  Recordings of the intake were regularly texted to clinics, while physicians 

texted the CHWs to request for recordings if no recent text had been received50. In a study from Kenya, 

supporters of TB patients were asked to video-capture the patient taking his or her dose of TB 

medications with the mobile phone. Each day, the supporter sent the new video via mobile messaging 

service to a secure central database51. Rotheram et al. 2012, reported that mobile phones were used 

to text women with diabetes daily, asking about their adherence to healthy lifestyle behaviours52. In 

a pilot study conducted in Thailand, patients with heart failure received the “coaching by telephone 

program” (CTP) from the researcher who was a cardiac nurse practitioner. The coaching by CTP 

included patient education focused on the following topics: (a) the meaning and causes of HF, signs 

and symptoms, prescribed treatment regimens including medication, restricted diet, fluid, and 

exercise; (b) symptom monitoring to enhance the patient's skill in recognizing HF symptoms; (c) 

assessment of the medical regimen adherence and identifying patient's problems; and (d) 

enhancement of the patient's symptom management skills in medication use, restricted fluid intake, 

low sodium diet, and exercise 53.

Self-care related models

Self-care related models involve the patient him/herself in one way or another taking care or support 

of his/her health. This review includes studies with CHW/SC (2)54, 55 and SC (21) 17, 56-75. Self-care related 

models were frequently applied for diabetes patients. In the self-care models, diabetic patients were 

mainly trained to be active (physical exercise), eat healthy, adhere to medication, perform foot care,

and monitor blood glucose. In a study conducted in Thailand, a group of diabetes patients held 

discussions to promote self-efficacy in managing diabetes. The content included meal planning, 
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appropriate physical activity, foot care, proper use of medicine, monitoring for signs and symptoms 

complications, and meditation techniques for stress reduction75. In Turkey, patients with diabetes 

carrying out a diabetes regimen increased their responsibility to manage their treatment regimen by 

balancing correct insulin doses with proper meal planning and exercise 70. 

Hybrid models

In hybrid models of care, facility-based treatment by the physician/nurse is combined with self- care. 

Such a model is established in so called TB-clubs and hostels. In this review we found TB-club (2 

studies) and hostel (1 study).The TB-clubs are gatherings of TB patients from the same area who 

attended the health facility for TB care on the same day, with the objective to share information and 

support each other during treatment16, 76. Patients residing in a hostel during the 2 months of their

daily intensive phase treatment were receiving DOT by nurse, and a weekly financial grant to buy 

food77. The setting facilitated sharing experiences and local support. 

Effectiveness of patient-centred strategies

In total, 30 of the 61 included studies (49.2%) provided information on selected effectiveness 

outcomes, of which 19 studies on TB, 7 studies on DM, 3 studies on DM/CVD and 1 study on TB/HIV

(Table 3). There were no specific studies reporting on effectiveness of interventions in the field of 

HIV/AIDS or CVD alone. However, one study on TB/HIV conducted in Zambia was found to be effective

on its intervention24.

Table 3: Number of studies reporting “partial effectiveness” and “effectiveness” of interventions 
by disease

TB 
(n=19)

DM
(n=7)

DM/CVD 
(n=3)

TB/HIV 
(n=1)

TOTAL
(N=30)

SUPPORT
“Partial effective” (In diabetes/CVD; interventions had shown the positive change toward the WHO targets)

SC 0 4 3 0 7
CHW/SC 0 1 0 0 1

“Effective” (In diabetes; interventions reached the WHO targets, HbA1c  6.5)
SC 0 1 0 0 1

FM 1 0 0 0 1
CHW 4 1 0 0 5

CM 5 0 0 1 6
CHW/FM 1 0 0 0 1
CHW/SC 1 0 0 0 1
CM/FM 5 0 0 0 5

Club/HW 1 0 0 0 1
Hostel/HW 1 0 0 0 1
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DM=Diabetes Mellitus, CVD=Cardiovascular Disease, TB=Tuberculosis, HIV=Human Immunodeficiency Virus, FM=Family 
Member, CM=Community Member, CHW=Community Health Worker, mH=Mobile Health, HW=Health Worker, SC=Self-
Care

Tuberculosis

In table 3, there were 19 studies showed effectiveness outcomes for the PCS on TB from Cambodia 

(2), Ethiopia (2), India (1), Iraq (1), Malawi (1), Namibia (1), Nepal (1), South Africa (4), Tanzania (4) 

and Uganda (1). In studies comparing PCS with conventional health-facility-based care, all PCSs were 

deemed effective. Out of 19 studies which were showed effectiveness, only 4 studies reported the 

treatment outcome (treatment success or cure) in the intervention to be higher than the outcome in 

the health facility setting 22, 33, 76, 77. In the remaining studies, the outcome in the intervention was 

similar to the outcome in the conventional treatment strategy. There were 4 studies which compared 

intervention with historical data, and 15 studies had a direct comparison between intervention and 

standard care (Appendix 1).  

Diabetes

There were 7 studies showed effectiveness outcomes for the PCS on diabetes from India (1), Iran (1), 

Palestine (1), South Africa (1) and Turkey (3). Five studies showed “partial effectiveness” and 2 studies 

were “effective”. Of which 5 studies which showed effectiveness were under self-care support (Table 

3). The studies showed effectiveness in their interventions appeared to control blood sugar among 

diabetic patients. Such interventions were nutrition education and physical exercise 35, self-monitoring 

of blood glucose 63, 66, provision of education booklet consisted general information on diabetes and 

diabetes and its treatment 64 and diet-plus-exercise intervention 57. Patients were also trained on 

introduction to diabetes and its complications, diabetes prevention and modifiable risk factors, 

healthy body weight, central adiposity and waist circumference, elevated blood pressure levels, 

physical activity, fibre rich wholesome foods, dietary behaviours and stress relaxation60.

Diabetes and Heart disease

Three studies aimed at controlling both diabetes and heart disease showed “partial effectiveness”

(Table 3). In study conducted in Thailand, patients were visited at home and educated on meal 

planning, appropriate physical activity, foot care, proper use of medicine, monitoring for signs and 

symptoms complications, and meditation techniques for stress reduction75. In a study conducted in 

India, patients were educated on basic nutrition and dietary modification with attention to fibre 

content, quality and quantity of fat and portion control, knowledge of diabetes and its risk factors and 
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complications, lifestyle modifications for diabetes prevention, meditational breathing practices to 

help with stress and relaxation and physical activity improvement 61.

Training provision for the patient-centred strategies

There were 13 studies reported on training. Actors in the patient-centred care strategies in the field 

of TB were in general well trained before implementation of the programme. They received training 

courses on various aspects of TB management, and their expected roles in the care strategy24. Studies 

conducted in Palestine 78 and Ethiopia 34 saw women being trained to become community health 

workers. These were salaried females trained formally for one or two years in PCS related issues, and 

came from and lived within the communities they served. Treatment supporters other than 

community health workers were trained by professional health staff in their role as treatment 

supporters. Emphasis was put on observing drug taking, and encouraging patients to complete 

treatment. Supporters were also taught about record keeping, follow-up of medication, and drug side 

effects47, 79. National TB program staff was trained to perform regular and in-depth supportive 

supervision of the patient centred strategy. Regular supportive supervision and mentorship was 

provided by focal persons from the central level. In addition, PCS re-training of health workers was 

undertaken during its implementation80. Diabetes patients were trained on Diabetic Prevention 

Management as a prerequisite to engage in self-management of the condition81, while strategies 

relying on mobile technologies had a training attached for the use of equipment by both health staff 

and patient.  

Reported adherence and acceptability of the patient-centred strategies

There were 11 and 8 studies reported on adherence and acceptability respectively. The review shows

that adherence to treatment in out-of-clinic care is in general good (or not worse than in hospital-care 

strategies). A study on TB conducted in Malawi indicated that patients on FM DOT showed 94% 

adherence to treatment while in patients on health facility DOT adherence varied between 84% and

89%42. In Tanzania, 96% of TB patients who opted for home-based treatment under the PCT approach 

adhered to the treatment regimen44. In study conducted in Malaysia under self-care model, 85% of 

diabetic patients adhered to the medication74. In a study conducted in South Africa under self-care 

model for heart disease treatment, 71% of the patients adhered to their prescribed regimen71. It was 

reported that in Kenya 95.2% of TB patients did not miss medication in the last 4 days69. 

We found that patient-centred care strategies for chronic condition were accepted by both patients 

and health staff. A study conducted in Tanzania reported that the majority of the patients (78%) who 
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were treated in a community-based DOT programme were satisfied with this type of DOT and would 

not like to change82. Most respondents (98.1%) were satisfied with the care received from their TB 

treatment supervisors (mainly family members) in Namibia49. In a study on strategies to improve the 

management of hypertension and diabetes in Gauteng Province, South Africa, patients were satisfied 

with the CHW counselling and health information32. 
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Perceived benefits and barriers of the patient-centred care strategies

A total of 30 studies reported on benefits or berries of the interventions in the PCS. Interventions 

under the patient-centred strategies provided various benefits to patients, treatment supporters and 

health workers. In some instances, patients reported to receive financial support of family and 

friends45. A study conducted in Namibia indicated that there were advantages of community-based TB 

care. TB patients could remain with their families, treatment was brought close to their homes 

enabling them to take their treatment with family DOT supervisors while they continued with their 

normal daily activities49. A study conducted in Tanzania, reported that PCT strategy can reduce 

workload at health facility83. It was reported that the intervention reduced discrimination and 

stigmatization faced by people in the community resulting from the TB in Cambodia23. The patient-

centred strategies played a key role in supporting TB/HIV patients to cope with the physical and mental 

hardships associated with co-infection and its treatment19. 

There are certain noticeable barriers in the implementation of patient-centred strategies. Although 

trained, it was shown that health workers did not always adhere to key concepts of the strategy during 

their daily work. For instance, in Tanzania patients (22.8%) reported that they were not given any 

information about TB by health workers. Treatment supporters (75.7%) were not informed by health 

workers how to monitor the patient’s adherence43. In South Africa, some patients with both conditions 

(diabetes and heart disease) reported to discontinue with their medication because of side effects32. 

In Tanzania, it was recorded that patients treated in the community based DOT were not getting 

regular health education compared to those who got medication in health facility DOT48. In Kenya, the

main reasons for non-adherence were reported by TB patients: running out of pills (22%), being away 

from home (19%) or forgetting to take the medication (17%)69. In Swaziland, a finding from qualitative 

study reported that selection of inappropriate treatment supporter who unable to detect 

deterioration in the patient’s conditions might cause health problems to TB patients36.

DISCUSSION

We found that the supporter-based models without mobile phone were frequently observed in TB or 

TB/HIV studies, whereas the self-care related models were normally observed in DM studies. All these 

models provide health care services to chronic disease patients in out-of-clinic settings.  Provision of 

health care service out-of-clinic to patients with chronic conditions will improve health services in 

settings where there is lack of qualified human resources for health84. This type of strategy supports

implementation of task shifting, as this approach may help to reduce the need for highly qualified 

health professionals in health programs 85. According to WHO, task shifting describes the reallocation 

of certain tasks from more-specialized to less-specialized health care workers through the entire 
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spectrum from the physician to the non-professional health care worker 86. In in review, we found that 

supporter-based models were most often used to support patient with chronic conditions outside of 

health facility settings as example of task shifting. We showed community health workers to be most 

common group to support people with chronic conditions (especially TB and HIV/AIDS) outside of 

health facility setting. This is in line with a study which reported that community health workers 

supporting HIV/AIDS patients are essential for antiretroviral treatment scale-up 87. It has been 

documented that globally there is a wide range of health services offered by the CHWs to the 

community apart from chronic conditions 88. There is some evidence that CHWs can improve health 

outcomes in acute respiratory infections and malaria, when compared to usual care 89. However, it 

has also been illustrated that many CHWs programmes have not been successful. Especially large-

scale and national CHWs programmes have had low sustainability and the low quality of health 

services they provide90. However, in this review one of study conducted in South Africa, the CHWs 

provide social support and counselling to improve patients' adherence, and to encourage them to visit 

at health facility32.

Apart from CHWs programs, mobile technology is increasingly used in supporter-based models. It has 

been known that mobile phone text messaging is a potentially powerful tool for behaviour change 

because it is widely available, inexpensive, and instant 91. However, in a systematic review on "short 

Message Service (SMS) Applications for Disease Prevention in Developing Countries" highlighted the 

need for high-quality efficacy studies examining behavioural, social, and economic outcomes of SMS 

applications and mobile phone interventions aimed to promote health in developing country 

contexts92.

We did not find any strategy that uses supporter-based models for patients infected with HIV, unless 

co-infected with TB. This is surprising since adherence to life-long antiretroviral therapy seems an 

obvious area where support is needed from the community. Apparently, the regular interaction 

between HIV-patient and health facility in the context of obtaining new medications (for self-care) is 

enough for a sustainable treatment strategy with adequate adherence. However, the problems of loss 

to follow-up and the negative effects of non-adherence are well documented for ART programmes 

among HIV/AIDS patients under self-care model 93.

In this review we found that self-care models were commonly used for diabetes interventions. This 

might be due to the focus not being on actual treatment, but more on providing tools to improve 

lifestyle and identify early complications of diabetes. Apart from adherence to drugs (treatment), 

diabetes self-care activities mainly included supporting a healthy diet, exercise and monitoring of 

blood sugars94. Although diabetic patients preferred self-care strategies for disease management,

these strategies have some challenges, including limited access to appropriate foods, diabetes 
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medications, blood glucose testing equipment, and educational materials62. In addition, among the 

diabetic patients, depressive symptoms impact subsequent physical symptoms of poor glucose control 

by influencing patients' ability to adhere to their self-care regimen95. 

About 50% of included studies provided information on selected effectiveness outcomes, of which 

mainly on TB and DM. Despite the differences between the models, PCS is showed to be effective 

compared to health facility-based care. In the field of TB, this corroborates the findings of a systematic

review of randomised trials, which showed that community DOT was as effective as, or more effective 

than, health facility-based DOT 96. If health facility-based care is having a high efficacy, it is still 

worthwhile to assess the effect of PCS. When found non-inferior, PCS can be worthwhile given its 

convenience for the patient, its empowerment of the patient/supporter, and its effect on reducing 

workload in the health facilities. This last aspect is of great importance in settings where the capacity

of the workforce is stretched to the limits. When we looked at effectiveness of a self-care model

especially on DM, we found that the model can provide benefits for participants particularly in terms 

of knowledge, performance of self-care behaviours and control of blood sugar. However, there was a 

concern with the long-term retention of these effects. Layla et al, reported that perceived barriers to 

carrying out self-care behaviours were associated with worse diet and exercise behaviour 97. 

There is now ample evidence that PCS do not have a detrimental effect on adherence to medication. 

On the contrary, a systematic review of qualitative research showed that family support had a strong 

positive influence on patient adherence to TB treatment 98. But also strategies based on self-care by 

diabetes patients showed that glycemic control was associated with improved medication 

adherence99.

The review has two limitations. First, we used only one database (PUBMED) for retrieving studies. 

Given the clear disease-approach for the review, this database should contain the most important 

studies related to our subject. But, we might have missed some studies especially on HIV/AIDS. 

However, the wide breadth of evidence presented in the current study makes it unlikely that 

substantially different evidence would come from studies not retrieved in some additional databases. 

Second, we were not able to access 30 studies because of missed permission which met inclusion 

criteria. However, we feel that the large number of studies included and analysed provides an 

adequate overview of PCS and its effectiveness in middle and low income countries.

In conclusion, our review provides evidence that, in general, patient-centred care strategies for 

chronic disease control are implemented in a wide variety of models, are effective, do not jeopardize 

treatment adherence, and are acceptable to patients and health worker alike. The implementation of 

these types of strategies could be considered for other chronic disease areas than covered in this 

review.
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Background: The new tuberculosis (TB) treatment in Tanzania contains rifampicin for six

months. Direct observation of drug intake at the health facility for this period is not feasible.

Methods: Patients and health staff in three districts were interviewed to assess the burden

of the current treatment strategy, and opinions on a proposed new strategy where patients are

able to choose the place of treatment and the treatment supervisor, and receive treatment as a

daily combination tablet.

Results: The study included 343 patients in 42 facilities. Daily collection of drugs was perceived 

as burdensome irrespective of distance needed to travel. Eighty percent of patients viewed 

medication taken at home or at a closer health facility as an improvement in TB-services. The

proposed new treatment strategy was rated favorably by 85% of patients and 75% of health staff.

Fifty-three percent of patients would opt for home-based treatment, and 75% would choose a

family member or the spouse as treatment supporter.

Conclusion: Home-based supervision of TB treatment with fewer drugs is an expressed pref-

erence of TB patients in Tanzania. Such a strategy is now being assessed in a pilot study. If 

effective and feasible, the strategy will contribute to an improved TB control strategy.

Introduction
Tuberculosis (TB) is one of the leading causes of death in the United Republic of 

Tanzania (WHO 2006a). The case load of TB (all forms) in Tanzania was 39,847 in

1995 and increased to 64,200 in 2005 (WHO 2007). This increase is largely attributed 

to the ongoing HIV-epidemic in the country. Currently, the World Health Organization

(WHO) estimates the incidence of TB (all forms) to be 342 per 100,000 population

(WHO 2007). The estimated prevalence of HIV in the adult population (15–49 years)

is 7% (TACAIDS et al 2005). The cornerstone of TB control is Directly Observed 

Therapy Short course (DOTS), which comprises of diagnosis by sputum microscopy

and therapy with a 6–8 months drug regimen (WHO 2003). With rifampicin being

part of the drug regimen during the initial two months (the intensive phase), it is

recommended that the taking of treatment is observed to prevent selection of rifam-

picin-resistant strains of Mycobacterium Tuberculosis due to nonadherence. After this 

time, in the continuation phase, the regimen does, in general, not include rifampicin

and treatment is collected on a monthly basis and taken by the patient unsupervised.

Conventionally, following recommendations of the WHO and the International

Union against Tuberculosis and Lung Disease, observation of drug intake is done at 

the treatment center by health staff (WHO 2003). This implies that the patient has to

report each day to the facility and that health staff has to attend daily to these patients

in addition to other duties.
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In 2006, the initial drug regimen for new TB patients

in Tanzania was changed to include rifampicin also in the

continuation phase because studies suggested that such a 

regimen was more effective in situations with a high prevalence

of HIV-infection like in Tanzania (Johnson et al 1997; El-Sadr 

et al 2001; Korenromp et al 2003). This new regimen asks for a 

strict adherence, preferably by direct observation of drug intake.

Having patient coming to a treatment facility and staff attending

to them on a daily basis for 6 months puts an enormous stress

on both sides and its feasibility is questionable.

It was therefore pertinent for the National Tuberculosis

and Leprosy Programme (NTLP) of Tanzania to rethink its

strategy of allocating and supervising TB treatment. The new

strategy should be able to maintain adequate observation of 

treatment intake, should not increase the already high work 

load of health facilities, and be acceptable for the TB patients

and the community at large.

The strategy for treatment allocation and observation 

that was designed has three components. First, all identified fi

TB patients will be given the choice between home-based 

treatment supervision and health facility-based supervision.

Second, patients who opt for home-based supervision can

identify their own treatment supporter. Third, all four drugs

of the intensive phase will be given as a single fixed-dosefi

combination tablet (4FDC).

To assess whether such a strategy was acceptable for TB

patients and health staff, the NTLP conducted an assessment 

in three representative districts in Tanzania. Both patients

and health staff were interviewed to ascertain their views on 

the current DOTS strategy, their suggestions for improving

their TB treatment, and their opinion on the proposed new

strategy. The current manuscript describes the outcomes of 

this assessment.

Methods
The study was carried out in three geographically representa-

tive districts of Tanzania in 2004. Two rural districts were

selected (Korogwe and Mbarali), and one urban district 

(Nyamagana). The study districts were chosen for conve-

nience based on being representative for a rural setting an

urban setting. Within the districts there was no sampling

but all TB treatment centres (42) were included. Within the

centres, all the patients who were on treatment were included 

as well as the attending health staff. The health staff included 

clinical offi cers, nurses/dispensers, attendants, and TB-coor-

dinators. Three study teams of trained researchers who were

assisted by local TB-coordinators known in the area carried 

out semi-structured interviews.

The questionnaires were designed in close collaboration

with all stakeholders involved to assure that the questions

were relevant and feasible. It was piloted in a sample of 

TB patients in Dar es Salaam, Tanzania. Unclear questions

were rephrased. The narrative accounts of the interviewees

were translated and analysed using qualitative software

(MAX QDA). For most questions, multiple answers

were possible. All data were entered in a central database 

at Ifakara centre, Tanzania. Different responses to the

questions were tallied. No formal statistical analyses were

performed.

Ethical approval for the study was obtained from the

Institutional Review Board of the National Institute for 

Medical Research. All participants provided verbal consent

to participate in the study.

Results
All 42 health facilities agreed to participate, as well all reg-

istered patients and health staff in the facilities. The study

included all 343 patients who were receiving TB treatment at 

the health facilities, and 90 health care workers. Two hundred 

patients (58%) were in the intensive phase and 143 (42%)

in the continuation phase of anti-TB treatment. At the time

of the study, patients on the intensive phase reported to the 

health facility daily for DOT, while those on the continuation

phase collected their drugs once a month. Of the health care

workers, 41 (46%) were senior (Regional or District TB and 

Leprosy Coordinator [R/DTLC] or Clinical Officer [CO]),fi

and 49 (54%) were junior (nurse or dispenser). Not all patients

answered all the questions because the semi-structured nature

of the questionnaire gave this opportunity.

Appraisal of the current health
facility-based DOT system
Of the 200 patients who collected their medication daily,

164 (82%) lived within 5 kilometres of the health facility,

and 36 (18%) lived more than 5 kilometres away from the

nearest health facility. In the only urban district 99% of 

the patients in the intensive phase were living within 5

kilometres from the nearest health facility. The common

mode of transport to the health facility was by walking,

and by bus or car.

Information on the appraisal of the current health facil-

ity-based DOT strategy was obtained from 193 (97%) of 

the patient in the intensive phase. The daily travel to the

health facility was seen as a burden by 58% of the patients

living within 5 kilometres of the health facility, and 72% of 

the patient living further way. Reasons for this burden were
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the distance, the generally poor health of the patients, and 

problems in fi nding or fi nancing transport (Table 1).

Reasons for not fi nding the daily travel to the health 

facility a burden were close distance, the possibility of 

transport, the wish to be cured, and the responsibility felt

towards the health worker. Most health worker shared the

view of the patients that daily DOT at the health facility is

a burden for the patient.

“Because my body hurts I have no strength. I get very tired 

when I walk, although I am living nearby. I take a long

time to reach the center. As you can see, my condition is

not good.”

(35-year-old male)

Suggestions to improve the current TB
treatment
Patients and staff were invited to give unsolicited suggestions

for improving their TB treatment. This was done by 140 (70%)

of the patients in the intensive phase and 91 (64%) of the

patients in the continuation phase (Table 2). Three quarters

of the patients saw the possibility of taking drugs at home or 

at the smaller but closer dispensaries as a major improvement 

to the current system. Other improvements could be made by

improving the health services in general, and a shorter dura-

tion of treatment or fewer drugs. Suggestions for improvement 

to the system specifi cally made by health care workers were fi

the involvement of communities and relatives in the treatment, 

Table 1 Appraisal of the current DOT strategy

Patients* Health workers

�5 km �5 km CO/RTLCRR Nurse
N = 161 N = 32 N = 41 N = 49

HF-DOT is a burden 93 (57.8) 23 (71.9) 32 (78.0) 31 (63.3)
Daily walk difff  cult 37 (39.8) 5 (21.7) 16 (47.1) 21 (63.6)
Long distance to HF 66 (71.0) 17 (73.9) 26 (76.5) 27 (81.8)
Weakness/poor health 49 (52.7) 6 (26.1) 16 (47.1) 15 (45.5)
Too much pain 28 (30.1) 4 (17.4)
Financial/Transport problems 17 (18.3) 8 (34.8) 13 (38.2) 6 (18.2)
No child care 3 (3.2) 4 (17.4)
HF-DOT is not a burden 68 (42.2) 9 (71.9) 7 (17.1) 14 (28.6)
Live close to HF 39 (60.9) 1 (10)
Want to be cured 17 (26.6)
No transport problems 8 (12.5) 6 (60)
Important to see health worker 7 (10.9) 1 (10)
Feel responsible 7 (10.9) 1 (10)
Other

Notes: *in the intensive phase of treatment (daily drug collection); All numbers are n (%).

Table 2 Suggestions for simplifying treatment

Patients Health Workers

All Intensive Continuation CO/RTLC Nurse
phase phase

N = 231 N = 140 N = 91 N = 41 N = 50

Provide treatment at home 115 (49.6) 79 (56.4) 36 (39.6) 13 (31.7) 16 (32.0)
Provide treatment closer to home 65 (28.1) 31 (22.1) 34 (37.4) 11 (26.8) 17 (34.0)
Improve services 54 (23.4) 29 (20.7) 25 (27.5) 10 (24.4) 5 (10.0)
Shorten treatment/fewer drugs 27 (11.7) 21 (15.0) 6 (6.6) 12 (29.3) 14 (28.0)
More HF providing diagnostics 23 (10.0) 8 (5.7) 15 (16.5) 11 (26.8) 8 (16.0)
Involve relatives/communities 12 (29.3) 11 (22.0)
Health education 6 (14.6) 7 (14.0)
Improve transport 16 (6.9) 11 (7.9) 5 (5.5) 5 (12.2) 4 (8.0)
No change needed 2 (4.9) 2 (4.0)

Notes: All numbers are n (%).
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and the provision of health education. Four health workers did 

not see a reason to change the current DOT system.

“If we could be given monthly drugs and have them from

home, it would help reduce transport costs. It will also help

us patients to complete the dose because even when we

do not have money for transport, we will have the drugs

at home. The family will have money for its expenditure

because the money, which was being used as a bus fare,

will now be used for the family.”

(31-year-old female)

Views on patient-centred treatment (PCT)
The patients were thoroughly explained that PCT consisted 

of having the opportunity to choose where and by whom their 

TB treatment was supervised. It was also made clear that

regular returns to the health facility for check-up, sputum

examinations, and drug collection were still needed, and 

that with home-based supervision a good record keeping

had to be performed. To ensure that the concept was under-

stood well, the patients had to explain the system back to

the interviewer.

Patient-centred treatment was considered ‘very good’ or 

‘good’ by 79% of the patients, 86% of the COs and RTLCs,

and 76% of the nurses (Table 3). PCT was rated as not good 

by 10% of the patients, 7% of the COs and RTLCs, and 14%

of the nurses.

Most of the patients and all but one health care workers

gave reasons for their rating of PCT (Table 3). Reasons

for a positive attitude of patients towards PCT included 

that it would reduce the tiresome daily travel, that there

was more time to rest, and that it would make treatment

more convenient. Health workers gave similar reasons

for a positive attitude toward PCT, but included also the

possible reduction of overcrowding and workload at the

health facilities.

“We like the approach very much. It will help us to get

more rest, less fare, and it will make us get time to sleep

after swallowing drugs.”

(40-year-old male)

Reasons for a negative attitude of patients toward PCT

included the notion that home treatment in general was not

preferred due to lack of expertise, the opinion that observa-

tion of treatment in a health facility would be more reliable,

and the believe that home-based treatment would lead to

nonadherence (Table 3). Health workers reported a wide

range of possible disadvantages of PCT of which the main

were the diffi culty in managing the strategy, the fear that an

inappropriate supporter would be chosen, nonadherence, and 

improper storage of drugs.

“The supporter may fail to understand how to give drugs

to the patient. Also he may not understand the side effects

of the drug. So the home-centred strategy is not good. At

the hospital there is good supervision hence it is good for 

the patient to take the drugs in health facilities.” (Clinical

Offi cer male)fi

Place of supervision and type of supporter
A small majority (53%) of both patients in the intensive phase

and in the continuation phase would opt for home-based 

DOT when they had a choice (Table 4). This choice was not

influenced by sex, age, marital status, or level of education.fl

Even a considerable proportion of patients living within

5 kilometres of the health facility would choose home-based 

DOT if given a choice.

Reasons of patients to choose for home-based DOT

included the treatment being less disruptive to their lives, time

to rest, less costs, and the opportunity to keep working. A choice

for health-facility based DOT was made because of the notion 

that treatment would be better, it was more convenient, and the

believe that home-based treatment was in general not good.

Table 3 Views on patient centered treatment

Patients Health workers

CO/RTLC nurseRR
N = 343 N = 42 N = 50

Very good/Good 271 (79.0) 36 (85.7) 38 (76.0)
No daily walking 124 (51.2) 14 (38.9) 16 (53.3)
Time to rest 82 (33.9) 9 (25.0) 9 (24.3)
Freedom to choose 59 (24.4) 13 (11.1) 13 (10.8)
Convenient/less disruption 52 (21.5) 21 (58.3) 21 (56.8)
Reduced costs 24 (9.9) 4 (11.1) 1 (2.7)
Reduces defaulters 1 (2.8) 3 (8.1)
Reduces stigma 4 (11.1) 
Reduces workload/overcrowding 2 (5.6) 5 (13.5)
No further explanation given 29 (10.7) 1 (1.1)
Neutral (OK) 28 (8.2) 3 (7.1) 5 (10.0)
Not good 33 (9.6) 3 (7.1) 7 (14)
Home treatment not good 18 (62.1) 
Supervision at HF more reliable 17 (58.6)
Difff cult to manage strategy 21 (51.2) 20 (40.0)
Inadequate supporter chosen 26 (63.4) 23 (46.0)
Difff cult to adhere to intake 5 (17.2) 26 (63.4) 25 (50.0)
Misuse of drugs 4 (9.8) 3 (6.0)
Storage problems 9 (22.0) 12 (24.0)
Risk of resistance 5 (12.2) 4 (8.0)
No further explanation given 4 (12.1) 1 (2.4)
Don’t know 11 (3.2) 

Notes: All numbers are n (%).
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“As a businessman, instead of going to the health facility

to collect drugs, I will be able to continue with my

business.”

(30-year-old male)

The type of supporter for home-based DOT would be 

for the large majority of patients (74%) either a spouse or a

family member (Table 4). This did not differ not much by sex

of the patient. Divorced men would opt for a family member,

while this was less outspoken for divorced women. From

the interviews it became clear that the choice for treatment

supporter was driven by a close relationship, feelings of trust 

and helpful experiences in the past.

“I would choose my younger brother because he is the

one who brings me to the hospital when I am sick and he

loves helping me. When I am tired he may come to collect

drugs for me.”

(32-year-old male)

The main role for supporters according to the patients

would be to collect drugs, to encourage the drug taking, and 

to prepare food. Other tasks mentioned were the provision

of support, to give feedback to the health worker, and help 

in the household.

Views on home-based drug taking
Patients who would choose home-based DOT did not see

major problems in taking their daily medication and were

aware of the need of a good compliance. From the point

of both the patients and the health staff, proof a regular 

drug intake should be trough a formal confi rmation by the

supporter, a visible improvement in patient’s health, or 

submission of empty packs or fi lled records on patient’s

treatment card.

“I will be ticking my treatment cards. My wife will confirmfi

this. I will accompany my supporter often to the health

facility for drug collection and you will be able to see how

I progress.”

(42-year-old male)

Discussion
The current study showed that daily contact with a health

facility to obtain TB treatment was seen as a burden by both

the patients and the health staff. Fifty percent of the patients

who found daily travel to the health facility a burden lived 

within 5 kilometres of the facility. It is therefore not surpris-

ing that patients mentioned the possibility to take their drugs

at a nearer health facility or at home as a way to improve the

current strategy of TB treatment delivery. This is in addition

to the expressed wish of having fewer drugs and/or a shorter 

treatment period. These factors were also mentioned by the 

health workers as the most important factors for improvement

the current TB treatment strategy.

Both patients and health workers had a positive attitude

towards a strategy where the patients would be able to make

the choice of the place of supervision and the supervisor.

A large majority of patients, who would opt for home-based 

supervision, would opt for their spouse or a family member 

as their treatment supporter.

Studies in Nepal (Newell et al 2006), Swaziland (Wright

et al 2004), Kenya (Kangangi et al 2003), Uganda (Adatu 

et al 2003), Malawi (Manders et al 2001), and Thailand 

(Akkslip et al 1999) showed that supervision of TB-treatment

can be done outside the health facility without compromis-

ing treatment success rates. The study in Nepal reported that

supervision at home by either a community health worker 

or a family member resulted in a proportion of successful

treatment outcomes that was in line with the targets set by 

WHO (Newell et al 2006).

Within the TB-community, the discussion continues

whether family members are suitable to supervise treatment.

In a reaction to the publication of the Nepal study, Garner et al

supported the use of family members as treatment supporters

(Garner and Volmink 2006). They see the fact as whether 

these family members do actually observe treatment intake

as immaterial. It is the communication between patient,

supporter, and health staff, and the sharing of responsibility

for treatment adherence that makes the intervention in Nepal

successful according to the authors. On the other side of the

debate, Frieden and Sbarbaro (2006) stated that TB patients in

many countries have received suboptimal treatment because

of the use of family members as treatment supporters. This

statement is underscored by a study in the southern parts of 

Thailand, where 35% of the family members who acted as

Table 4 Choice of DOT and type of treatment supporter

All patients Male Female

N = 343 N = 206 N = 137

Preferred place of DOT
Home 182 (53.1) 111 (53.9) 71 (51.8)
Health facility 161 (46.9) 95 (46.1) 66 (48.2)
Supporter at home 
Spouse 51 (28.0) 36 (32.4) 15 (21.1)
Family member 83 (45.6) 49 (44.1) 34 (47.9)
Self 18 (9.9) 10 (9.0) 8 (11.3)
Health worker 12 (6.6) 6 (5.4) 6 8.5)
Other 18 (9.9) 10 (9.0) 8 (11.3)

Notes: All numbeSrs are n (%).
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treatment supporter acknowledge not to consistently observe

treatment intake by the patient, in comparison to 11% of the

health staff at health facilities (Pungrassami et al 2002).

A large community randomized trial in South Africa

showed that 59% of the TB patients who could choose their 

treatment supporter would opt for a family member (Thiam

et al 2007). The remaining 41% chose either a health care

worker at the health facility or within the community. Of 

the patients supervised by family members, 4% defaulted 

treatment compared to 8% of the patients supervised by

health staff. Treatment success was achieved in 88% of the

patients supervised by family members compared to 77% of 

the patients supervised by health staff.

Whether family members can be treatment supporters will

not only depend on rates of default and treatment success,

but also on cultural circumstances (Macq et al 2003). In 

a home-based treatment supervision study in Uganda, the

treatment supervision was preferably done by a neighbour 

rather than a family member (Adatu et al 2003). This was

to avoid uneasiness within the family if the relationship

between patient and supporter was not congruent with 

hierarchical pattern commonly seen in Ugandan families.

This example makes it clear that treatment delivery strategies

and supervision strategies are context-specifi c and that the

strategies have to be carefully assessed in each new setting.

The National Tuberculosis and Leprosy Programme of 

Tanzania is currently conducting a pilot study to asses the effi cacy fi

of the proposed new treatment allocation and supervision strategy 

in three districts other than those involved in the assessment of 

needs. The proposed strategy can be seen as patient-centered 

since it is the patient who decides on where and how of treatment 

supervision. Such a patient-centered approach fits within thefifi

universal TB-control as described in the Stop-TB strategy 

(2006b). This strategy focuses on DOTS expansion, addressing 

TB/HIV and multidrug-resistent TB, strengthening of health 

systems, engaging of all health care providers, empowerment 

of TB patients and communities, and enabling research. We 

realize that the empowerment of TB-patients and communities is

far wider than home-based treatment and supervision by family 

members. However, the freedom of choice to the patients gives

them more ownership of their own treatment and engages the

patient in taking responsibility for their treatment. Both these

factors can contribute to improving adherence to TB-treatment 

which is essential for treatment success.
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Abstract

Background: Directly observed therapy (DOT) remains the cornerstone of the global tuberculosis (TB) control
strategy. Tanzania, one of the 22 high-burden countries regarding TB, changed the first-line treatment regimen to contain
rifampicin-containing fixed-dose combination for the full 6 months of treatment. As daily health facility-based DOT for
this long period is not feasible for the patient, nor for the health system, Tanzania introduced patient centred treatment
(PCT). PCT allows patients to choose for daily DOT at a health facility or at their home by a supporter of choice. The
introduction of fixed dose combinations in the intensive and continuation phase made PCT feasible by eliminating the
risk of selective drug taking by patients and reducing the number of tablets to be taken. The approach was tested in three
districts with the objective to assess the effect of this strategy on TB treatment outcomes

Methods: Cohort analysis comparing patients treated under the PCT strategy (registered April-September 2006) with
patients treated under health-facility-based DOT (registered April-September 2005). The primary outcome was the cure
rate. Differences were assessed by calculating the risk ratios. Associations between characteristics of the supporters and
treatment outcomes in the group of patients opting for home-based DOT were assessed through logistic regression.

Results: In the PCT cohort there were 1208 patients and 1417 were included in the historic cohort. There was no
significant difference in cure rates between the cohorts (risk ratio [RR]: 1.06; 95% confidence interval [CI]: 0.96-1.16).
In the PCT cohort, significantly more patients had successful treatment (cure or treatment completed; RR: 1.10; 95%CI:
1.01-1.15). There were no characteristics of supporters that were associated with treatment outcome.

Conclusion: The PCT approach showed similar cure rates and better treatment success rates compared to daily health-
facility DOT. The results indicate that there are no specific prerequisites for the supporter chosen by the patient. The
programmatic setting of the study lends strong support for scaling-up of TB treatment observation outside the health
facility.
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Background
Tanzania is one of the 22 high-burden countries with
respect to the number of incident tuberculosis (TB)
cases[1]. Up to the mid-eighties of the previous century,
the annual number of cases identified and treated in the
country was manageable, but due to the developing epi-
demic with the human immunodeficiency virus (HIV),
the caseload in Tanzania increased rapidly. Within 5
years, the number of TB cases notified tripled from 5000
to 15,000 between 1980 and 1985. In 2006, Tanzania
reported over 62,000 TB cases (157 cases per 100,000
population), while the World Health Organization
(WHO) estimated the incidence to be 312 per 100,000
population [1]. Thirty-five percent of smear-positive TB
patients were HIV-positive in a recent study [2].

The currently recommended strategy for TB control is the
directly observed treatment, short course (DOTS) [3,4].
This strategy includes, amongst others, the daily observa-
tion of patients' drug intake at the treating facility during
the initial 2 months of therapy. The reason behind this
observation is that it will ensure adequate treatment
adherence during the period, in which the treatment regi-
men contains rifampicin which will prevent the selection
of Mycobacterium tuberculosis strains resistant to this pow-
erful drug [5-8].

The National Tuberculosis and Leprosy Programme
(NTLP) of Tanzania changed the standard first-line treat-
ment regimen in 2006 from an 8-month regimen to a 6-
month regimen. In the latter, both the intensive phase
treatment and the continuation phase treatment contains
rifampicin, while in the former rifampicin is only given
for 2 months of the intensive phase. The rifampicin-con-
taining regimen throughout the course of treatment has a
higher efficacy in situations with a high prevalence of
HIV-infection in the general population [9-11]. The WHO
recommends the observation of treatment throughout the
6 months of this regimen at least three times a week [3].
This is clearly not feasible at the health facility level for
either the patient or the health staff. Initial studies in
urban and rural areas of Tanzania showed that decentral-
ized treatment observation by guardians or former TB
patients was feasible without a detrimental effect on treat-
ment outcome [12,13]. The main drawback encountered
in a possible scale-up of this approach was the need for
incentives expressed by the supporters which made the
strategy non-sustainable. The experiences from these stud-
ies formed the basis of a new approach to the implemen-
tation of DOTS in Tanzania in which the observation of
treatment intake could be transferred from the health
facility to the patient's home and the observer could be
changed from a health-care worker to a supporter of
choice.

These changes maintain the core principle of daily obser-
vation of treatment (DOT) for the full duration of treat-
ment, prevent health facilities from being overburdened
and enable the patients to choose a supervision model
within the constraints of their daily life. This should have
a positive effect on treatment adherence and, subse-
quently, the efficacy of treatment. The new strategy was
labelled 'patient centred treatment' (PCT).

From previous studies it is known that DOT outside the
health facility, by either health personnel or laymen, is
feasible and can result in treatment outcomes that are sim-
ilar to those under conventional DOT at the health facility
[14-18]. In Nepal, both DOT at the health facility and
DOT by family members obtained success rates that met
the international target of 85% [17]. However, most of
these studies have been designed as randomized clinical
trials and/or put restrictions on the type of supporter who
can observe treatment intake. Clinical trials have the
inherent limitation of coming with increased supervision
and monitoring which can have a positive effect of its own
on treatment delivery and adherence. Restrictions on sup-
porters complicate the interpretation and replication of
results within the context of national control programmes
with a wider choice of potential treatment supporters.
Thus, there is an urgent need to test the concept of dele-
gating treatment observation outside the health facility
under routine programmatic conditions. This need also
holds true for fields outside the context of TB where strat-
egies other than health facility-based treatment delivery
are being examined, such as home-base care programmes
for the delivery of antiretroviral therapy to HIV-infected
patients.

The concept of PCT was tested and well perceived by
patients and health care professionals when assessed in a
qualitative survey. Furthermore, the proposed strategy
was seen to be a positive contribution to adherence to
therapy [2]. The strategy was formally tested in three dis-
tricts under programmatic conditions with no restriction
on the choice of treatment supporter. The objective of this
study was to assess whether favourable treatment out-
comes (cure and success) in new patients (that is, those
without previous TB treatment) treated under the new
strategy were no lower than those in new patients who
were treated under the conventional strategy. If so, this
would lend strong support to the practice of observing
treatment intake outside the health facility by laymen,
under programmatic conditions.

Methods
Design

Initially, the study was designed as a cohort study compar-
ing treatment outcomes for patients who chose home-
based treatment with those who chose health facility-
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based treatment. This design was based on the results
from a community assessment in which patients, if given
a choice, were asked what would be their preference for
the place of treatment. In this assessment, just over 50%
would have opted for home-based treatment [2]. During
the implementation of the current study it became clear
that a much higher proportion of patients opted for
home-based treatment, making a formal comparison of
treatment outcomes with patients opting for health facil-
ity-based treatment statistically more difficult.

The study design was changed into a comparison of treat-
ment outcomes for patients in the PCT cohort with those
in a control cohort of all registered new TB patients in the
same facilities during the same period of time a year ear-
lier. This also changed the intervention being tested
because three variables in the PCT cohort were different
from the control cohort; the possibility of having home-
based treatment observation, treatment with fixed dose
combinations (FDCs) and a regimen with rifampicin for
the continuation phase resulting in 6 months duration
instead of 8 months. Possible differences between the
cohorts should, therefore, be attributed to the overall
intervention of PCT, rather than only the home-based set-
ting of treatment observation.

Study population and setting

The study was carried out in the Arusha Municipality, the
Kahama district (Shinyanga province) and the Mufindi
district (Iringa province) of Tanzania. The decision to
choose these sites was based on the number of notified
smear-positive TB-patients and their representativeness
for urban and rural settings in the country. Within each
area, all TB treatment facilities implemented PCT for all
new patients who were registered in the second and third
quarter of 2006. The only inclusion criterion used was
that the patient was defined as 'new', indicating that he/
she had never received any TB-treatment that lasted longer
than 1 month. The control cohort comprised all new
patients in the same health facilities registered in the sec-
ond and third quarter of 2005 who were treated under the
conventional DOTS strategy. Smear-positive TB was
recorded when two out of three sputum samples (spot,
morning, spot) were Ziehl-Neelsen positive. When clini-
cal symptoms were suggestive of TB, but sputum samples
were negative, a suggestive chest X-ray could lead to the
diagnosis of smear-negative TB.

Intervention

The intervention tested was PCT, which consisted of three
components. First, each patient was given the choice to
receive treatment at home observed by a supporter of his/
her choice or to receive daily treatment at the health facil-
ity observed by health staff. There were no restrictions on
the choice of supporter. Second, treatment for all patients

was delivered as a FDC rather than the conventional sep-
arate tables for each drug. Third, the treatment contained
isoniazid, rifampicin, ethambutol and pyrazinamide in
the initial phase of 2 months and isoniazid and
rifampicin in the continuation phase of 4 months. At any
time, patients were allowed to change from home-based
treatment to health facility-based treatment or vice versa.
There were no interventions related to default tracing and
monitoring in the PCT strategy, other than the routine
guidelines from the NTLP, making the control cohort and
the PCT cohort comparable in this respect.

Follow-up and data collection

If the patient opted for home-based treatment, he/she was
asked to return with the supporter of his choice. The sup-
porter was given instruction by the health care provider on
the importance of daily supervision of drug intake, the
signs and symptoms of side-effects, and what to do if they
occur, and the frequency of the collection of new drugs.
Supporters needed to escort the patient to the health facil-
ity on a weekly basis in the first 2 months of treatment to
collect new drugs, report on the well-being of the patient
and to discuss any problem encountered in the support of
the patient. The patient was requested to join the sup-
porter at every visit unless too ill to do so. In the remain-
ing 4 months, the visits to the health facility took place
twice a month.

Data on the demographics of patients and supporters,
drug intake, side effects and laboratory results in the PCT
cohort were prospectively recorded in specifically
designed registers and cards. Patient and laboratory data
in the control cohort were retrospectively retrieved from
the TB registers and the patient's treatment cards in the
participating health facilities. These routine registers were
checked for accuracy (and updated if needed) by the same
independent team that collected data in the PCT cohort in
order to minimize ascertainment bias. Data collection for
both cohorts took place in three rounds from September
2006 to July 2007. Follow-up ended when the last
included patient reached the time of treatment comple-
tion (April 2007). This meant that the last data collection
took place after the treatment outcome of all patients had
been recorded.

Outcome measures and explanatory variables

The primary study outcome was the proportion of new
smear-positive patients cured at the end of treatment (6
months in the PCT cohort and 8 months in the control
cohort). Secondary outcomes were the proportion of
patients with treatment success (cured or treatment com-
pleted) at 6 months or 8 months, and the proportion of
smear-positive patients with smear conversion at 2
months. In addition, we assessed whether the characteris-
tics of the treatment supporters were associated with treat-
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ment outcomes in the group of patients with home-based
treatment observation. Cure was defined as a smear-posi-
tive patient having a negative sputum smear at the end of
treatment and on at least one previous occasion. Treat-
ment completion was defined as a patient having com-
pleted treatment but not having a final smear
examination. The characteristics of the supporters were
categorized based on distribution with the purpose of get-
ting groups of similar size. Age in years was defined as
<25, 25-34, 35-44 and 45. The relationship with the
patient was categorized as 'family member' or 'non family
member'. Education was categorized as 'none', 'primary'
and 'above primary'. The initially collected variable
'household of supporter' was not used due to the strong
collinearity with the variable 'relationship' in the analyses.

Quality control

All sputum smears during diagnosis and follow-up were
confirmed by an independent laboratory technician. Dis-
crepancies between the initial test and the re-reading were
resolved by a third reader whose results were final.

Statistical analyses

Baseline characteristics of the two cohorts were compared
using the 2 test for binary variables and Student's t-test for
continuous variables. Outcome measures in the cohorts
were compared by calculating the risk ratio (RR) stratified
by district. A combined analysis of all three districts was
only performed when there was no effect modification by
district as assessed by the Cochran-Mantel-Haenszel test.

Supporter characteristics associated with cure and treat-
ment success in the group of patients with home-based
treatment observation were assessed by univariable and
multivariable logistic regression. All multivariable analy-
ses included, apart from 'place of treatment' the variable
'district' to incorporate the stratified design in the analy-
ses. Other variables were only included if they were signif-
icantly associated with the outcome in univariable
analyses with a P-value of 0.1 or less. Effect modification
by districts in these models was assessed by testing for
interactions (multiplicative). Effect modification was
assumed statistically significant at the 10% level.

Missing data and loss to follow-up

Due to an unforeseen logistical problem, the cards
designed for recording information on the supporters
were not available for the first 205 patients. Unfortu-
nately, not all information could be retrieved at a later
stage. This did not introduce a bias as the study started in
all the three districts at the same time. Furthermore, the
patients' freedom of choice for the type of treatment deliv-
ery strategy remained. The missing cards only reduced the
power of the study for the analyses assessing the effects of
supporter characteristics on treatment outcomes in the
PCT cohort.

The missing data were categorized as a separate level in
the respective variables in order to include all treatment
outcomes in the analyses. Therefore, statistical significant
associations were assessed on level the Wald test in the
logistic regression models rather than the likelihood ratio
test.

Sample size

Based on the total number of new smear-positive patients
who opted for home-based treatment and the correspond-
ing number of patients a year earlier, the power of the
study for the primary outcome was an 80% ability to
detect a statistically significant difference (  = 5%) of
8.5% when cure in the control cohort was estimated at
70%.

Ethics statement

The study was approved by the Institutional Review Board
of the Ifakara Health Institute in Tanzania. Informed con-
sent was not obtained from the participants as the inter-
vention was based on a change in national treatment
guidelines that was applied to all.

Role of the funding source

The funder of the study was involved in the study design
and data interpretation. Data collection and data analysis
were performed independently of the funder. The corre-
sponding author had access to all data in the study. The
final decision to submit for publication was made by the
NTLP of Tanzania.

Results
The study included 1208 new patients in the PCT cohort
and 1417 in the control cohort. Of these, 548 (38.7%)
and 484 (40.1%) were smear-positive (Figure 1). The pro-
portion of females and the age of the patients were com-
parable in both cohorts (Table 1). The relative
contribution of the districts for both cohorts differed:
there were slightly more patients from the urban setting in
the PCT cohort (40%) than in the control cohort (30%).
Smear-negative patients were slightly under-represented
in the PCT cohort compared to the control cohort. None
of the analyses showed an interaction by district. There-
fore, the outcomes were pooled and analysed for the total
study population.

Comparing treatment outcomes between cohorts

Treatment outcomes comparing both cohorts are summa-
rized in Table 2.

Smear-positive patients
None of the smear-positive patients in the PCT cohort
who had a smear examination at the end of treatment had
a positive smear result at the end of treatment, compared
to two in the control cohort. This implies that differences
in cure rate were driven by the presence of a smear result
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and the proportion of patients defaulting during treat-
ment. There was no statistically significant difference in
the primary outcome (cure) comparing the PCT (64.5%)
cohort with the control cohort (60.9%; RR: 1.06; 95%
confidence interval [CI]: 0.96-1.16; P = 0.136).

Smear-positive patients in the PCT cohort were more
likely to have successful treatment (82.2%) than patients
in the control cohort (69.7%; RR: 1.18; 95% CI: 1.10-

1.26; P < 0.001). This was because more patients in the
PCT cohort, compared to the historical cohort, completed
treatment and had a final smear examination performed
at the end of treatment (necessary in order to confirm
cure).

Significantly more smear-positive patients in the PCT
cohort had a recorded smear conversion at 2 months
(80.2%), than in the control cohort (74.6%; RR: 1.07;
95% CI: 1.01-1.15; P = 0.021). This difference was driven
by the fact that a larger proportion of patients in the con-
trol cohort (20.1%) died, transferred, defaulted or did not
have a sputum smear performed compared to the PCT
cohort (15.5%). Comparing the proportion of patients
with smear conversion only for those patients who were
present at month 2, and had had a smear examination,
did not reveal statistically significant changes between the
PCT cohort (93.4%) and the historic cohort (94.9%; P =
0.359).

All new patients
A comparison of the treatment outcomes for all new
patients included in the two cohorts showed a similar
finding of a higher success rate in the PCT cohort (79%)
compared to the control cohort (71.6%); RR: 1.10; 95%
CI: 1.05-1.15; P < 0.001).

Comparing treatment delivery strategies in the PCT cohort

New smear-positive patients who opted for home-based
treatment observation were more likely to be cured com-

Patient dispositionFigure 1
Patient disposition. * No information of relationship of treatment supporter for 205 patients.

Control cohort PCT cohort

TB patients registered

N=1577

TB patients registered

N=1343

New patient

N=1417

Retreatment patient

N=160

Family member

N=342*

Home-based

 N=440

Smear positive

N=548

Not smear-positive

N=869

Facility-based

N=44

Not family member

N=35*

New patient

N=1208

Retreatment patient

N=135

Smear positive

N=484

Not smear-positive

N=724

Home-based

N=626

Facility-based

N=98

Family member

N=469*

Not family member

N=15*

Table 1: Baseline characteristics of tuberculosis (TB) patients.

Historic PCT P-value

n = 1417* n = 1208*

District <0.001
Arusha 394 (27.8) 495 (41.0)
Kahama 394 (27.8) 329 (27.2)
Mfindi 629 (44.4) 384 (31.8)

Female 667 (47.1) 563 (41.9) 0.812
Age group

<25 292(20.6) 241 (20.0) 0.796
25-34 471 (33.2) 390(32.3)
35-44 323(22.8) 260(21.5)
>= 45 323(22.8) 290(24.0)
Missing 8(0.6) 27(2.2)

Type of TB 0.020
New smear-positive 548 (38.7) 484 (40.1)
New smear-negative 473 (33.4) 345 (28.6)
New EPTB 396 (27.9) 379 (31.4)

*All data are n (%).
PCT, patient centred treatment; EPTB, extra pulmonary tuberculosis.
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Table 2: Treatment outcomes.

Historic PCT RR† 95% CI P-value

Smear-positive patients n = 548* n = 484*
Smear conversion 409 (74.6) 388 (80.2) 1.07 1.01 -- 1.15 0.037
Cure 334 (60.9) 312 (64.5) 1.06 0.96 -- 1.16 0.247
Success 382 (69.7) 398 (82.2) 1.18 1.10 -- 1.26 <0.001
Death 92 (16.8) 59 (12.2) 0.73 0.54 -- 0.98 0.042
Default 28 (5.1) 13 (2.7) 0.53 0.28 -- 0.99 0.055
Transfer out 41 (7.5) 14 (2.9) 0.39 0.22 -- 0.68 0.001
Fail 2 (0.4) 0
Missing outcome 3 (0.6) 0

All patients n = 1417* n = 1208*
Success 1015 (71.6) 954 (79.0) 1.10 1.05 -- 1.15 <0.001
Death 249 (17.6) 168 (13.9) 0.79 0.66 -- 0.95 0.012
Default 61 (4.3) 40 (3.3) 0.77 0.52 -- 1.14 0.222
Transfer out 80 (5.7) 41 (3.4) 0.60 0.42 -- 0.86 0.007
Fail 2 (0.1) 0
Missing outcome 10 (0.7) 4 (0.3)

*All data are n (%).
† Relative risk comparing PCT cohort with historic cohort.
CI, confidence interval.

Table 3: Factors associated with cure smear-positive patients in patient centred treatment cohort.

Univariable Multivariable

OR 95% CI P OR 95% CI P

Treatment observation*
HF-DOT 1 1
HB-DOT 2.37 1.27 -- 4.43 0.007 2.31 1.22 -- 4.38 0.010

District
Kahama 1 1
Arusha 1.38 0.87 -- 2.20 0.169 1.27 0.79 -- 2.04 0.315
Mufindi 1.18 0.74 -- 1.89 0.482 1.04 0.65 -- 1.70 0.849

Supporter characteristics†
Sex

Male 1
Female 1.19 0.75 -- 1.89 0.450

Relationship
Non-family member 1
Family member 1.09 0.46 -- 2.61 0.843

Age
< 25 years 1
25 -- 34 years 1.06 0.50 -- 2.24 0.879
35 -- 44 years 0.96 0.42 -- 2.15 0.912
>= 45 years 0.84 0.38 -- 1.85 0.670

Education
None 1
Primary education 1.74 0.92 -- 3.27 0.087
Above primary education 1.64 0.69 -- 3.89 0.258

* In all new smear-positive patients (n = 484)
† In HB-DOT group (n = 440)
HF, health facility; HB, home-based; DOT, directly observed treatment; CI, confidence interval; OR, odds ratio.
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pared to patients having treatment observation at the
health facility (RR: 2.37; 95% CI: 1.27 - 4.43; P = 0.007;
Table 3). This was seen in all districts, although the effect
was larger in Arusha than in Kahama and Mufindi which,
however, did not lead to a statistically significant effect
modification in any of the statistical models. Adjusting
the effect of home-based treatment for these differences in
districts did not change the results (RR: 2.31; 95% CI: 1.22
- 4.38; P = 0.010).

Treatment success in the entire PCT cohort was also more
likely to be reported by patients who choose home-based
treatment (RR: 4.19; 95% CI: 2.91 - 6.05; P < 0.001).
Again, the effect was larger in Arusha than in the other two
districts but did not lead to significant effect modification.
Adjustment did not alter the effect of home-based treat-
ment (RR: 4.11; 95% CI: 2.82 - 6.00; P < 0.001).

Effect of supporters on treatment outcomes

Of the supporters, 76% were family members (including
spouses), 5% were non-family members - for 19%, no
information on the relationship was available. None of
the supporter characteristics was associated either with
cure of smear-positive patients (Table 3) or treatment suc-
cess for any of the patients (Table 4). The cure and treat-
ment success rates in patients who had a family member

as a supporters were as high as patients who had a non-
family member as a supporter.

Discussion
This study showed that treatment outcomes in a cohort of
new TB patients receiving treatment under the PCT strat-
egy were comparable to treatment outcomes in patients
who received treatment with the conventional health
facility-based DOT and administration of loose drugs. The
higher success rate in the PCT cohort is driven by a larger
proportion of patients completing their treatment. This
finding is not easy to interpret. It might be just an effect
caused by the fact that the treatment was for 2 months
less. For the verifiable outcome cure, there is no difference
between the historical cohort and the PCT cohort. In addi-
tion, the study did not identify any supporter characteris-
tic that influenced the achievement of cure or treatment
success in patients who had their treatment observed at
home.

These findings are in line with the results from other stud-
ies performed in a variety of settings. A cluster-rand-
omized trial in Nepal showed that 89% of the patients
who had their treatment intake observed by a family
member had a treatment success. This was comparable
with the 85% success in patients who were supervised by

Table 4: Factors associated with success all patients in patient centred treatment cohort.

Univariable Multivariable

OR 95% CI P OR 95% CI P

Treatment observation*
HF-DOT 1 1
HB-DOT 4.19 2.91 -- 6.05 < 0.001 4.11 2.82 -- 6.00 < 0.001

District
Kahama 1 1
Arusha 0.52 0.37 -- 0.74 <0.001 1.64 1.15 -- 2.33 0.006
Mufindi 0.49 0.36 -- 0.69 <0.001 0.81 0.57 -- 1.16 0.262

Supporter characteristics†
Sex

Male 1
Female 0.99 0.67 -- 1.47 0.974

Relationship
Non-family member 1
Family member 1.05 0.46 -- 2.39 0.910

Age
< 25 years 1
25 -- 34 years 0.70 0.35 -- 1.43 0.332
35 -- 44 years 0.92 0.43 -- 1.98 0.845
>= 45 years 0.50 0.25 -- 1.05 0.067

Education
None 1
Primary education 1.61 0.92 -- 2.85 0.098
Above primary education 0.97 0.49 -- 1.96 0.950

* In all new patients (n = 1208)
† In HB-DOT group (n = 1066)
OR, odds ratio; CI, confidence interval; HF, heath facility; HB, home-based.

7
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a community health worker and higher than the treat-
ment targets from the WHO (85%) [17]. A retrospective
study in Thailand assessed treatment outcomes in patients
who accepted direct observation of treatment by staff of
the health facility, a village health worker or a family
member. Ninety percent of the patients opted for observa-
tion by a family member and 10% for the health staff of
the facility. Only one of the 216 patients chose observa-
tion by a village health worker. The success rate was higher
in patients observed by a family member (87%) com-
pared to patients observed by health staff (76%) [15]. A
randomized trial in Swaziland reported that treatment
observation by family members obtained similar success
rates in TB patients as did treatment observation by com-
munity health workers (66% and 68%, respectively) [18].
Similarly, a randomized trial in Pakistan did not find any
differences in treatment success rates in patients observed
by family members (62%), observation at the health facil-
ity (67%) or self-administration (62%) [19].

Despite these findings, the ultimate proof of principle for
the efficacy of home-based treatment observation is not
given by the short-term cure rates or success rate as
assessed in this and other studies. Only when, in settings
with home-based DOT, the relapse rates do not increase
(and preferentially decrease due to improved adherence)
can home-based DOT be regarded as effective.

The concept of treatment observation by family members
is still controversial within the TB community. The WHO
treatment guidelines state that family members should, in
general, not be considered as treatment supporters [3].
However, in the updated guidelines on community
involvement in TB care, there is a shift towards the idea
that there is a need to provide 'an increased range of treat-
ment support options', although this statement was
mainly geared at TB patients co-infected with HIV [20].

Despite the above mentioned results of the PCT approach,
the success rate in Tanzania remains below the 85% target
set by WHO. This relatively low success rate is mainly
driven by the death rate. It is more than likely that this rate
is largely a result of co-infection with HIV. It is known that
HIV-associated death in TB patients is generally seen at the
start of TB-treatment. Even the PCT approach will not
have a major impact on these events, which is reflected in
a death rate of 12%.

There are several arguments formulated by those who are
against the use of family members as treatment support-
ers. First, family members are not always able to be firm
on treatment intake, especially if the patient suffers side
effects or if the social context makes it difficult or inappro-
priate to do so [21]. Second, the design of most studies
showing similar, or better, treatment outcomes with

observation by family members than by health workers
actually test multifaceted interventions including
increased monitoring, supervision and training. In the
Nepal study, there were frequent visits to the households
by research staff in order to monitor the implementation
and to collect data. In Thailand, clinic staff were strongly
involved in the identification of a treatment supporter
and special boxes were prepared in order to facilitate treat-
ment delivery at home [15]. In Senegal, the intervention
was clearly multifaceted, including improved communi-
cation between health staff and patients and increased
training and supervision, making it impossible to tease
out the effect of decentralized treatment observation [22].
Third, treatment observation outside the health facility is,
in practise, more frequently self administration of treat-
ment. This was shown in a study by a study in Thailand
where 11% of the health personnel did not perform any
treatment observation, compared to 23% of community
members and 35% of family members [23].

The major limitation of the study was the change in
design which meant that the present study was not able to
adequately test the independent effect of the type of treat-
ment delivery. Instead, it tested a multifaceted interven-
tion. Each part of this intervention might have
contributed to the positive findings. In the PCT cohort, all
drugs were taken as FDC during the full treatment period.
In the control cohort, FDC was only available for isoni-
azid and rifampicin during the intensive phase. All other
drugs were administered as loose drugs. Drug delivery by
FDCs might be associated with an improved adherence to
therapy [24]. At the same time, the treatment regimen was
changed to include rifampicin throughout the duration.
An additional 4 months of this potent drug might posi-
tively influence the cure rate in the PCT cohort. However,
the additional efficacy of this treatment regimen over the
conventional regimen used in the control cohort is based
largely on the relapse rates and not on the initial cure
rates. If the new regimen had an effect on the outcome it
was most likely due to its shorter duration and, therefore,
the possible higher completion rates, rather than an
increased drug efficacy. However, the total intervention
will be rolled-out in the rest of the country making the
individual contributions of the multifaceted intervention
towards the overall positive effect less important. The
important finding, that the type of treatment supporter
does not influence treatment outcome, makes this nation-
wide scale-up of the intervention more feasible.

Another limitation was the absence of demographic infor-
mation for a considerable number of treatment support-
ers. As mentioned, this did not introduce a bias because of
the concurrent start of the study in the districts and the
retaining of the freedom of choice for the type of treat-
ment delivery strategy. There is also a marked absence of
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HIV data form the enrolled patients. At the time of the
study (2005 for the historical cohort and 2006 of the PCT
cohort), routine HIV testing for newly registered patients
had not been fully implemented. Collection of this infor-
mation for inclusion in statistical models would lead to a
bias, given the large proportion of patients who would not
have this information. A comparison of this information
between the two cohorts would also be not possible due
to the increase in routine testing between 2005 and 2006.

There is some indication that ascertainment bias might
have influenced the results in Arusha. In this district case
notification increased considerably during the study and
there was, also, a significantly higher probability of cure in
the PCT cohort. This may indicate improved diagnosis
and/or microscopy. It could also be a result of the quality
control measures that were imposed in the PCT cohort but
not the historical cohort. However, adjusting the multi-
variable models did not give any change in the point esti-
mates or the confidence intervals, making this potential
bias of little value.

Acceptable and feasible treatment observation strategies
are highly context specific [25]. In Tanzania, home-based
treatment observation by a supporter of choice is widely
appreciated and does not lead to an increase in unfavour-
able treatment outcomes compared to conventional treat-
ment delivery strategies. It allows patients to rest and
recover, as daily health facility DOT places considerable
physical strain on patients. Being at home also made it
possible for the patient to engage in productive activities
and reduce the cost of travel associated with the daily
health facility visits. At the same time, it could ease the
burden on health facilities [2]. Studies from Malawi and
Australia have shown that, in a decentralized setting,
adherence to treatment can be as high as seen in health-
facility based treatment observation [16,26]. However, it
is important to assess adherence to treatment in the set-
ting of Tanzania.

The programmatic condition in which this study was car-
ried out lends strong support to the scaling up of the PCT
strategy in Tanzania. This must coincide with rigorous
supervision of the health facilities implementing the strat-
egy. Furthermore, follow-up of this first cohort of patients
treated under the PCT strategy will give much needed data
on the risk of relapse and the resistance patterns in patient
who need retreatment: two factors that determine the
long-term efficacy of the intervention.

The positive effect of home-based treatment in a program-
matic setting found in this study can be of value for areas
outside the context of TB. HIV-programmes in especially
resource-poor areas are experimenting with such an
approach [27,28]. The findings that home-based treat-

ment can be achieved under programmatic conditions
might give the much needed impetus to move from
smaller projects to a more general implementation within
national treatment programmes.

Conclusions
The PCT approach showed similar cure rates and better
treatment success rates compared to daily health-facility
DOT. The results indicate that there are no specific prereq-
uisites for the supporter chosen by the patient. The pro-
grammatic setting of the study lends strong support for
scaling-up of TB treatment observation outside the health
facility.
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Abstract

Background: Patient Centred Tuberculosis Treatment (PCT) is a promising treatment delivery strategy for
Mycobacterium tuberculosis (TB). It aims to improve adherence to treatment by giving patients the choice of
having drug intake supervised at the health facility by a medical professional or at home by a supporter of their
choice.

Methods: A cross-sectional survey was undertaken in three districts of Tanzania during October 2007, one year
after PCT was rolled out nationally. Semi-structured questionnaires were used to assess whether key elements of
the PCT approach were being implemented, to evaluate supporters’ knowledge, to capture opinions on factors
contributing to treatment completion, and to assess how treatment completion was measured. Transcripts from
open-ended responses were analysed using framework analysis.

Results: Interviews were conducted with 127 TB patients, 107 treatment supporters and 70 health workers. In total,
25.2% of TB patients were not given a choice about the place of treatment by health workers, and only 13.7% of
those given a choice reported that they were given adequate time to make their decision. Only 24.3% of treatment
supporters confirmed that they were instructed how to complete patients’ treatment cards. Proper health
education was the factor most frequently reported by health workers as favouring successful completion of TB
treatment (45.7%). The majority of health workers (68.6%) said they checked returned blister packs to verify whether
patients had taken their treatment, but only 20.0% checked patients’ treatment cards.

Conclusions: The provision of choice of treatment location, information on treatment, and guidance for treatment
supporters need to be improved. There is a requirement for regular re-training of health workers with effective
supportive supervision if successful implementation of the PCT approach is to be sustained.
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Background
Patient Centred Tuberculosis Treatment (PCT) is a prom-
ising treatment delivery strategy for Mycobacterium tuber-
culosis (TB). Globally, TB killed 4,700 people per day in
2009. In Tanzania, 63,450 cases of all forms of TB were
recorded in 2010, ranking it 16th among the 22 countries
that have the highest TB burden worldwide [1].
TB has become an increasingly serious problem in coun-

tries with a high prevalence of HIV, since HIV-positive pa-
tients are more susceptible to infection [2-5]. The World
Health Organization changed its recommendations regard-
ing first-line therapy for TB in an attempt to address the
higher rate of relapse in HIV-positive patients in whom TB
was managed with a regimen that included only two
months’ treatment with rifampicin. A first-line treatment
regimen that includes rifampicin throughout the entire
duration of treatment is preferred [6]. Against this back-
ground, Tanzania introduced Fixed-Dose Combination
therapy (FDC) in 2006, in which rifampicin is administrated
throughout the full six-month treatment period [1]. Given
the pivotal role that rifampicin plays in TB management,
the current TB control strategy recommends strict observa-
tion of its intake. In order to ensure adequate supervision
of rifampicin administration during the six-month treat-
ment period, Tanzania introduced an innovative approach
called Patient Centred Treatment (PCT) in 2006. The pri-
mary goal of the PCT approach is to enhance access and
adherence to TB therapy by allowing TB patients to choose
where rifampicin intake is supervised and by whom. Super-
vision can be undertaken by a medical professional at a
health facility, or at home by a supporter of the patient’s
choice. In both cases, Directly Observed Treatment (DOT)
is respected. Patients (or their supporter if the patient is too
unwell) collect their drugs each week during the intensive
phase (the first two months) then every two weeks during
the continuation phase (the following four months). PCT
reduces the burden on health workers since they do not
have to supervise the drug intake of all TB patients every
day, an important factor in view of the growing number of
TB patients in a setting with a chronic shortage of health
workers. Moreover, the conventional DOT approach, by
which patients were obliged to attend the health facility
each day to obtain medication, was difficult for many pa-
tients because of their poor physical condition, the dis-
tances involved, and lack of funds to pay for travel [7].
Over-worked healthcare teams could result in suboptimal
patient care, while barriers to daily attendance at a health
facility increase the risk of non-adherence to the treat-
ment regimen. A needs assessment undertaken before
implementing PCT confirmed that it was regarded as a
positive aspect of the national TB control strategy by both
patients and health care workers.
Within the PCT strategy, the patient is passively iden-

tified. The time period between becoming aware of

symptoms and visiting a health facility is not influenced.
Thus, access to healthcare is not improved by the PCT
approach per se. PCT does, however, enable health
workers to focus on the management of newly diagnosed
TB patients instead of being overwhelmed by DOT
activity for all patients under their care. This could be
expected to contribute to improved assessment and diag-
nostic procedures, such that PCT may indirectly support
improved access to diagnosis and, if required, treatment.
The key advantage of PCT for the patient lies with the
choice of treatment location and supporter, This empower-
ment of the patient for an important part of his/her treat-
ment can positively influence treatment adherence. Proper
diagnosis, treatment and adherence are the cornerstones of
effective TB control.
The effectiveness of the PCT approach was assessed in

three pilot districts. It showed positive effects on treat-
ment outcome, with most treatment supporters being
family members [8]. A study in Nepal documented that
family members of TB patients can help to ensure ad-
herence to treatment just as successfully as community
health workers [9]. Moreover, an earlier systematic re-
view of different types of DOT showed that DOT with
multiple treatment supporters showed higher rates of
treatment completion than strategies using only conven-
tional health facility-based DOT or unsupervised TB
treatment [10]. Typical patient enablers included home-
based support [11].
All aspects of PCT should be implemented consistent-

ly across health facilities if sustainable scale-up is to be
achieved. In order to identify areas where implementation
might pose difficulties, we assessed health workers’ per-
formance in delivering PCT one year after the introduction
of PCT. Performance was assessed through interviews with
patients, health workers and treatment supporters. The
aim of the study was to gather evidence on operational
aspects of the PCT approach which can inform TB control
policy and service delivery in Tanzania.

Methods
Setting and study population
The study was designed as a cross-sectional survey with a
single four-week period of data collection during October
2007. One year prior to the survey, the PCT strategy had
been scaled up nationally by introducing new guidelines
with minimal extra training or supervision.
The study was carried out in the Arusha Municipality,

Kahama and Mufindi districts of Tanzania, where the
PCT approach was piloted. The selection criteria for the
study sites have been described in detail elsewhere [8].
Arusha Municipality is an urban site while Mufindi and
Kahama are rural districts. Arusha Municipality is one
of five districts in the Arusha region in Tanzania. TB
care is provided in 19 health facilities, of which six are
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hospitals, four are health centres, and nine are dispens-
aries. Mufindi district in the Iringa region has a total of
36 health facilities for TB care (two hospitals, six health
centres and 28 dispensaries). Mufindi is predominantly
occupied by the Hehe, Bena and Kinga tribes, each of
which has its distinct local language, local beliefs and
traditional lifestyles. Kahama district is located in the
Shinyanga region in north-western Tanzania, where the
major ethnic group is the Sukuma tribe. There are 35
health facilities providing TB care (one hospital, four
health centres and 30 dispensaries).
The study population consisted of newly registered TB

patients who were receiving TB treatment, their treat-
ment supporters, and health workers in the facilities
where the patients were registered. In each district, half
of the TB diagnostic centres were randomly sampled
using a proportional-to-size strategy based on the num-
ber of new TB patients registered. The sampling frame
was based on 2006 notification data obtained from the
National TB and Leprosy Programme (NTLP). Within
each sampled centre, the most recently registered TB pa-
tients were to be included until the specified number of
patients for that district had been reached, with a planned
total of 120 patients (50 in Arusha, 40 in Mufindi and 30
in Kahama). The varying numbers reflected differences in
the number of cases notified in each district. Patients were
eligible for inclusion if they had not received TB treatment
for more than a month prior to the study and were cur-
rently receiving TB treatment either at home or at the
health facility. When selected patients could not be
contacted or declined to participate, the next most re-
cently registered patient at the same health facility was
approached. All treatment supporters for participating pa-
tients were invited to take part. For each health facility at
least two healthcare providers who were directly involved
in TB service provision and who were on duty on the day
the data collection team were present were selected to
participate. In facilities where only one healthcare worker
was present (mainly dispensaries), this person was
included in the study.

Data collection
Data were collected during face-to-face interviews using
semi-structured questionnaires. All questionnaires were
designed in English and translated into Swahili, with
back-translation into English to ensure proper translation.
During the interviews information was gathered on the
personal characteristics of the patient (age, sex), current
TB treatment (start date, type of DOT), the patient’s
choice within PCT, relationship with the chosen treatment
supporter, the patient’s opinion of PCT, and healthcare
providers’ experience with TB and its treatment.
Key elements of the PCT approach were also investi-

gated. The key aspect is that health workers have to

inform all TB patients that they have a choice with
regards to the place of treatment. Health workers are also
supposed to give patients enough time (at least up to two
weeks) to decide on the treatment location and to identify a
treatment supporter of their choice. The study assessed if
adequate choice was given to patients, that is, assessing if
health workers gave patients at least up to two weeks for
decision-making as stated in the PCT guideline [12]. When
patients were offered the choice and given enough time to
decide, the outcome was classified as ‘adequate’. Addition-
ally, the survey evaluated whether health workers explained
potential side effects to patients. Health workers are sup-
posed to alert patients to possible minor side effects
(including loss of appetite, nausea, abdominal pain, joint
pains, burning sensation in feet and orange/red urine) and
major side effects (itching of skin, skin rash, deafness, dizzi-
ness/lack of balance, jaundice repeated vomiting and diffi-
culty with vision).
Treatment supporters were asked about their activities

with regards to care of TB patients. According to the
PCT guideline, treatment supporters are requested to
collect the drugs at the health facility, ensure that the
patient takes the drugs as prescribed by observing in-
take, and keep records of the daily drug intake on the
patients’ treatment cards [12]. The survey also asked if
treatment supporters had been instructed to fill out pa-
tients’ treatment cards and monitor patients’ adherence.
Among the health workers, the survey assessed which

factors they identified as being instrumental in treatment
completion, as well as the methods used to assess treat-
ment completion.
All participating patients and their treatment supporters

were invited to their respective health facilities. Interviews
were conducted at the health facilities except in a few
instances where patients had to be visited at home due to
their serious condition or lack of transport. Interviews
with patients, treatment supporters and health workers
were carried out separately to allow each party to speak
freely with the interviewer. Interviews were conducted in
the local language. In the urban Arusha district, Kiswahili
was used throughout. In the rural districts of Kahama and
Mufindi the dominant local languages (Kisukuma and
Kihehe respectively) were used if respondents were not
able to express themselves fluently in Kiswahili. The ma-
jority of people in the two rural study sites are illiterate.
Health workers who were not involved in TB treatment
and care, or community members, served as interpreters
and back-translation was performed on the spot.
Twelve field interviewers were trained for three days

in September 2007. Soon after training, the tools were
pre-tested for one day in order to check the flow and
relevance of the questions, and to estimate the duration
of each interview. In each district, the study team
consisted of four interviewers and one research scientist.
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Data processing and analysis
Answers to open-ended questions in the semi-structured
questionnaires were tape-recorded, transcribed in the
local language and then translated into English. All tran-
scripts were saved in Rich Text Format (RTF) and then
imported into MAXQDA software (Udo Kuckartz, Berlin,
Germany) for qualitative analysis. The qualitative analysis
was undertaken using a thematic framework [13] which
enabled identification of all key issues and themes by which
the data could be examined. Open-ended answers were
post-coded by creating different variables for each ques-
tion. Data on baseline characteristics and post-coded vari-
ables were double-entered by two independent data entry
clerks. Multiple answers for some variables per participant
were possible. The descriptive statistics were performed
using STATA software (StataCorp L, Texas 77845, USA).

Ethical approval
The study was approved by the Institutional Review Board
of the Ifakara Health Institute in Tanzania. Verbal consent
was obtained from all participants, since the high illiteracy
rate in two of the three study sites made written consent
impractical. Researchers explained the study purpose to
patients and explained that they could choose not to be
interviewed without repercussions on them or to the con-
tinuation of treatment. The ethical review board waived
the need for written consent in this study.

Results
Baseline characteristics
Of the 90 health facilities in the three districts, 45 were
sampled (Arusha 10/19, Mufindi 17/35, Kahama 18/36).
Interviews were conducted with 127 TB patients, 107
treatment supporters and 70 health workers. In addition
to the planned 120 patients, a further seven patients
were interviewed because all patients who presented at
the health facilities on the day of data collection were in-
cluded, such that the total number of patients was 127.
Not all identified treatment supporters could be reached,
resulting in a participation rate of 89.2% (107/120). The
participation rate of healthcare providers was lower than
expected (70/90, 77.8%) because it was not possible to
identify two healthcare providers who provided TB ser-
vices at each facility as had been planned. Moreover,
some of the facilities, especially dispensaries, were
staffed with only one relevant healthcare worker.
Among the 127 TB patients interviewed, 64.6% (n = 82)

were male (Table 1). The median age of patients was 34.6 -
years (interquartile range [IQR]: 20 years) and 74.0%
(n = 94) had completed at least primary education. Of the
107 treatment supporters, 57.9% (n = 62) were female,
63.5% (n = 68) had completed primary school and the me-
dian age was 36 years (IQR: 18 years). A majority of the

70 health workers were male (61.4%); their qualifications
are summarised in Table 1.

Freedom of choice for TB patients
In total, 32 patients (25.7%) were instructed to have their
TB treatment either at home or to attend every day for
health facility-based DOT, without being offered a
choice. Furthermore, only 13.7% of those given a choice
(13/95) confirmed that they were given enough time to
make a decision (at least two weeks, as stipulated in the
NTLP PCT guidelines). Some TB patients complained
that the time given to make a decision was very short, as
the following two statements testify:

“Yes, they gave me options regarding the place of
treatment but they did not give me enough time to
think; they needed an answer the same day.”
(Patient 1)
“Yes, I was given two days to make a choice regarding
the place of treatment; I opted for home based-DOT.”
(Patient 2)

Table 1 Characteristics of the study participants

Arusha Kahama Mufindi Total

TB patients 47 34 46 127

Male (n, %) 30 (63.8) 25 (73.5) 27 (58.7) 82 (64.6)

Median age (years) IQR 33 35 36 34.6

Education

None (n, %) 6 (12.8) 8 (23.5) 4 (8.7) 18 (14.2)

Primary completed (n, %) 33 (70.2) 23 (67.7) 38 (82.6) 94 (74.0)

Secondary completed (n, %) 7 (15.0) 1 (2.9) 2 (4.4) 10 (7.9)

Higher education (n, %) 1 (2.1) 2 (5.9) 2 (4.4) 5 (3.1)

Treatment supporters 36 34 37 107

Female (n, %) 20 (55.6) 15 (44.1) 27 (73.0) 62 (57.9)

Median age (years) IQR 41 32 35 36

Education

None (n, %) 4 (11.1) 7 (20.6) 12 (32.4) 23 (21.5)

Primary completed (n, %) 22 (61.1) 24 (70.6) 22 (59.5) 68 (63.5)

Secondary completed (n, %) 8 (22.2) 2 (5.9) 2 (5.4) 12 (11.2)

Higher education (n, %) 2 (5.6) 1 (2.9) 1 (2.7) 4 (3.7)

Health workers 12 33 25 70

Male (n, %) 10 (83.3) 17 (51.5) 16 (64.0) 43 (61.4)

Qualification

Clinical Officer (n, %) 3 (23.1) 18 (56.3) 13 (52.0) 34 (48.6)

Nurse (n, %) 10 (76.9) 13 (40.6) 12 (48.0) 35 (50.0)

Unknown (n, %) 0 (0) 1 (3.1) 0 (0) 1 (1.4)

IQR, interquartile range.
Column percentages may not add up to 100% due to rounding.
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Information on TB and its treatment given to patients
and treatment supporters
Among the 127 patients interviewed, 22.8% (n = 29)
reported that they were not given any information about
TB by health workers. However, information that TB is
curable and can be treated with medicine was given to the
majority of the patients. In total, 41% of patients (n = 52)
were informed that TB is spread by air, but only 15 patients
(11.8%) were told that TB transmission can be prevented
by covering the mouth when coughing (Figure 1). Among
treatment supporters, 81 (75.7%) were not informed how
to monitor the patient’s adherence.

TB drug side effects
The majority of patients (66.9%, n = 85) confirmed that
possible TB drug side effects were mentioned by health
workers before the start of treatment. Side effects that
patients could recall being described included yellow
eyes and coloured urine (27.6%, n = 35), swelling of the
feet (17.3%, n = 22), and itching and dizziness (16.5%,
n = 21). According to the patients, there was no informa-
tion given on what to do if these side effects occurred,
including when to return to the health facility (Figure 2).

Factors positively influencing treatment completion
All 70 health workers were asked what factors favour
successful completion of TB treatment by their patients.
The most common factor reported was proper health
education of patients (45.7%; 32/70), followed by pa-
tients having a good and reliable treatment supporter
(25.7%; 18/70) and understanding the treatment plan
(22.9%; 16/70). Other factors mentioned included fear of
death (14.3%; 10/70) and a smaller number of pills
(4.3%; 3/70).

“Some patients complete treatment because they want
to be cured.” (Health worker 1)

“They follow health workers’ instructions.” (Health
worker 2)

Health workers assessments of patient adherence
The majority of health workers (68.6%; 48/70) said that
they checked the blister packs that were returned by
home-based patients, to verify the drugs had been taken
as required. Checking the ticks on patients’ treatment
identification cards (20.0%; 14/70) and medical prognosis
(8.6%; 6/70) were mentioned infrequently as additional
assessments.

“Patients’ cards confirm adherence to drug
administration.” (Health worker 3)

“Yes, supporters bring empty blister packets and filled
patients’ cards.” (Health worker 4)

Discussion
Our study shows that some key elements of PCT ap-
proach are implemented inadequately by health workers.
This may compromise patient adherence and ultimately
treatment outcomes. Still a quarter of the patients were
not given a choice by health workers concerning the place
of treatment. If health facility-based treatment is forced
upon the patients adherence may be compromised if the
distance between patients’ residences and the health facility
is too big [14]. Furthermore, it precludes health workers
from engaging in other important daily tasks [15-17]. How-
ever, if patients are forced to follow home-based DOT, this
may also result in poor treatment adherence especially
when they do not have a reliable treatment supporter. The
fact that only about 14% of those who were given the
choice felt they had enough time to think of the two op-
tions and identify a suitable treatment supporter may lead
to a wrong choice with regard to the treatment supporter,

Figure 1 Information about TB given to patients by health workers. N = 127. Post-coding categories, multiple responses possible per
respondent. HW, Health worker.
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or even result in health facility DOT although they prefer
home based DOT.
The study revealed that patients and treatment sup-

porters do not seem to be properly informed about TB by
health workers. This is of particular relevance since health
workers identified health education as a pivotal factor in
promoting treatment completion. Adequate knowledge
about the spread of TB during treatment may prevent
unnecessary social isolation, while understanding the dur-
ation of treatment gives the patient a better perspective
about his/her abilities in the near future [18]. Taken
together, this information will guide the patient and sup-
porter through the period of TB treatment and without it
maintaining adherence to therapy may be challenging.
Providing information on the potential side effects of

TB drugs did not appear to be a priority for a significant
number of healthcare providers, since approximately
one third of patients did not receive any information on
side effects. It has, however, been documented that drug
side effects negatively influence adherence to treatment
[18] and patients who experience such events are more
likely to discontinue treatment [19].
Although health workers did not adequately instruct

patients and supporters, they nevertheless identified the
importance of health education and reliable treatment
supporters as factors which positively influence patient
adherence and successful treatment outcome. Additional
health education given to newly diagnosed TB patients
may motivate them to complete TB treatment [20], and
the support of family members appears to have a strong
positive influence on patient adherence to treatment [9].
Checking returned blister packs from home-based pa-

tients was the primary method by which health wor-
kers assessed patient adherence. This corresponds with

NTLP guidelines for treatment adherence. However,
WHO recommends that counting empty blister packs is
not an acceptable method for determining adherence, es-
pecially in the case of multidrug-resistant treatment [21].
Two factors appear crucial for improving improve

health workers’ performance and ultimately the effective-
ness of the PCT delivery strategy. Firstly, health workers
should be re-trained and made aware of the key elements
of PCT. Secondly, regular supportive supervision and
mentoring of health workers by the district health author-
ities are indispensable for ensuring the quality of TB care.
The scale-up of PCT through dissemination of new guide-
lines without any training shows that this is an inadequate
strategy. With guidelines not being followed, and health
workers not being supervised, the initial positive PCT re-
sults may be compromised, leading to de facto TB self-
treatment, higher rates of non-adherence and an increase
in the prevalence of drug resistance.
The NTLP of Tanzania has welcomed this evaluation

and identified the need for health worker training. In
collaboration with other partners, it has produced an
educational film for health workers, patients and treat-
ment supporters that provides a simplified explanation
of all the main steps and elements of PCT. The video is
distributed to every hospital and health centre with TB
services and functioning DVD/TV devices. When distri-
bution of this educational tool is accompanied by sup-
portive supervision of health workers by well-trained
Regional and District TB and Leprosy Coordinators,
PCT can be implemented successfully in Tanzania.
The presented study has limitations. The dominant

local languages sometimes had to be used in the rural dis-
tricts of Kahama and Mufindi (Kisukuma and Kihehe, re-
spectively) where respondents were not able to express

Figure 2 TB drug side effects. N = 127. Post-coding categories, multiple responses possible per respondent.
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themselves fluently in Kiswahili, with the risk of possible
information bias from these respondents. However, health
workers who were not involved in TB treatment undertook
the interviews, with care workers or community members
serving as interpreters, and back-translation was under-
taken immediately to reduce the potential for bias.
Although the data were collected in 2007, a year after

scale-up of the PCT approach in Tanzania, it is unlikely
that the findings have been superseded. Since the scale-
up, there have been no changes with respect to treat-
ment allocation or observation. If anything, the need for
training and regular supportive supervision is now more
urgent than ever.

Conclusion
This study identified several weaknesses and program-
matic challenges in the implementation of the PCT strat-
egy for TB treatment in Tanzania. The provision of choice
of treatment location, information on treatment, and guid-
ance for treatment supporters need to be improved. There
is a requirement for regular re-training of health workers
with effective supportive supervision if successful imple-
mentation of the PCT approach is to be sustained.
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S UMM A R Y

S E T T I NG : Arusha, Mwanza, Mufindi and Kilosa in

Tanzania.

OB J E C T I V E : To assess the test characteristics of three

indirect adherence measures against a gold standard of

direct measurements of drug intake for use in a resource-

constrained setting.

METHODS : We assessed sensitivity, specificity, positive

predictive value (PPV) and negative predictive value

(NPV), and the diagnostic odds ratio (dORs) of three

indirect adherence measurement tools against direct

measurement in urine using the IsoScreen assay.

R E SU LT S : The single adherence question of missed

doses in the last 2 days had the highest dOR (40.3)

compared to the Morisky medication adherence scale

(MMAS, 2.5) and pill counts (3.4). The sensitivities of

these measures were respectively 97.9%, 92% and

89.6%. Specificity ranged from 46.4% (adherence

question) to 17.9% (MMAS). The PPVs of adherence

question, pill counts and MMAS were respectively

97.6%, 96.5% and 94.2%, while the NPVs ranged

from 50% (adherence question) to 3.1% (MMAS).

CONC LU S I ON : Among several instruments for indirect

adherence measure in the routine setting of the

Tanzanian National Tuberculosis and Leprosy Pro-

gramme, a single adherence question was found to have

the best discriminatory power. However, the single

adherence question might not adequately identify

patients who are non-adherent. Confirmatory studies

are needed, especially in settings with low adherence

rates.

K E Y WORD S : tuberculosis; adherence; diagnostic odds

ratio; IsoScreen

ADHERENCE TO ANTI-TUBERCULOSIS treat-
ment is a prerequisite for treatment success. Directly
observed treatment (DOT), one of the TB control
strategy components recommended by the World
Health Organization,1 has been shown to increase
patient adherence and reduce the risk of developing
drug resistance.2 With more favourable treatment
outcomes overall in adherent patients, DOT contrib-
utes to curbing TB transmission in the community.3

Monitoring treatment adherence is challenging in
situations where patients are supervised by non-
medical treatment supporters outside the health
facility. However, a systematic review showed no
difference in treatment outcome between DOT and
non-DOT.4 Although the study did not formally
address adherence, it could be inferred that a good
treatment outcome is related to adequate adherence.
Treatment adherence might also be influenced by the
long duration of treatment and/or clinical signs
during the course of treatment: good initial treatment

adherence might wane with resolution of symptoms
or due to ‘treatment fatigue’.

In Tanzania, since the introduction of the Patient
Centred TB Treatment (PCT) strategy by the Nation-
al Tuberculosis and Leprosy Programme (NTLP) in
2006, more than 75% of all TB patients are
supervised at the community level.5 According to
this strategy, newly diagnosed patients have a choice
between home-based DOT supervised by a non-
medical person of their preference, or health facility-
based DOTobserved by a health worker. The strategy
was introduced together with a new four-drug
regimen (rifampicin [R, RMP], isoniazid [H, INH],
pyrazinamide, ethambutol [E, EMB]) of fixed-dose
combinations (FDCs) supplied in blister packs, with
RMP instead of EMB in the continuation phase.
Regimens containing RMP throughout the course of
treatment have higher efficacy in settings with high
human immunodeficiency virus (HIV) prevalence, as
in Tanzania.6,7

Correspondence to: Abdallah Mkopi, Ifakara Health Institute, Dar es Salaam, PO Box 78373 DSM Tanzania. Tel: (þ255)
222 771 714. Fax: (þ255) 222 771 714. e-mail: amkopi@ihi.or.tz
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Various direct and indirect methods for assessing
patient adherence to anti-tuberculosis treatment are
available. Direct methods that reflect the actual drug
intake include measuring drug levels in urine or
plasma,8–12 such as the IsoScreen test (GFC Diagnos-
tics, Ltd, Upper Heyford Bicester, UK), a point-of-
care test that measures levels of INH in the urine.13

Indirect measures of TB treatment adherence in
which the actual intake of a drug is not biologically
confirmed include a TB medication adherence scale
that includes 30 items scored on a 5-point Likert
scale,14 pill count15 and the Morisky medication
adherence scale (MMAS).16

Due to limited resources, a lack of qualified
laboratory staff and a heavy caseload, the Tanzanian
NTLP is not able to implement direct adherence
measures. With the major shift from facility-based to
community-based supervision of anti-tuberculosis
treatment due to the successful PCT strategy, there
is now an urgent need for the Tanzanian NTLP to
establish an appropriate, feasible and sustainable tool
for adherence monitoring, which is currently per-
formed by having patients return empty blister packs
of pills.
The aim of the current study is to assess the test

characteristics of three indirect adherence tools
against a gold standard of direct adherence measure-
ment. The results of the study will help the Tanzanian
NTLP to develop and implement strategies for
increasing treatment adherence, and provide infor-
mation applicable to other TB programmes.

METHODS

Study design

A cross-sectional study conducted in 2010 included
TB patients newly registered in any of the 93 public
and private health facilities providing DOTservices in
four purposefully selected districts representative of
TB control activities in Tanzania.
All health facilities in the selected districts were

included in the study. TB unit registers and treatment
cards available at the health facilities were used to
identify new TB patients being treated under home-
based DOT, of which a random sample was
approached and invited to take part in the study.
The sample size used was calculated for the initial

adherence study among newly registered TB patients
opting for home-based DOT, described elsewhere.17

Briefly, we sought to assess if treatment adherence
was below a hypothesised population level of 75%,
which was based on the conversion rate observed in
the control cohort (health facility-based DOT) of the
PCT pilot study.18 The sample size was increased to
be able to stratify the outcome by type of district and
treatment phase (intensive vs. continuation), giving a
required sample size of 640 patients.
In each district, we selected 160 new TB patients by

consecutive inclusion from the TB register of patients
who had opted for home-based DOT. Eligibility
criteria were new TB patients aged 718 years who
had opted for home-based DOT. The study was
designed to enrol an equal number of patients (about
seven) from each health facility in every district. The
number of selected patients varied from one facility to
another, however, due to geographic challenges. All
identified TB patients were visited at home. If a
patient was not at home despite several attempts
made to contact them the same day, the patient next
on the list was invited to participate. Not all patients
could be reached, and unequal numbers of patients
from the individual facilities were finally included,
resulting in a sample size of 651 patients. Sampling
stopped when the required number of patients was
reached.

Data collection

Data were collected using a structured questionnaire
designed in English, translated into Kiswahili, and
back-translated into English before being used in the
training of the data collectors. The questionnaire
included information on demographics and three
indirect adherence instruments. The first instrument
was a short questionnaire (three questions) related to
current and forgotten drug intake. The patients were
asked how many doses they had missed in the last 2
days.
The second instrument was the MMAS, which

formulates questions on adherence in such a way that
the participant is less likely to automatically say ‘no’
to all questions on non-adherence.19 The instrument
has four questions, to be answered with a simple yes/
no: 1) Did you ever forget to take your medicine? 2)
Are you careless at times about taking your medi-
cines? 3) When you feel better do you sometimes stop
taking your medicines? 4) Sometimes if you feel
worse when you take medicines, do you stop taking
them?
The third instrument was a pill count, as is

currently being used by the NTLP to measure
adherence. Health care providers checked blister
packs returned by the patient or the treatment
supporter. The number of drugs that should have
remained in the packs at the time of the interview,
given the last date of drug collection, could be
ascertained from the register.
After the interview, the patient was requested to

provide a single urine specimen. Those patients who
could not produce a urine specimen were asked to
drink some water and to try to produce a specimen
within the next hour before it was decided that no
specimen could be obtained. The interviewer was
required to stay at the household until a urine
specimen was provided or a final verdict of ‘no
specimen available’ was given. The urine was
examined on the spot using the IsoScreen test, which

Indirect tuberculosis treatment adherence 805
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provides a measure of INH intake in the previous 24–
30 h within a few minutes.20,21 The sensitivity,
specificity, and positive (PPV) and negative predictive
values (NPV) for IsoScreen were reported to be
high.22

Definitions

A patient was considered to be adherent according to
the short questionnaire if he/she was reported not to
have missed any dose in the last 2 days. This time
frame was chosen because it corresponds to the test
characteristics of the IsoScreen assay. A patient was
considered to be adherent according to the MMAS if
he/she responded ‘no’ to all four MMAS questions.
With regard to pill count, a patient was adherent if
he/she had not missed 720% of the total quantity of
TB pills prescribed for the time frame between the last
drug collection and the date of the interview. This cut-
off has been used in similar studies23,24 and in a
clinical trial evaluating different durations of INH for
TB prevention,25 and is generally used to identify
adherent patients. The IsoScreen assay was consid-
ered positive when the urine specimen turned dark
blue or purple after contact with the test reagent,
indicating adherence.

Data management

All data were double-entered into a computer data
file using EpiData software version 3.1 (EpiData
Association, Odense, Denmark) at the data manage-
ment unit of the Ifakara Health Institute, Dar es
Dalaam, Tanzania. Data were reviewed after entry
for out-of-range responses, missing values and
inconsistent skip patterns and to resolve discrepancies
or problems. After data entry, the data files were
transferred into STATA version 12.0 software for
analysis (Stata Corp, College Station, TX, USA).

Statistical analysis

The performance characteristics of each of the
indirect measures included sensitivity, specificity
PPV and NPV, and the diagnostic odds ratio (dOR),
i.e., the ratio of the odds of being adherent (as
determined by one adherence measure) among
patients who were non-adherent according to the
reference standard (IsoScreen) and the odds of being
adherent (as determined by one adherence measure)
in patients who were non-adherent according to the
IsoScreen result. This single measurement takes
sensitivity and specificity simultaneously into ac-
count, and makes it possible to compare different
instruments against the same reference standard.26

The dOR was calculated as follows:

sens

ð1� sensÞ
� ð1� specÞ

spec

The dOR value ranges from 0 to infinity, with
higher values indicating better discriminatory test

performance. A value of 1 means that a test does not
discriminate between adherent and non-adherent
patients. We calculated the dOR and 95% confidence
intervals (CIs) for each test to identify the tool with
the largest discriminatory power.

Ethical consideration

The study protocol was reviewed and approved by
the ethical committee of the National Institute for
Medical Research, Dar es Salaam, Tanzania. All
participants provided written informed consent.

RESULTS

A total of 651 new TB patients on home-based DOT
were enrolled into the study. Six (0.9%) patients had
no IsoScreen test result due to their inability to
produce a urine sample. In addition, two (0.3%)
patients had no valid MMAS results due to an
interviewer error. A total of 643 patients were
included the final analysis (Figure). Of these, 57.4%
(n¼369) were male and the mean age was 38.5 years;
291 (45.3%) were smear-positive pulmonary TB
patients. Other patient characteristics are given in
Table 1.
The overall proportion of patients classified as

adherent according to the IsoScreen test result,
adherence question, MMAS and pill count were
respectively 95.6%, 95.7%, 91.6% and 88.7%.
During both the intensive and continuation phases
of treatment, the sensitivity of all three indirect
instruments was high, indicating that they could
identify patients who were adherent to treatment.
The questionnaire on the number of missed doses in
the last 2 days had the highest sensitivity (97.9%),
while the pill count currently being used by the
Tanzanian NTLP had the lowest sensitivity (89.6%).

Figure Flow chart for study participants. MMAS ¼ Morisky
medication adherence scale.
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All of the instruments had an overall PPV of .95%

for identifying adherent patients (Table 2).

In contrast, the overall specificity of the three

indirect instruments was low, ranging between

17.9% (MMAS) and 46.4% (adherence question).

The specificity of the adherence question during the

continuation phase was .60%. The associated

overall NPVof the indirect instruments was generally

very low, ranging from 9.3% (MMAS) to 50%

(adherence question) (Table 2).

Using the dOR to obtain a relative ranking of the

different indirect instruments against the same

reference test indicates that the adherence question

had the highest value (40.3) compared to the MMAS

(2.5) and pill count (3.4). The dOR was particularly

high (78.2) for the single adherence question during

the continuation phase (Table 2).

DISCUSSION

The single adherence question on missed doses in the

last 2 days had the best test characteristics in both
treatment phases for identifying adherent patients
when compared to the direct measurement of
adherence using IsoScreen. The pill count measure
currently used at health facilities in Tanzania per-
formed poorly.
This finding seems to be at odds with recommen-

dations by others to use combined approaches to
assess treatment adherence in TB patients.27–29

Assessing the adherence status of a patient by a single
question on missed doses in recent days seems
somewhat crude because it assumes that patients are
honest in admitting non-adherence. However, this
may not be that unlikely, and could be explained by
the fact that patients feel responsible for their own
medication and cure. In such a context, self-medica-
tion is not synonymous with non-adherence, and
relying on self-reported adherence may not be an
inferior approach. The good agreement between self-
reported adherence and a direct measurement of
adherence was also reported by a large randomised
clinical trial for different HIV treatments.30 Patients
who self-reported adherence all had plasma drug
concentrations above the therapeutic level.
Assessing adherence by a single question at each

visit to the health facility has two main advantages
over the existing adherence measure of checking
return blister packs. First, it is simple and rapid and
does not depend on the patient remembering to return
the blister packs. Second, the single adherence
question as a monitoring tool for treatment intake is
based on trust with regard to the history given by the
patients. The patients do not have to prove adherence
by submitting blood or urine samples for testing. A
doctor-patient relationship based on trust places the
responsibility for treatment and cure with the patient,
which can contribute to treatment adherence.

Table 1 Characteristics of enrolled patients (n¼ 643)

Variable n (%)

Male sex 369 (57.4)

Age, years, mean 6 SD 38.5 6 13.7

Type of TB
Smear-positive pulmonary TB 291 (45.3)
Smear-negative pulmonary TB 225 (35.0)
Extra-pulmonary TB 127 (19.8)

Location
Urban (Arusha and Mwanza) 319 (49.6)
Rural (Kilosa and Mufindi) 324 (50.4)

Treatment phase
Intensive 318 (49.5)
Continuation 325 (50.5)

SD¼ standard deviation; TB¼ tuberculosis.

Table 2 Comparison of three adherence instruments based on sensitivity, specificity, PPV, NPV and dOR

Sensitivity* Specificity† PPV‡ NPV§

% (95%CI) % (95%CI) % (95%CI) % (95%CI) dOR ¶ (95%CI)

Adherence measure (intensive phase)
MMAS 92.8 (89.2–95.4) 14.3 (1.8–42.8) 95.9 (93.0–97.9) 8.3 (1.0–27.0) 2.1 (0.0–9.2)
Pill count 91.8 (88.1–94.6) 14.3 (1.8–42.8) 96.9 (93.0–97.9) 7.4 (0.9–24.3) 1.9 (0.0–7.9)
Adherence question 98.0 (95.8–99.3) 28.6 (8.4–58.1) 96.8 (94.1–98.4) 40.0 (12.2–73.8) 19.9 (5.2–77.5)

Adherence measure (continuation phase)
MMAS 91.3 (87.3–94.2) 21.4 (4.7–50.8) 96.3 (93.4–98.2) 10.0 (2.1–26.5) 2.9 (0.8–10.2)
Pill count 87.8 (83.6–91.2) 42.9 (17.7–71.1) 97.2 (94.5–98.8) 13.6 (5.2–27.4) 5.4 (1.9–15.8)
Adherence question 97.7 (95.4–99.1) 64.3 (35.1–87.2) 98.4 (96.3–99.5) 56.3 (29.9–80.2) 78.2 (21.6–285)

Adherence measure (overall)
MMAS 92.0 (89.6–94.0) 17.9 (6.1–36.9) 96.1 (94.2–97.5) 9.3 (3.1–20.3) 2.5 (0.95–6.7)
Pill count 89.6 (86.9–91.9) 28.6 (13.2–48.7) 96.5 (94.7–97.9) 11.1 (4.9–20.7) 3.5 (1.4–8.01)
Adherence question 97.9 (96.4–98.9) 46.4 (27.5–66.1) 97.6 (96.0–98.6) 50.0 (29.9–70.1) 40.3 (16.2–100)

* Proportion of adherent patients correctly identified as adherent by the instrument.
† Proportion of non-adherent patients correctly identified as non-adherent by the instrument.
‡ Proportion of patients who were adherent according to the adherence instrument who were adherent using IsoScreen.
§ Proportion of patients who were non-adherent according to the adherence instrument who were non-adherent using IsoScreen.
¶ Ratio of the odds of positivity in adherent patients to the odds of positivity in non-adherent patients.
PPV¼ positive predictive value; NPV¼ negative predictive value; dOR¼ diagnostic odds ratio; CI¼ confidence interval; MMAS¼Morisky medication adherence
scale.
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The specificity and corresponding NPVs for any of
the three indirect tests were very low, precluding the
identification of non-adherent patients. This is
unfortunate, as it is this group that should be
identified early to prevent treatment failure. The
assessment of adherence in the routine setting should
therefore not rely solely on any of these indirect tests.
Proper history taking and counselling remain part
and parcel of adequate TB care.
This study has several limitations. First, the

original adherence study of which this validation
analysis is a component was a cross-sectional study.
Changes in adherence status for the same patients
over time could therefore not be captured. Although
this might influence overall estimates of adherence
(which it did not as patients in the intensive and the
continuation phases had similar levels of adherence),
this is not an issue for assessing agreement between
different instruments. Second, as the study was
conducted only among new home-based DOT
patients, the results are not representative for the
few TB patients in Tanzania who are currently under
health-facility DOT.5 Third, the questionnaires are
subject to recall bias. However, the period of recall
was short (48 h), and is within the maximum period
of recall recommended for assessments (30 days).31

Fourth, the MMAS performed more poorly than
expected in terms of specificity and NPV, which may
be due to the perceived difficulty of the questions. In
this study, the specificity and NPV of the MMAS was
lower than those of the pill count, in contrast to a
similar study where its specificity and NPV were
higher than those of the pill count.28

Given the very high proportion of adherent patients
(95.6%) found in the study, it remains to be seen if the
results can be generalisable to settings where adher-
ence is much lower. Although sensitivity and speci-
ficity are not influenced by the overall prevalence of
the outcome under consideration (in our study,
treatment adherence), predictive values are. Other
TB control programmes should therefore perform
their own assessment of feasible and valid treatment
adherence measurement strategies. Our study pro-
vides an example of how this can be done, and that it
is worthwhile to assess the test characteristics of
simple approaches such as a single adherence
question.
Our study provides important information for the

NTLP regarding monitoring of treatment adherence.
The current strategy of counting empty blister packs
should be replaced by assessing missed intake in the
last 2 days. This will adequately identify adherent
patients, who can subsequently be supported by
acknowledging their adherence and informing them
that they need to continue. Non-adherent patients
should not be ‘punished’ or ‘lectured’, as the test is
less effective in identifying non-adherent patients.
Instead, the unreliability of test results could be used

as a starting point for discussions on the importance
of adherence, and potential barriers.
In conclusion, among several instruments for

indirect adherence measure in the routine setting of
the Tanzanian NTLP, a single adherence question was
found to have the best discriminatory power. How-
ever, the single adherence question might not ade-
quately identify patients who are non-adherent.
Confirmation studies are needed, especially in set-
tings with low adherence rates.
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R E S UM E

CONT EX T E : Arusha, Mwanza, Mufindi et Kilosa en

Tanzanie.

OB J E C T I F : Evaluer les caractéristiques de trois mesures

indirectes d’adhésion thérapeutique par rapport à une

mesure idéale de prise de médicaments, à utiliser dans un

contexte de ressources limitées.

S C H EMA : Nous avons évalué la sensibilité, la

spécificité, la valeur prédictive positive (PPV) et la

valeur prédictive négative (NPV) ainsi que l’odds ratio

du diagnostic (dOR) de trois outils de mesure indirecte

d’adhésion au traitement par rapport à une mesure

directe dans l’urine grâce au test IsoScreen.

R É S U LTAT S : La question de l’adhésion et des doses

manquées au cours des 2 derniers jours avait le dOR le

plus élevé (40,3) comparée à l’échelle deMorisky (2,5) et

au comptage des comprimés (3,4). La sensibilité de ces

mesures était de 97,9%, 92% et 89,6%, respectivement.

La spécificité allait de 46,4% (question de l’adhésion) à

17,9% (échelle de Morisky). La PPV de la question

d’adhésion, du comptage de comprimés et de l’échelle de

Morisky étaient respectivement de 97,6%, 96,5% et

94,2%, tandis que la NPV allait de 50% (adhésion) à

3,1% (échelle de Morisky).

CONC LU S I ON : Parmi plusieurs instruments de mesures

indirecte d’adhésion dans le contexte de routine de

Programme Nationale de la Tuberculose et Lèpre en

Tanzanie, une seule question d’adhésion s’est avérée

avoir la meilleure capacité de discrimination. Il est

possible qu’elle n’identifie pas suffisamment les patients

non-adhérents. Des études de confirmation sont requises

dans les endroits où le taux d’adhésion est faible.

R E S UM E N

MA R C O D E R E F E R E N C I A: Las zonas de Arusha,

Mwanza, Mufindi y Kilosa en Tanzanı́a.

OB J E T I VO: Evaluar las caracterı́sticas de tres medidas

indirectas de cumplimiento del tratamiento

antituberculoso, comparadas con una prueba de

referencia, con el propósito de usarlas en un entorno

con recursos limitados.

M É TODO: Se evaluó la sensibilidad, la especificidad, el

valor pronóstico de un resultado positivo (PPV), el valor

pronóstico de un resultado negativo (NPV) y el cociente

de posibilidades del diagnóstico (dOR) de tres

herramientas de medida indirecta del cumplimiento

terapéutico, comparadas con la prueba IsoScreen, una

medida directa en muestras de orina.

R E S U LTA D O S: La pregunta aislada sobre el

cumplimiento con respecto a las dosis no recibidas en

los últimos 2 dı́as ofreció el más alto dOR (40,3)

comparada con la escala Morisky (2,5) y el recuento de

comprimidos (3,4). La sensibilidad de las medidas fue

respectivamente 97,9%, 92% y 89,6%. La especificidad

osciló entre 46,4% (pregunta sobre el cumplimiento) y

17,9% (la escala Morisky). El PPV a la pregunta sobre

cumplimiento fue 97,6%, al recuento de comprimidos

96,5% y en la escala Morisky 94,2%; el NPV osciló

entre 50% (la pregunta sobre el cumplimiento) y 3,1%

(la escala Morisky).

C O N C L U S I Ó N: De las diversas herramientas de

medición indirecta del cumplimiento terapéutico que se

usan en la práctica corriente en el marco del Programa

Nacional contra la Tuberculosis y la Lepra de Tanzanı́a,

la pregunta única sobre el cumplimiento ofreció el mejor

poder discriminatorio. Es posible que la pregunta no

detecte adecuadamente a los pacientes que no cumplen el

tratamiento. Se precisan estudios que confirmen estos

resultados, sobre todo en entornos donde se observan

bajas tasas de cumplimiento terapéutico.

Indirect tuberculosis treatment adherence i
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ABSTRACT

In 2006, the National Tuberculosis and Leprosy Programme (NTLP) of Tanzania introduced a strategy 

known as Patient Centred Tuberculosis Treatment (PCT). We estimated the economic costs per HB-

DOT patient treated under the PCT strategy in Tanzania from a societal perspective and compared this 

to a hypothetical scenario of HF-DOT. We also estimated the total national recurrent service delivery 

costs of the PCT strategy for the NTLP. This cross-sectional study conducted in one urban and two rural 

districts measured TB service delivery costs and both direct and indirect patient / treatment supporter 

costs using WHO guidelines. We used structured questionnaires to collect information from study 

participants as well as from districts’ payrolls, vehicle and motorcycle log-books and quarterly reports 

from NTLP staff. Average direct costs amounted to US$4.8 and US$5.2 per visit for a patient and a 

treatment supporter respectively. Indirect costs related to treatment or support were US$61.0 and 

US$57.5 per month for a patient and a treatment supporter respectively. Total economic costs for 

treating a new HB-DOT patient under the PCT strategy was US$901.7, compared with US$1,211.1 for 

treating a new HF-DOT patient. Total costs incurred by patients and treatment supporters were higher 

than service delivery costs for the health system and the NTLP. Extrapolation of these estimates, 

results in a total budget needed for PCT service delivery and program supervision of US$6 million. The 

present study shows that compared to conventional DOT strategies, the PCT strategy is less costly in 

terms of both service delivery costs and personal costs incurred by patients and treatment supporters. 

However, even under the PCT strategy the bulk of the economic burden is carried by TB patients and 

their treatment supporters. Therefore, intervention strategies to further reduce the costs to patients 

and treatment supporters are highly needed.
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INTRODUCTION

Tuberculosis (TB) is a disease of poverty affecting mostly young adults in their most productive years1. 

The vast majority of the TB burden is borne by the developing world 2. To control TB, the World Health 

Organization (WHO) recommends directly observed treatment-short course (DOTS) to be 

implemented globally. A major element of this strategy is directly observed treatment (DOT) intake, 

in which a health care provider observes the patient swallowing each dose of TB treatment. Globally, 

various DOT delivery strategies have been implemented to enhance TB treatment adherence. Such

strategies include material incentives given to patients to either promote or assist with adherence 3, 

reminder systems to recall patients to take their drugs 4, patient education and counselling for 

promoting adherence to TB treatment 5, and community-support for DOT observation, drug collection 

and side-effect detection 6. 

The National Tuberculosis and Leprosy Programme (NTLP) of Tanzania introduced a strategy known 

as Patient Centred Treatment (PCT) for tuberculosis in 20067. Under this strategy, newly diagnosed 

patients are given the opportunity to choose either home-based DOT (HB-DOT) supervised by a non-

medical person of their preference, or health facility-based DOT (HF-DOT) observed by a health 

worker. According to the NTLP data from 2011, approximately 80% of the new TB patients in Tanzania 

opted for HB-DOT8.

Substantial reduction in both health system-related and patient cost under community-based care has 

been reported for Dar-es Salaam city, Tanzania 9 and other sub-Saharan African countries. This 

reduction tends to result from reduced work time health care providers spent on TB care, lower

patient expenditure for transport, food and drinks, and decreased patient opportunity costs related 

to time away from work or other daily duties10-12. However, some of these costs are instead incurred 

by treatment supporters or guardians, for example when they visit the health facility for drug 

collection13. The approach of using community volunteers as treatment supporters analysed in an 

earlier study in Tanzania differs from the current PCT strategy. The earlier study was done in a field 

trial setting in the largest city, Dar es Salaam 9, hence its results cannot be extrapolated to estimate 

the costs of the PCT strategy for Tanzanian NTLP.

Evidence on the recurrent costs for the PCT strategy will inform the Tanzanian NTLP’s budgetary 

planning. Internationally, the results will provide other countries with solid figures on the economic 

implications when adopting the PCT strategy in their respective settings. We therefore measured the 

economic costs per HB-DOT patient treated under the PCT strategy in Tanzania from a societal 

perspective whereby costs incurred by all those involved in providing or using services (patients, 

treatment supporters and health service delivery) are considered. Three districts of different levels of

urbanization and socio-economic status served as study area. To estimate changes in cost incurred by 
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the NTLP as well as by patients and treatment supporters opting for HB-DOT under the PCT strategy, 

we compared this to a hypothetical scenario of a conventional HF-DOT delivery only. 

METHODS

Study design and setting

This cross-sectional study was conducted in one urban (Arusha municipality) and two rural districts 

(Mufindi and Kilosa). Arusha is a major tourist hub with a population of 1.3 million in 2012 14, 

surrounded by national parks. Mufindi District is located in Iringa Region on the Southern Highlands, 

with a population of around 265.000 in 2012, and a population density of 50 people per square 

kilometre 14. The district is characterized by cash crop agriculture, forestry, and livestock rearing. The 

rural district of Kilosa is one of the six districts that constitute Morogoro region. As per 2012 census, 

the population of the district was 440.000, with 29 people per square kilometre 14. The predominant 

economic activities are food crop agriculture mainly to cover people’s subsistence, and livestock 

rearing. 

Description of the PCT strategy

Details of the PCT strategy are described elsewhere15; a short summary of the PCT strategy is given 

below. At the time of registration of a new TB patient, the health worker underlines the importance 

of DOT and gives the patient the choice to either go for home-based DOT (HB-DOT) supervised by a 

non-medical person of their preference, or for health facility-based DOT (HF-DOT) observed by a 

health worker. If HF-DOT treatment is chosen, patients are advised to come to the health facility every 

day (except during the weekend) to take their daily dose of treatment under the supervision of a 

health worker for the full treatment duration of six months. Medication is provided in full for the 

weekend. If HB-DOT is chosen, the patient is asked to select - within the initial two weeks of treatment

- a treatment supporter to provide DOT and support him/her during the entire treatment duration. 

The treatment supporter is responsible for (i) collecting drugs from the health facility once every 7 

days during the intensive phase (2 months), and once every 14 days during continuation phase (4 

months); (ii) reminding the patient to take his/her drugs; (iii) observing the drug intake on a daily basis; 

(iv) recording the drug intake by the patient on the patient identity card, and (v) taking action when 

side-effects of the treatment occur. When visiting the health facility, the treatment supporter is 

required to show the patient’s treatment card on which the drug intake is recorded, to bring the empty 

blister packs, to collect new drugs, and to discuss any problems encountered by the patient, including 

treatment side-effects. The patient preferably accompanies the treatment supporter to the health 

facility at least once every two weeks for clinical assessment by a health worker. The patient is 
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required to visit the health facility for follow-up smear examination (end of 2nd month and 5th month), 

and whenever he/she feels it is needed to discuss problems. We assumed these extra visits to coincide 

with the regular two-weekly visits.  This translates to 130 visits for a patient on HF-DOT, 21 visits for a 

patient on HB-DOT and 14 visits for his/her treatment supporter (annex 1).

Sample size and sampling procedure 

The sampling frame for the study included all three district hospitals and the remaining 69 health 

facilities in the three districts. Patients were selected from these facilities using a proportional-to-

population size strategy, whereby the population size refers to the number of new TB cases identified 

in each facility in 2010. For a sample size of 90 patients (72 HB-DOT, 18 HF-DOT), 15 out of the 69 

health facilities were selected in the sampling procedure. The sample size of 90 was a convenience 

sample to allow for an adequate variety of patient / supporter costs to be estimated, and is similar to 

other study designs previously applied in our setting 16.  

In the selected health facilities, we listed new patients on treatment consecutively as they appeared 

in the TB unit register, stratified by HF-DOT or HB-DOT. In each health facility, we randomly selected 

4 patients on HB-DOT and 1 patient on HF-DOT from the TB unit register, to reflect the distribution of 

patients in Tanzania on the two DOT options under the PCT strategy at time when the study was 

designed. If a selected health facility had fewer than 5 patients we replaced it with another health 

facility that was geographically closest to the one originally chosen. 

Data collection procedure

The inclusion criteria for recruitment of patients were being newly diagnosed and 18 years or older, 

being currently on treatment, and having started TB treatment at least one month before the 

interview. Between July and August 2012, research assistants traced patients at home or at the health 

facility with the help of community leaders and District Tuberculosis and Leprosy Coordinators 

(DTLCs). They had the patient name and his or her registered mobile phone number. If the patient 

could not be reached after several attempts on the same day, he/she was replaced with the 

subsequent patient on the list. With a structured questionnaire we collected information from 

patients and treatment supporters on demographics, travel expenses, time lost due to TB illness

(patients) and support (treatment supporters), medical and treatment expenses (patients), and 

various other costs such as purchasing food and drinks during health facility visits. We collected the 

service delivery information for patient management through health care providers and DTLCs as well 

as Regional TB and Leprosy Coordinators (RTLCs). These concerned health workers’ salaries and 

allowances, DTLCs/RTLCs salaries, TB drug costs, and costs for transport for DTLCs/RTLCs supervision 
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visits. Data sources were districts’ payrolls, vehicle and motorcycle log-books, reports from DTLCs and 

RTLCs, and interviews with hospital administrators and health workers using structured

questionnaires. All data were double entered in EpiData version 3.1 (www.epidata.dk.) and analysed 

using STATA 12.0 (StataCorp LP, College Station, Texas, USA).

Cost analysis

Costs were assessed from a societal perspective using the WHO guidelines for cost and cost-

effectiveness analysis of tuberculosis control 17. The analysis focused on new TB patients only and on 

costs associated with the new treatment strategy, i.e. costs related to obtaining a TB diagnosis were 

excluded. Annex 2 shows the details of the costing methods and data sources for each of the 

categories in the total cost estimation. 

Generally, the costs were divided into "personal costs" and "service delivery costs". Personal costs 

were those incurred by patients and treatment supporters, and included direct and indirect costs. 

Direct costs were out-of-pocket expenditures such as transport costs, buying food and drinks when 

visiting a TB clinic, and communication costs. Indirect costs referred to the value of time loss per 

month by the patient and treatment supporter due to the TB illness episode. These were calculated 

by subtracting average earnings per month during TB treatment from average earnings before the 

illness episode for TB patients and treatment supporters.

Service delivery costs were recurrent costs incurred by the general health system and the NTLP. 

Capital costs for buildings and vehicles were not included because data could not be obtained. 

Conservatively, we assumed that personal cost of direct (per visit) and indirect (per month) values for 

HB-DOT patients were similar to those for HF-DOT patients. The average annual exchange rate of 

1,579.5 Tanzanian shillings to US $1 for 2011 was applied 18.

For each of the three districts, we calculated the average service delivery costs and personal direct 

costs per visit at the health facility. These costs were multiplied by the projected total number of visits 

throughout the entire 6 month treatment period. Next, monthly indirect costs were multiplied by 6 to 

calculate the total indirect costs for the treatment duration. These were then summed to estimate the 

average economic cost per patient treated in each district, and compared between HB-DOT and 

hypothetical HF-DOT treatment. This methodology was recently used by Ngalesoni et al, to estimate

the provider costs if the World Health Organization’s medical primary prevention guidelines for 

cardiovascular disease were to be implemented in Tanzania19. Lastly, to estimate total service delivery 

costs of implementing the PCT strategy in Tanzania, we first added up the total service delivery costs 

for HB-DOT patients [i. e. 80% x total number of patients in district in 2011 x average cost for the 

management of one TB case] and HF-DOT patients for each district [i.e. 20% x total number of patients 
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in district in 2011 x average cost for the management of one TB case]. Then, the PCT strategy costs of 

the studied districts were extrapolated to all districts in Tanzania. Districts were categorized in three 

groups according to their estimated socio-economic level denoted by the percentage of the district 

population falling below the poverty line. The poverty line used represents the median household 

income at national level 20. The percentage for Arusha was 12.3%, for Mufindi 23.3%, and for Kilosa 

31.2% 21. Their cost results were extrapolated to districts with a poverty rate of < 20%, between 20% 

and 30%, and  30% respectively.

RESULTS

Study participants

In total, 90 new TB patients (30 from each district) and 71 treatment supporters were enrolled in the 

study. Only two new TB patients on HF-DOT were identified and recruited, 17 treatment supporters 

were not available for an interview. The majority of the patients (n=54; 60%) were males, and the 

mean age was 38.2 (Standard Deviation [SD] 11.4) years. Three quarters had completed primary or 

higher education. Farming was the most common main occupation among the study participants in 

the two rural districts, while in Arusha small business owners were most frequent. Half of the 

participants were married or living in partnership. Most of the enrolled patients were in the 

continuation phase of TB treatment (n=56; 62.2 %), while smear-positive pulmonary TB patients 

accounted for 56.7% (n=51) of all diagnoses. Overall, the mean monthly income prior to TB diagnosis 

based on the patients’ self-reported incomes ranged from US$62 in Kilosa to US$129.3 in Arusha

(Table 1).

Personal costs 

Average personal direct costs amounted to US$4.8 per visit for HB-DOT patients (ranging from US$3.1

in Kilosa to US$5.3 in Arusha), and US$5.2 per visit for treatment supporters (ranging from US$4.1 in 

Arusha to US$5.1 in Mufindi). Overall costs for patients for buying food were US$1.6 per visit. In 

Arusha, the average costs for patients for buying food were US$2.1, which was higher than in Mufindi 

and Kilosa. The overall cost of travelling to the health facility was US$1.5 per visit for the patients. The 

costs of travelling to the health facility borne by patients in Mufindi amounted to US$2.4, which was 

higher than the costs patients in Arusha and Kilosa districts had to bear. Treatment supporters 

incurred average travel costs of US$2.3 in Arusha, US$3.2 in Mufindi, and US$ 1.9 in Kilosa. In Arusha, 

the indirect monthly patient costs due to inability to work were higher (US$80.9) than in Mufindi and 

Kilosa. In Mufindi, the treatment supporter costs per month (US$79.7) due to inability to work and

helping a TB patient was higher than in Arusha and Kilosa (Table 2).
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Total personal costs for HB-DOT patients for the entire treatment duration of six months varied 

between US$304.5 in Kilosa and US$596.7 in Arusha, while those for HF-DOT patients ranged from 

US$642.4 in Kilosa to US$1,171.4 in Arusha. Against the estimated income of new TB patients for the 

six-month treatment period, HF-DOT patients in Arusha, Mufindi and Kilosa would spent 151.0%, 

179.9% and 172.7% of their respective income on TB treatment related costs. In contrast, HB-DOT 

patients would spend 77.9%, 90.4% and 81.9% of their respective income for the six-month treatment

period (Table 3). 

Service delivery costs for the health system

The total average cost for the management of a new TB patient at health facility level was US$1.4 per 

visit. Arusha had lower patient management cost per visit than Mufindi and Kilosa. The average total 

cost per patient for the NTLP program amounted to US$7.0 at district level and US$6.9 at regional 

level. The management costs at district and regional-level were higher in Mufindi district than in 

Arusha municipality in Arusha region and Kilosa district in Morogoro region (Table 4). 

Economic costs of the PCT strategy and implications for the NTLP budget

The total average economic costs (for patient and health system) of treating a patient with HB-DOT 

and conventional HF-DOT were US$901.7 and US$1,211.1 respectively (Table 5). Thus, home-based 

DOT reduced cost by 25.5%. The cost savings were for a large part due to reduced costs for service 

delivery which were 76.3% less for HB-DOT than for HF-DOT. Personal costs were reduced by just 3.8% 

in HB-DOT compared to HF-DOT, because costs were transferred from patients to treatment 

supporters (Table 5). Extrapolation of the estimates for service delivery costs to the total number of 

notified TB patients in Tanzania results in a total budget of about US$6 million needed for the NTLP to 

manage all of these TB cases (Table 6).

DISCUSSION

Our study results show that the HB-DOT option under the PCT strategy reduced the total costs of 

treating a new patient by just over 25%. The main reason for this reduction in cost is savings in service 

delivery due to the fewer health facility visits needed under the HB-DOT option. The savings due to 

the fewer visits are consistent with other community-based TB DOT interventions10, 22, 23.

Although the overall cost of the HB-DOT option was lower, personal costs for patients and treatment 

supporters were higher than service delivery costs incurred by the NTLP. This was due to costs for the 

treatment supporter that do not occur under conventional HF-DOT. Nonetheless, with the 

introduction of the HB-DOT option, the personal costs for patients were halved; however some of 
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these costs were transferred to the treatment supporter. As a result, while cost reduction in service 

delivery was considerable, combined overall personal costs of patient and treatment supporter 

remained high. Despite the fact that in Tanzania, TB care is free for all patients, direct and indirect 

costs for patients and treatment supporters are still substantial. On average, more than 75% of the six 

month income of a HB-DOT patient is spent on TB related costs. High costs for patients were also seen 

in a study conducted in Nigeria13. The personal direct and indirect costs for patients and treatment 

supporters vary widely across study sites and depend on local prices for food and transport to health 

facilities. Patients in rural districts (Mufindi) spent twice as much on transport than those living urban 

districts (Arusha). The same results were observed in a systematic review which looked at demand-

side barriers to healthcare utilisation 24. However, other study reports higher transport costs for 

patients in urban settings 25. High cost for patients and treatment supporters can jeopardize timely

health seeking behaviour and adherence to treatment, an issue that is being recognized as a priority.

The WHO TB control strategy for the post 2015 era stipulates a target of zero catastrophic health 

expenditure for TB affected families by 2020 26. While patient-centred treatment strategies like in 

Tanzania can contribute to these efforts, our study results suggest that still much needs to be done to 

reach the set target. Whereas patients’ income loss due to illness may be hard to avert, some of the 

personal costs borne by treatment supporters could be reduced by introducing mobile technology 

interventions to enable the treatment supporters to discuss with healthcare providers any problems 

encountered by the patients over the phone, including treatment side-effects instead of going 

physically to the health facility. In addition, the mobile technology interventions would help to support 

patients’ adherence. A pilot study conducted in Kenya showed that mobile technology based DOT 

used by treatment supporters was technically feasible 27. In this study through mobile phone use a 

video can be made and sent to the health facility showing the patient during his or her medicine intake. 

The technology alleviates the travel burden for patients due to DOT. This implies that the intervention 

makes it possible to check whether treatment supporters really observe patients during the medicine 

intake.

Our findings have high relevance for the Tanzanian NTLP, especially for budgetary planning. It is 

estimated that an annual budget total of about US$6 million is needed for the Tanzanian NTLP to 

manage and supervise TB control activities at regional and district level. The NTLP report for 2010 

indicated that the total cost for routine program management and supervision activities at both 

regional and district level amounted to US$5.3 million 28, making our estimate consistent with national 

data. Until 2014, medicines for the first-line treatment of adult TB patients were provided free-of-
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charge by the Novartis Company through the WHO Global Drug Facility. Subsequently, the cost of 

drugs needs to be carried by the NTLP or through other funding mechanisms such as Global Fund.

The present study has strengths and limitations. The key strength of our study is that it included both 

typical urban and rural locations which made extrapolation to the total NTLP costs at district level 

possible. The inclusion of both the providers’, patients’ and treatment supporters’ perspectives 

allowed shifts in costs related to TB care between these actors to be identified. Another strength is 

that we were able to use detailed information on primary data for unit volumes and costs. The main 

limitation of the study is that all of the new TB patients except two enrolled in the study were under 

HB-DOT. This meant that we had to resort to applying cost assumptions for personal costs for patients 

under HF-DOT based on measurements for HB-DOT patients. Whereas we do not expect this to result 

in biased estimates of direct personal costs, HF-DOT patients may in reality have higher indirect costs 

than HB-DOT patients, because they lose more income due to more frequent health facility visits. If 

this is the case, we have may have underestimated true indirect costs for HF-DOT patients and thus 

have provided a conservative estimate of cost savings associated with HB-DOT. A second limitation is 

that we were not able to obtain costs related to buildings and equipment. Since these costs are usually 

included as a fixed-amount in costing models, we are confident that our conclusions are not 

invalidated by this limitation. If at all, the total costs for the Tanzanian NTLP are underestimated. The 

third limitation refers to the estimation of indirect costs for patients and their treatment supporters. 

This was done by estimating income loss due to visits to a health facility or other actions related to TB 

care of the patient, based on the reported average earnings. The disadvantage of this method is that 

it might over- or underestimate the actual costs, especially when there is volatility in income 17. 

In conclusion, the present study shows that the economic costs of the PCT strategy are markedly lower 

than the conventional TB-control strategy based on HF-DOT only. However, despite a reduced number 

of health facility visits that brought the total personal costs for patients down, even HB-DOT under the 

PCT strategy still places the bulk of the economic costs on TB patients and their supporters. Thus, 

future research should focus on strategies to further reduce the costs to patients and treatment 

supporters.
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TABLES OF RESULTS

Table 1: Characteristics of enrolled patients (N=90)

Variable 
Arusha
n = 30

Mufindi
n = 30

Kilosa
n = 30

Overall
N = 90

Male (n, %) 21 (70.0) 18 (60.0) 15 (50.0) 54 (60)
Age (yrs)
Mean (SD) 34 (10.5) 39 (10.9) 41 (11.8) 38.2 (11.4)
Education status
       No education 5 (16.7) 8 (26.7) 9 (30.0) 22 (24.4)
       Primary education 17 (56.7) 21 (70.0) 17 (56.7) 55 (61.1)
      Secondary school and 
above

8 (26.7) 1 (3.3) 1 (3.3) 13 (14.4)

Occupation*
      Farmer 1 (3.3) 21 (70.0) 17 (56.7) 39 (43.3)
     Small scale business 15 (50.0) 6 (20.0) 5 (16.7) 26 (28.9)
     Employed work 2 (6.7) 2 (6.7) 1 (3.3) 5 (5.6)
     Causal work 6 (20.0) 3 (10.0) 2 (6.7) 11 (12.2)
Marital status
      Married / Living together 17 (56.7) 15 (50.0) 16 (53.3) 48 (53.3)
      Not married 8 (26.7) 8 (26.7) 7 (23.3) 23 (25.6)
      Divorced 4 (13.3) 2 (6.7) 3 (10.0) 9 (10)
     Widow / widower 1 (3.3) 4 (13.3) 4 (13.3) 9 (10)
     Missing 0 1 (3.3) 0 1 (1.1)
Treatment phase (on 
recruitment)
      Intensive 12 (40.0) 12 (40.0) 10 (33.30) 34 (37.8)
     Continuation 18 (60.0) 18 (60.0) 20 (66.7) 56 (62.2)
Type of DOT
     HB-DOT 29 (96.7) 29 (96.7) 30 (100) 88 (97.8)
     HF-DOT 1 (3.3) 1 (3.3) 0 2 (2.2)
Type of TB
    Smear-positive pulmonary 
TB 

21 (70.0) 16 (53.3) 14 (46.7) 51 (56.7)

    Smear-negative 
pulmonary TB             and 
Extra Pulmonary TB

9 (30.0) 14 (46.7) 16 (53.3) 39 (43.3)

Average monthly income 
(US$)
Mean (SD) 129.3 (90.3) 85.2 (52.7) 62.0 (47.9) 92.1 (71.4)

*Multiple responses applied
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Table 2: Average costs in US$ per visit incurred by HB-DOT patients and treatment supporters by 
district

Cost per patient Arusha Mufindi Kilosa
US$ US$ US$ Overall

          Direct
    Total foods costs per visit 2.1 1.0 1.6 1.6
    Total beverages costs per visit 0.8 0.5 0.4 0.6
    Total communication costs per visit 1.3 0.3 0 1.1
    Travel costs per visit 1.1 2.4 1.1 1.5
    Total direct costs per visit 5.3 4.2 3.1 4.8

          Indirect
Costs due to inability to work per month   80.9 62.3 39.9 61.0

Cost per treatment supporter
          Direct
  Total foods costs per visit 0 1.1 1.9 1.2
  Total beverages costs per visit 2.1 0.8 0.4 0.9
  Total communication costs per visit 0.8 0 0 0.8
  Travel costs 1.2 3.2 1.9 2.3
Total direct costs per visit 4.1 5.1 4.2 5.2

         Indirect
Costs due to inability to work per month 72.7 79.7 12.3 57.5

Table 3: Estimated total cost for TB-patients for 6-month’s TB treatment
Total direct 
cost for 6 
months (a)

Total indirect 
cost for 6 

months (b)

Total 
personal cost 
for 6 months

(a + b)

Total income 
for 6 months

% of income 
spent for 

treatment for 
6 months

HF-DOT 
patient
Arusha 689.0 485.4 1,171.4 775.8 151.0
Mufindi 546.0 373.8 919.8 511.2 179.9
Kilosa 403.0 239.4 642.4 372 172.7
HB-DOT 
patient
Arusha 111.3 485.4 596.7 775.8 77.9
Mufindi 88.2 373.8 462.0 511.2 90.4
Kilosa 65.1 239.4 304.5 372.0 81.9
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Table 4: Estimated average cost for supervision (at district and regional level) and health facility patient 
management in US$ 

Average 
annual 
cost (a)

Annual TB cases at 
district/region in 

2011
(b)

Number of OPD 
visits

(c)

Average cost for 
management of a 

new TB case
(a/b) DTLC & RTLC

(a/c) patient 
management

Arusha
District level supervision 
   DTLC salary and allowance 4953.1
   Transport and fuel allowance 139.3
   Maintenance 19.9
     Sub-total 5,112.3 888 5.8
Regional level supervision
   RTLC salary and allowance 14871.8
   Transport and fuel allowance 1321.4
   Maintenance allowance 90.4
     Sub-total 16283.6 2,689 6.1
Health facility patient 
management

192,842.5 209,831 0.9

Mufindi
District level supervision
   DTLC salary and allowance 4465.6
   Transport and fuel allowance 195.2
   Maintenance allowance 19.9
      Sub-total 4,680.7 530 8.8
Regional level supervision
   RTLC salary and allowance 24546.2
   Transport and fuel allowance 1465.6
   Maintenance allowance 397.7
      Sub-total 26409.5 2,838 9.3
Health facility patient 
management 147,265.1 97,642

1.5

Kilosa
District level supervision
   DTLC salary and allowance 5125.3
   Transport and fuel allowance 290.6
   Maintenance allowance 19.9
      Sub-total 5,435.8 747 7.3
Regional level supervision
   RTLC salary and allowance 17205.4
   Transport and fuel allowance 1364.9
   Maintenance allowance 189.9
     Sub-total 18760.2 3,318 5.7
  Health facility patient 
management 240,257.0 96,031

2.5

Average supervision at district 
level

15,228.8 2,165 7.0

Average supervision at regional 
level

61453.3 8,845 6.9

Average health facility patient 
management 580,364.6 403,504

1.4

OPD=Outpatient department; DTLC=District Tuberculosis and Leprosy Coordinator; RTLC=Regional Tuberculosis and Leprosy Coordinator
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Table 5: Estimated average cost per patient treated over six months for HB-DOT and HF-DOT option
HB-DOT HF-DOT

Total
USD

Total
USD

ARUSHA
Service delivery cost
Visit TB clinic 18.9 117
Drugs 6.8 6.8
NTLP management and supervision district 
level

5.8 5.8

NTLP management and supervision regional 
level

6.1 6.1

     Sub-total 37.6 135.7
Personal costs
Direct patient 111.3 689.0
Direct supporter 57.4 --
Indirect patient 485.4 485.4
Indirect supporter 436.2 --
  Sub-total 1090.3 1171.4
Grand total - Arusha 1127.9 1307.4

MUFINDI
Service delivery’ cost
Visit TB clinic 31.5 195
Drugs 6.8 6.8
NTLP management and supervision district 
level

8.8 8.8

NTLP management and supervision regional 
level

9.3 9.3

     Sub-total 56.4 219.9
Personal costs
Direct patient 88.2 546.0
Direct supporter 71.4 -
Indirect patient 373.8 373.8
Indirect supporter 478.2 -
  Sub-total 1011.5 919.8
Grand total - Mufindi 1067.9 1139.7

KILOSA
Service delivery’ cost
Visit TB clinic 52.5 325
Drugs 6.8 6.8
NTLP management and supervision district 
level

7.3 7.3

NTLP management and supervision regional 
level

5.7 5.7

     Sub-total 72.3 344.8
Personal costs
Direct patient 65.1 403.0
Direct supporter 58.8 -
Indirect patient 239.4 239.4
Indirect supporter 73.8 -
  Sub-total 437.1 543.9
Grand total - Kilosa 509.4 1186.3
TOTAL AVERAGE COST 901.7 1211.1

HB-DOT= home-based directly observed treatment; HF-DOT= health facility-based directly observed treatment
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Table 6: Estimation of total costs in US$ incurred by the NTLP in management of TB cases in Tanzania

Districts

HB-DOT option HF-DOT option
Overall Total

(subtotal 
1+2)

TB 
cases

in 2011
(a)

% for 
HB-
DOT
(b)

Unit 
price

(c)

subtotal-1
(a*b*c)

TB 
cases

in 2011
(d)

% for 
HF-
DOT
(e)

Unit 
price

(f)

subtotal-2
(d*e*f)

Arusha-like 
districts (15)

18,044 80% 37.6 542,763.5 18,044 20% 135.7 489,714.2 1,032,477.7

Mufindi-like 
districts (37)

17,839 80% 56.4 804,895.7 17,839 20% 219.9 784,559.2 1,589,454.9

Kilosa-like 
districts (80)

25,955 80% 72.3 1,501,237.2 25,955 20% 344.8 1,789,856.8 3,291,094.0

2,848,896.4 3,064,130.2 5,913,026.6
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CHAPTER 9

DISCUSSION
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DISCUSSION

The thesis generates necessary evidence to support policy decisions about introducing the patient 

centred TB treatment (PCT) strategy for TB patients in Tanzania. Evidence for scale-up focused on 

feasibility (the PCT strategy be applied and acceptable to patients and care givers), effectiveness (the 

PCT strategy retain efficacy when applied under routine conditions) and affordability (the PCT strategy

worth the investment, both for the health system and for patients). The Tanzanian NTLP depended on 

such evidence to decide on potential scale-up of the strategy in the whole country. The specific 

research questions as stated in the introduction are discussed in this chapter.

1. Different models for the patient-centred strategy (Chapter 2)

In this thesis, the patient-centred strategy (PCS) is defined as provision of care and/or treatment 

support to patients with chronic disease (TB, HIV/AIDS, diabetes and/or heart diseases) outside the 

health facility setting (out-of-clinic). Out-of-clinic support models can be designed in a variety of ways, 

including the use of community health workers (CHW)1, community members (CM)2, family members

(FM)3, supporting self-care (SC)4, using mobile health technology5, or any combination of these6. A 

striking observation of the systematic review on care models was the limited availability of published 

evidence for models in chronic diseases other than tuberculosis. In the field of diabetes, care models 

mainly described self-care in terms of implementation rather than formally assessed efficacy for 

selected health outcomes. Evidence in the field of care models for heart diseases was even more 

limited. Research on care models in the field of tuberculosis is therefore on the forefront of gathering 

much needed information for care delivery strategies.

Community health workers (CHWs) in most models are used to provide health education, to 

encourage contact with the health care system for specific symptoms and treatment adherence7, or 

to advise on necessary lifestyle changes needed to prevent or control disease8 .The underlying thought

of these models has been initially that CHWs should be selected on the basis of their motivation to 

serve the community, and that they will be working without payment or be reimbursed in-kind9. This 

resulted in several instances in an inefficient care model. For example, in a study conducted in a rural 

district of Tanzania, the main limitations were unavailability of CHWs to act as DOT supervisors during 

the farming season, and lack of incentive for the support10. Nowadays, CHWs are increasingly 

proposed as a trained and paid corps who give advice and treatments, and implement preventive 

measures11. This approach is seen as more justified and sustainable. Models in tuberculosis have 

shown the successful use of family members as supporters to patients12, 13. Extending this model to 

other areas in the care for chronic diseases is worth exploring. A model with family members rather 

than CHWs can mitigate the identified problems with availability and payment. 
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Self-care models are generally applied by diabetic patients and rarely used by other patients with 

chronic diseases, like TB patients. The current treatment delivery strategy for TB patients is Directly 

observed therapy (DOT) by health worker or trained person12. Alternative strategies for treatment 

delivery for TB patients have been evaluated, including self-administration among new TB patients. A 

clinical trial conducted in South Africa clearly showed that self-administration achieved better 

outcomes for retreatment patients13. However, the results of a Cochrane review on DOT for TB 

patients suggested that DOT and self-administered treatment have a similar effect on treatment 

success14. Despite this, self-treatment for TB has not been formally implemented due to the strong 

fear for selecting drug strains of M. tuberculosis due to non-adherence. 

We identified supporter-based models with mobile phones to support patients with chronic diseases

like TB, HIV/AIDS and diabetes. Patients, treatment supporters and health care providers used the 

mobile communication in management of the patient.  Mobile phones are becoming an important 

method of encouraging better provider-patient communication for remote monitoring of chronic 

diseases. A study conducted in South Africa evaluated the use of mobile phones to text women with 

diabetes daily, asking about their adherence to healthy lifestyle behaviours15. A systematic review 

showed the effectiveness of mobile technology as a tool to initiate behaviour change interventions 

for disease management and prevention16. Furthermore, mobile phone messaging interventions may 

provide benefit in supporting the self-management of long-term illnesses17. The explosion of available 

mobile technology in more remote areas of the world has paved the way for improving patient-

provider communication. Companies like Test-To-Change reach hundreds of thousands of participants 

with toll-free text messages relating that health promotion, care seeking and treatment adherence. 

The same platform is used for obtaining information relevant to policy makers and contributes to 

provide interventions and strategies geared towards patient’s needs (http://ttcmobile.com/about-

us/).

2. Acceptability of the PCT strategy for tuberculosis in Tanzania (Chapter 3)

Health care interventions need to be assessed for their feasibility and acceptability before scaling-up

to achieve optimal effectiveness18. In Tanzania, before implementation of the PCT strategy, it was 

essential to verify whether the proposed strategy was accepted by TB patients and health care 

workers. We found that 85% of the TB patients and 75% health care providers accepted the proposed 

PCT strategy19, which was a strong incentive for the NTLP to perform a formal efficacy study in selected 

districts. This is in line with similar studies which indicated that patients were satisfied with 

community-based DOT (non-conventional health setting)20-22. Arguments for accepting or not 

accepting the PCT strategy were, in general, obvious. The home-based DOT option was seen to be 
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favourable because it was convenient for the patient (no daily walking, time to rest), reduced costs

(travel), and reduced stigma. For health care staff, the main advantage was a reduction in workload19.  

The high patient costs associated with daily observation at a health facility has been described 

numerous times23-26. During the needs assessment, patients and health staff reported an intended 

choice for health-facility DOT because of the conviction that home-based treatment could not be 

better than treatment in a hospital, fear of inadequate supervision by the supporter, and the potential 

risk of drug resistance19. Although these preliminary needs assessments are worthwhile, their findings 

need to be reviewed with care. In our assessment just over 50% of the interviewed patients intended 

to choose for home-based DOT if given a choice. During the implementation of the strategy around 

80% of the patients opted for home-based DOT; to date this percentage has not changed.

3. Effectiveness of the PCT strategy for tuberculosis in Tanzania (Chapter 4)

For successful implementation it was crucial to understand the effectiveness of the PCT strategy 

before roll-out. The original design of an effectiveness study needed to be revised while the study was 

underway. It was based on an anticipated 50-50 choice for home-based and facility-based DOT derived 

in the need assessment, but the choice for home-based DOT was overwhelming (80%).  The proposed 

direct comparison was replaced by a comparison of treatment outcomes in a PCT cohort and a 

historical cohort. We found that treatment outcomes in a cohort of new TB patients receiving 

treatment under the PCT strategy were not inferior to those obtained with conventional health 

facility-based DOT27. Non-inferiority studies are an efficient way in assessing new strategies against an 

already effective comparator. The effectiveness study showed that a model with family members, 

including spouses, as supporters was feasible an effective. For some time it was believed that family 

members were too emotionally attached to the TB patients for consistent support was not possible, 

especially in the light of potential side effects of drugs. This view has now been amended and WHO 

mentions family members specifically as a potential source of treatment support28.

4. PCT implementation in routine TB care (Chapter 5)

After implementation of the PCT strategy in Tanzania, it was important to look at operational aspects 

which could influence its success. It was found that some important components of the PCT strategy

as stipulated in the PCT guideline29 were implemented inadequately by health care providers. The 

major deviation of the guideline was the absence of a free choice for treatment-delivery strategy given 

to the patient. One-quarter of new TB patients were not given this choice about place of treatment

by health care providers30. Inadequate information provision with regards to side effects and required 

tasks for the supporter made that the implementation of the PCT strategy in the pilot districts was 
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sub-optimal. This was despite a detailed rating of health-care providers and a system of supportive 

supervision of TB-program coordinators. During the national scale-up of the PCT strategy, health-care 

providers only received new instructions through guidelines. Practice guidelines can improve the 

quality, appropriateness, and cost-effectiveness of health care31. However, they do not guarantee 

proper implementation of new strategies. Numerous studies have shown that successful uptake of 

guidelines requires a careful process of design and dissemination of these guidelines. One important 

component is the sense of “ownership” by the professionals who have to implement the guideline32-

34. It remains to be seen if a proper implementation of the PCT guideline throughout the country has

been achieved given the top-down organisation of the NTLP. A step-by-step video for both health care 

workers and patients, highlighting the need and content of the strategy, should be instrumental in the 

implementation. An evaluation of the impact of this video is currently being conducted.

5. Adherence to the TB regimen among home-based patients under PCT strategy (Chapter 6)

The DOT strategy was designed to ensure treatment adherence. With the move from DOT at a daily 

basis by medical staff towards DOT at home by non-medical personnel, questions on proper 

adherence emerged. Non-adherence medication in chronic conditions is a recognised public health 

problem35. In this thesis we showed that about 95% of the new HB-TB DOT patients adhered to 

treatment. This finding took away doubts about non-adherence with home-based DOT. It is important 

that the NTLP ensures that the high level of adherence to treatment, especially in home-based DOT,

is maintained. This requires that the NTLP would apply a feasible tool for routine monitoring of 

treatment adherence under programmatic conditions.

6. Adherence assessment in routine TB care (Chapter 7)

Currently in Tanzania, health care providers are requested to check returned blister packs (as proxy of 

pill count method) to confirm treatment adherence among new TB patients. Not only does a pill count 

method underestimate medication adherence36, pill counts also do not give the true picture of 

adherence37. In chapter 5, we showed that just two-third of health care providers actually performed 

the requested check of returned blister packs from TB patients. In our study aimed at developing a 

feasible tool for adherence assessment we found that a single adherence question on missed doses in 

the last 2 days had the best characteristics for detecting adherence, when assessed against the 

reference of directly measured adherence in urine specimens. Such a tool would simplify treatment 

adherence monitoring in TB patients under programmatic conditions. Thus, the NTLP should consider

applying such tool with high sensitivity and specificity in order to streamline the detection of non-

adherence among new TB patients in the country. The tool is simple to apply, feasible and effective. 
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7. Economic costs per patient opting for home-based supervision (Chapter 8)

It was important to understand the cost incurred by the NTLP, and by patients and treatment 

supporters opting for home-based DOTS under the PCT strategy. We found that the HB-DOT option,

compared to HF-DOT option, has relatively low cost in terms of both service delivery costs and 

personal costs to patients and supporters. However, TB treatment under the PCT strategy still places 

the bulk of the economic burden on TB patients and their supporters. A study conducted in Botswana 

showed the same result as ours; home-based care is more affordable and cost-effective than hospital-

based care for chronically ill TB patients, although costs to caregivers remain high in relation to their 

incomes38. The WHO TB control strategy for the post 2015 era stipulates a target of zero catastrophic 

health expenditure for TB affected families by 202039. It was suggested that the costs of care for TB 

patients are kept to a minimum to minimise risk of further impoverishment40. The PCT strategy 

contributes to these efforts, however our study results suggest that still much needs to be done to 

reach the set target. Whereas patients’ income loss due to illness may be hard to avert, some of the 

personal costs borne by treatment supporters could be alleviated. The NTLP should consider reducing

significantly the number of treatment supporters’ visits to health facilities so as to reduce personal 

costs borne by treatment supporters.

8. Practice and implications of the thesis findings

The thesis provides important pieces of evidence which has been used by the Tanzanian NTLP to scale-

up the PCT strategy in the country. In chapter 2, the thesis provides the feasibility and acceptability of 

the PCT strategy to be implemented in Tanzania. Both TB patients and health care providers give 

important reasons for accepting the strategy to be implemented in the country. In chapter 3, the thesis 

describes the effectiveness of the strategy with regards to treatment outcomes and making family 

members a value source of supporters, even though DOT by family members including spouse has 

been the subject of extensive debate, particularly about achieving high cure rates41. Our findings show

the feasibility of using family members as treatment supporters and over 90% of TB patients with 

family support successfully completed treatment (Chapter 6). Thus this thesis reveals that the PCT 

strategy has no imminent risk of non-adherence. 

There are outstanding issues to be addressed by the NTLP in order to ensure continued success of the 

implementation of the PCT strategy in the country. First is the issue of inadequate provision of DOT 

choice to new TB patients (Chapter 4). Second is the inadequate information given to patients on drugs 

side effects by health workers (Chapter 4). Third, patients with a treatment supporter living in the 
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same home or a neighbouring house showed greater adherence than those with a supporter who lived 

further away. The NTLP should advise to select treatment supporter who live in the same home or a 

neighbouring house with patients (Chapter 6). Fourth, counting empty blister packs as the method for 

monitoring treatment adherence might be replaced by assessing missed anti-TB drugs intake in the 

last 2 days. This will adequately identify adherent patients, who can subsequently be supported by 

acknowledging their adherence and informing them that they need to continue (Chapter 7). Fifth, 

although home-based DOT is found to be cheaper than health facility DOT, personal costs for patients 

and treatment supporters were higher than service delivery costs incurred by the NTLP. The NTLP’s 

approach should be broadened to encompass measures that reduce the substantial direct and indirect 

costs associated TB treatment (Chapter 8).

The PCT strategy fits within the universal TB control activities as described in the Stop TB Strategy. The 

six components of the strategy focus on pursuing high-quality DOTS expansion and enhancement, 

addressing TB/HIVMDR-TB, and other challenges, contributing to health system strengthening, 

engaging all care providers, empowering people with tuberculosis and communities, and enabling and 

promoting research42. With regards to empowerment, the PCT strategy gives new TB patients the 

freedom of choice and more ownership of their own treatment. It engages patients to take

responsibility for their own treatment. It is also important to note that the widespread acceptance of 

the PCT strategy in Tanzania strengthens the health system in terms health workforce. This is because 

of the PCT strategy in its HB-DOT option reduces workload/overcrowding at health facilities. Non-

medical personnel assist TB patients, while this would otherwise have been done by health workers. 

It has been acknowledged that community-based interventions (like the PCT strategy) might be an 

innovation of alleviating crises in the health workforce43. This might be interpreted as “the task-

shifting”. Task-shifting is delegating tasks, where appropriate, to less specialized health workers44. 

Furthermore, the Global Plan to Stop TB is advocating practical steps to address the obstacles that 

patients face in accessing good tuberculosis services45. Indeed this thesis has shown that under the 

PCT strategy HB-DOT patients do not need to walk daily to the clinic, have more time to rest, 

experience less disruption, have reduced costs and face less stigma (Chapter 2).

Conclusion

In summary, the PCT strategy is acceptable and effective in TB control. The evidence of the 

effectiveness of the PCT strategy in a programmatic setting can be of value for areas outside the 

context of TB (other chronic diseases) and other developing countries. It may be useful to adapt the 

HB-DOT option under the PCT strategy to control programmes for other chronic diseases where long-
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term adherence to home-administered drugs is paramount, be it prophylactic drugs (e.g. 

cotrimoxazole prophylaxis in HIV patients and nevirapine prophylaxis in breastfed infants of HIV-

positive mothers) or therapeutic drugs (e.g. HAART in HIV patients, antidiabetic medication and 

antihypertensive drugs). In particular, the thesis also provides evidence that the DOT strategy, which 

remains the cornerstone of TB control, can be effective in rural and urban settings of resource-poor 

countries. Most important, future research should focus on strategies to further reduce the costs to 

patients and treatment supporters. 
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SUMMARY

SAMENVATTING
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Summary

The main aim of this thesis was to describe and assess the efficacy of the Patient-Centred Treatment 

(PCT) strategy for the delivery and supervision of tuberculosis treatment as implemented by the 

National Tuberculosis and Leprosy programme of Tanzania. 

For insight in the general context of such strategy, we conducted a literature review of different 

models and their effectiveness for patient-centred care strategies in the field of chronic diseases (TB, 

HIV/AIDS, diabetes and/or heart diseases) in low and middle income countries (Chapter 2). The 

Tanzanian PCT-studies focussed on the perceived acceptability of the PCT strategy in Tanzania 

(Chapter 3), the effectiveness of the PCT strategy (Chapter 4), and the challenges in the 

implementation of the PCT strategy (Chapter 5). In addition, we addressed the issue of treatment 

adherence among patients receiving home-based treatment in the PCT strategy (Chapter 6), and 

identified a feasible tool for measuring treatment adherence in the routine-care setting (Chapter 7). 

Finally, we performed an economic evaluation study to estimate the economic costs per home-based-

DOT patient treated under the PCT strategy in Tanzania from a societal perspective and compared this 

to a hypothetical scenario of health facility-DOT (Chapter 8).

In chapter 2, we performed a systematic search of the PUBMED database between April 2014 and 

June 2014. We retrieved a total of 2140 citations, 172 of which were selected of full-text assessment. 

Sixty-one records met all inclusion criteria and were included in the analysis. We found four different 

kinds of patient-Centred care models; supporter-based models without mobile phone, supporter-

based models with mobile phone, self-care related models and hybrid models. We found that the 

supporter-based models without mobile phone were frequently observed in TB or TB/HIV studies, 

whereas the self-care related models were normally observed in DM studies. All these models provide 

health care services to chronic disease patients in out-of-clinic settings.  In general, patient-centred

care strategies proved to be at least as effective as conventional health-facility based strategies, did 

not jeopardize treatment adherence, and were acceptable to patients and health worker alike. The 

implementation of these types of strategies could be considered for other chronic disease areas than 

covered in this review.

Chapter 3 describes a survey amongst patients and health staff in three districts in Tanzania to assess 

the burden of the conventional health-facility based TB treatment strategy, and opinions on the

proposed PCT strategy in which patients are able to choose the place of treatment and the treatment 

supervisor, and receive treatment as a daily combination tablet. The study included 343 patients in 42 
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facilities. Daily collection of drugs, as required in the conventional strategy, was perceived as 

burdensome irrespective of distance needed to travel. Eighty percent of patients viewed medication 

taken at home or close to a health facility as an improvement in TB-services. The proposed PCT

strategy was rated favourably by 85% of the patients and 75% of the health staff.

Fifty-three percent of the patients would opt for home-based treatment, and 75% would choose a

family member or the spouse as treatment supporter. Home-based supervision of TB treatment with 

fewer drugs is an expressed preference of TB patients in Tanzania. The study provided support to 

formally assess the efficacy of the PCT strategy in a selected number of districts. 

This efficacy assessment is described in chapter 4. We used a cohort analysis comparing patients 

treated under the PCT strategy (April-September 2006) with patients from a historic cohort treated 

under health-facility-based DOT (April-September 2005) through a non-inferiority analysis. The 

primary outcome was the frequency of cure. Differences were assessed by calculating the risk ratios

(RR). Associations between characteristics of the supporters and treatment outcomes in the group of 

patients opting for home-based DOT were assessed through logistic regression. In the PCT cohort,

there were 1208 patients and 1417 patients were included in the historic cohort. The frequency of 

cure in the PCT cohort was not inferior to the frequency of cure in the historical cohort (RR: 1.06; 95% 

confidence interval [CI]: 0.96-1.16), nor was the frequency of treatment success (RR: 1.10; 95%CI:

1.01-1.15). There were no characteristics of supporters that were associated with treatment outcome.

The results indicate that the PCT is an effective alternative to conventional treatment delivery and 

supervision, and that there are no specific prerequisites for the supporter chosen by the patient. The

programmatic setting of the study provided strong support for scaling-up of the PCT strategy in the 

entire country.

In chapter 5, we describe the results of a cross-sectional study undertaken in three districts of Tanzania 

during October 2007. Semi-structured questionnaires were used to assess whether key elements of

the PCT approach were being adequately implemented, to evaluate supporters’ knowledge on the 

strategy, to capture opinions on factors contributing to treatment adherence, and to assess how 

treatment adherence was measured. Transcripts from open-ended responses were analysed using a 

framework analysis. Interviews were conducted with 127 TB patients, 107 treatment supporters and 

70 health workers. In total, 25% of TB patients were not given a choice about the place of treatment 

by health workers, and only 14% of those given a choice reported that they were given adequate time 

to make their decision. Just 24% of treatment supporters confirmed that they were instructed how to 

complete patients’ treatment cards. Proper health education was the factor most frequently reported 
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by health workers as favouring successful adherence to TB treatment (46%). The majority of health 

workers (69%) said they checked returned blister packs to verify whether patients had taken their 

treatment, but only 20% checked patients’ treatment cards. The provision of choice of treatment 

location, information on treatment, and guidance for treatment supporters need to be improved. 

There is a need for regular re-training of health workers and effective supportive supervision by the 

NTLP if successful implementation of the PCT approach is to be sustained.

Chapter 6 describes the results of an adherence study among patients with home-based treatment, 

using the direct measurement of isoniazid in urine using a point-of-care test (IsoScreen assay). The 

primary analysis followed a non-inferiority approach with the hypothesis that the percentage of 

patients’ adherent to treatment would not be lower than 75%. Logistic regression was used to 

examine factors associated with treatment adherence. A total of 651 new TB patients were included. 

Of these, 645 (99.1%) provided urine for testing and 617 patients

(95.7%; 90%CI 94.3–96.9) showed a positive result. This result was statistically non-inferior to the 

postulated adherence level of 75% (p = 0.001). The conclusion is that adherence to TB therapy under 

home-based treatment can be ensured in a routine settings. A reliable supply of medication and the 

careful selection of treatment supporters, who preferably live very close to the patient, are crucial 

factors for treatment adherence. 

In chapter 7, we assessed the test characteristics and the diagnostic odds ratio (dORs) of three indirect 

adherence measurement tools against direct measurement in urine using the IsoScreen assay. The 

single adherence question of missed doses in the last 2 days had the highest dOR (40.3) compared to 

the Morisky medication adherence scale (MMAS, 2.5) and pill counts (3.4). The sensitivities of these 

measures were respectively 97.9%, 92% and 89.6%. Specificity ranged from 46.4% (adherence

question) to 17.9% (MMAS). The PPVs of adherence question, pill counts and MMAS were respectively

97.6%, 96.5% and 94.2%, while the NPVs ranged from 50% (adherence question) to 3.1% (MMAS).

Among several instruments for indirect adherence measure in the routine setting of the Tanzanian 

NTLP a single adherence question was found to have the best discriminatory power. However, the 

single adherence question might not adequately identify patients who are non-adherent, 

necessitating proper adherence counselling at each visit. Confirmatory studies are needed, especially 

in settings with low adherence rates.

In chapter 8, we describe a costing study for the delivery and supervision of TB patients in Tanzania. 

We used structured questionnaires to collect information from 90 patients, 71 treatment supporters, 
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23 District Tuberculosis and Leprosy Coordinators (DTLCs) and 3 Regional Tuberculosis and Leprosy

Coordinators (RTLCs), and extracted information from districts’ payrolls, vehicle and motorcycle log-

books, and quarterly reports from NTLP staff. Average direct costs amounted to US$ 4.8 and US$ 5.2 

per visit for a patient and a treatment supporter in the PCT strategy, respectively. Indirect costs were 

US$ 61.0 and US$ 57.5 per month for a patient and a treatment supporter, respectively. Total

economic costs for treating a new HB-DOT patient under the PCT strategy was US$ 901.7 compared

with US$ 1,211.1 for treating a new HF-DOT patient. Total costs incurred by patients and treatment

supporters were higher than service delivery costs for the health system and NTLP. This was due to

high costs incurred by treatment supporters. Extrapolation of these estimates to the number of TB

patients notified nationally and to the actual proportion of patients opting for HB-DOT (80%), results 

in a total yearly budget needed for PCT service delivery and program supervision of US$ 6 million. The 

study shows that compared to conventional DOT strategies, the PCT strategy is relatively less costly in 

terms of both service delivery costs and personal costs incurred by patients and treatment supporters. 

However, even under the PCT strategy the bulk of the economic burden is carried by TB patients and 

their treatment supporters. Therefore, intervention strategies to further reduce the costs to patients 

and treatment supporters are highly needed.

In conclusion, the studies presented in this thesis show that the PCT strategy is acceptable and 

effective in TB control in Tanzania. The evidence of the effectiveness of the PCT strategy in a 

programmatic setting can be of value for areas outside the context of TB (other chronic diseases) and 

other developing-countries.
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Samenvatting

De doestelling van de thesis was het beschrijven en evalueren van de patiënt-georiënteerde

behandelingsstrategie voor tuberculose zoals deze is geïmplementeerd door het nationale

tuberculose en lepra programma van Tanzania (NTLP).

Een review van de bestaande wetenschappelijke literatuur omtrent de verschillende strategieën

voor patiënt-georiënteerde behandelingen voor chronische aandoeningen (tuberculose, hiv, 

diabetes, en/of hart- en vaatziekten), alsmede de effectiviteit van deze strategieën in laag- en 

middeninkomen landen wordt besproken in hoofdstuk 2. De studies die voor deze thesis zijn 

uitgevoerd in Tanzania hebben betrekking op de acceptatie van de patiënt-georiënteerde

behandelingsstrategie (hoofdstuk 3), de effectiviteit van de strategie (hoofdstuk 4) en de 

uitdagingen voor implementatie van de strategie (hoofdstuk 5). Hoofdstuk 6 beschrijft de resultaten 

van een studie naar therapietrouw van patiënten die de medicatie voor tuberculose thuis innemen 

onder supervisie van een supporter, terwijl hoofdstuk 7 een praktische benadering voor het 

vaststellen van therapietrouw in de routinematige behandelingssituatie beschrijft. De kosten voor 

patiënt-georiënteerde tuberculosebehandeling worden beschreven in hoofdstuk 8 en vergeleken 

met de hypothetische kosten van tuberculosebehandeling zoals conventioneel uitgevoerd vanuit 

klinieken.

Voor de review in hoofdstuk 2 hebben we systematische gezocht in PUBMED (laatste extractie juni 

2014). Dit leverde een totaal van 2140 citaties op, waarvan er 172 werden geselecteerd voor een 

beoordeling van de gehele tekst. Hiervan bleven er 61 artikelen over die voldeden aan inclusie- en 

exclusiecriteria. De beschreven patiënt–georiënteerde behandelingsstrategieën konden worden 

onderverdeeld in vier verschillen soorten: een strategie die gebruik maakt van supporters met of 

zonder mobiele telefoon, een strategie die gebaseerd is op zelfzorg, en hybride strategieën. 

Strategieën met supporters werden veelal gezien in de behandeling van tuberculose of tuberculose 

en hiv co-infectie, terwijl strategieën gebaseerd of zelfzorg veelal gezien werden in de zorg omtrent 

diabetes. Slecht 30 van de 61 studies (49.2%) beschreef de effectiviteit van de patiënt-georiënteerde 

strategie (19 tuberculose, 7 diabetes, 3 diabetes/hart- en vaatziekten, 1 tuberculose en hiv co-

infectie). Over het algemeen was de effectiviteit van patiënt-georiënteerde behandelingsstrategieën

tenminste net zo effectief als die van conventionele strategieën, was er geen negatief effect op 

therapietrouw, en waren de strategieën acceptabel voor zowel de patiënt als de behandelaar. De 

implementatie van dergelijke strategieën kan daarom overwogen worden voor andere chronische

ziekten.
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Hoofdstuk 3 beschrijft een survey onder patiënten en behandelaars in drie districten in Tanzania. De 

survey richtte zich op de belasting die de conventionele behandelingsstrategie voor tuberculose 

geeft. Daarnaast werd de mening gevraagd over een geplande patiënt–georiënteerde strategie 

waarin de patiënt de plaats van behandeling en de supporter kan kiezen en waarbij het aantal in te 

nemen medicijnen wordt verminderd. De survey werd uitgevoerd onder 343 patiënten in 42 

verschillende klinieken. Het dagelijks moeten halen van medicatie bij de kliniek (in de conventionele 

strategie) werd gezien als een grote belasting onafhankelijk van de afstand die moest worden 

afgelegd. Tachtig procent van de patiënten zag inname van medicatie dichter bij huis als een 

verbetering van de behandelingsstrategie. De geplande patiënt–georiënteerde 

behandelingsstrategie voor tuberculose werd positief beoordeeld door 85% van de patiënten en 

70% van de behandelaars. Van alle patiënten zou 53% kiezen voor behandeling thuis, terwijl 75% 

een partner of familielid zou kiezen als supporter. 

Supervisie van de tuberculosebehandeling thuis door een zelfgekozen supporter met minder 

medicatie heeft de voorkeur van tuberculosepatiënten in Tanzania. Deze studie leverde de 

benodigde informatie om de effectiviteit van de geplande patiënt–georiënteerde 

behandelingsstrategie te onderzoeken.

Dit onderzoek naar effectiviteit wordt beschreven in hoofdstuk 4. In een cohortstudie werden 

patiënten behandeld volgens de nieuwe patiënt–georiënteerde strategie (april – september 2006) 

vergeleken met patiënten behandeld volgens de conventionele, kliniek-georiënteerde strategie (april 

– september 2005). De primaire uitkomstmaat was cure. De effectiviteit werd uitgedrukt als relatief

risico (RR), welke werd beoordeeld met een non-inferior analyse. Associaties tussen karakteristieken 

van de supporters en behandelresultaten van patiënten die kozen voor thuisbehandeling in de 

patiënt–georiënteerde groep werden onderzocht met behulp van logistische regressie. De studie 

omvatte 1208 patiënten in de patiënt–georiënteerde groep en 1417 in de kliniek–georiënteerde

groep. De mate van cure in de patiënt–georiënteerde groep was niet inferieur aan die van de 

kliniek–georiënteerde groep (RR: 1.05; 95% betrouwbaarheidsinterval [BI]: 0.96 – 1.16). Ook de 

frequentie van therapiesucces was niet inferieur in de patiënt–georiënteerde groep (RR: 1.10; 95% 

BI: 1.01-1.15). Geen van de karakteristieken van de supporters was geassocieerd met de 

behandelresultaten.

De resultaten van de studie laten zien dat een patiënt–georiënteerde tuberculosebehandeling in 

Tanzania een effectief alternatief is voor de conventionele kliniek-georiënteerde strategie en dat er 

geen specifieke eisen aan de supporter gesteld hoeven te worden. Doordat de studie in de routine 

1



210317-L-bw-Mkopi210317-L-bw-Mkopi210317-L-bw-Mkopi210317-L-bw-Mkopi

setting van het NTLP werd uitgevoerd, waren de resultaten aanleiding om de patiënt–georiënteerde 

behandelingsstrategie landelijk in te voeren.

In hoofdstuk 5 worden de resultaten van een transversale studie beschreven in drie districten in 

Tanzania. De studie had als doel de implementatie van de patiënt–georiënteerde

behandelingsstrategie te evalueren, de kennis van de supporters wat betreft de strategie te 

beoordelen, meningen te verzamelen over factoren die de therapietrouw kunnen beïnvloeden, en te 

onderzoeken hoe therapietrouw werd gemeten in de routine setting van het NTLP. De antwoorden 

op open vragen werden geanalyseerd met een framework analysis. Er werden interviews afgenomen 

bij 127 patiënten, 107 supporters en 70 behandelaars. Van de patiënten gaf 25% aan geen keus 

gehad te hebben in de plaats van de tuberculosebehandeling, terwijl slecht 14% een keus had met 

voldoende tijd om een overwogen beslissing te nemen. Slechts 25% van de supporters werd 

geïnstrueerd hoe de medicatiekaart van de patiënt in te vullen. Een goede voorlichting werd het 

meest frequent (46%) genoemd door behandelaars als een positieve factor voor therapietrouw. 

Therapietrouw werd vooral beoordeeld door te kijken naar het aantal lege medicatiepakketten dat 

werd ingeleverd (69% van behandelaars), terwijl slechts 20% van de behandelaars naar de 

medicatiekaart van patiënten keek.

Het is nodig om de keuzevrijheid voor de plaats van behandeling, de informatie over de behandeling, 

en informatie aan supporters te verbeteren. Dit kan gebeuren door meer (her)training aan te bieden 

en een effectieve supervisiestructuur te handhaven. Alleen dan kan een blijvende implementatie van 

de patiënt–georiënteerde strategie worden gewaarborgd.

De resultaten van een onderzoek naar therapietrouw onder patiënten die opteerden voor de 

thuisbehandeling in de patiënt–georiënteerde behandelingsstrategie worden beschreven in 

hoofdstuk 6. De studie maakte gebruik van een directe meting van isoniazide-metabolieten in urine 

(IsoScreen test). De non-inferiority analyse testte of het percentage therapietrouwe patiënten niet 

lager was dan 75%. De associatie van mogelijke factoren en therapietrouw werd getest met een 

logistische regressie. De studie omvatte 651 patiënten die voor het eerst voor tuberculose werden 

behandeld. Hiervan konden er 645 (99.1%) urine verstrekken. In de urine van 617 patiënten (95.7%; 

90% BI: 94.3-96.9) kon isoniazide worden aangetoond als bewijs voor recente inname. Dit was niet 

inferieur aan de minimaal noodzakelijke 75% therapietrouw.

De conclusie is dat therapietrouw gewaarborgd kan worden in een patiënt–georiënteerde 

behandelingsstrategie waarbij medicatie thuis wordt ingenomen onder supervisie van een 
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supporter, wanneer er een ononderbroken toegang is tot medicatie en de supporter bij voorkeur 

dicht bij de patiënt woont.

Hoofdstuk 7 beschrijft een analyse van de testkarakteristieken van drie indirecte meetinstrumenten

voor therapietrouw in vergelijking met een referentietest van een directe meting van isoniazide in 

urine (IsoScreen assay). De drie indirecte instrumenten werden vergeleken met een diagnostische

Odds Ratio (dOR). De enkele vraag naar het aantal gemiste medicatie-innames in de laatste twee

dagen had de hoogte dOR (40.3), in vergelijking met de Morisky medication adherence scale (MMAS; 

dOR 2.5) en het tellen van het aantal overgebleven tabletten (dOR 3.4). De sensitiviteit van de 

instrumenten was respectievelijk 97.9%, 92% en 89.6%, terwijl de specificiteit liep van 46.4% (vraag 

gemiste innames) tot 17.9% (MMAS). De positief voorspellende waarde van de vraag naar gemiste 

innames, tellen van overgebleven tabletten en MMAS was respectievelijk 97.6%, 96.5% en 94.2% 

terwijl de negatief voorspellende waarde liep van 50% (vraag gemiste innames) tot 3.1% (MMAS).

De enkele vraag naar het aantal gemiste medicatie-innames in de laatste twee dagen bleek in de 

routine setting van Tanzania het best onderscheidende vermogen te hebben van de geteste

indirecte meetinstrumenten. Echter, het identificeren van patiënten die niet therapietrouw zijn is 

beperkt, waardoor het noodzakelijk blijft om bij elk kliniekbezoek het onderwerp van therapietrouw

te bespreken. Aanvullende studies zijn nodig om de resultaten te bevestigen, vooral studies in 

situaties waar de therapietrouw lager is dan gemeten in de huidige studie.

Hoofdstuk 8 beschrijft de resultaten van een onderzoek naar de kosten voor het verstrekken en 

superviseren van tuberculosebehandeling in Tanzania. Informatie werd verkregen via 

semigestructureerde interviews met 90 patiënten, 71 supporters, en supervisors van het NTLP op 

district (23) en regionaal (3) niveau. Aanvullende informatie werd betrokken van 

salarisadministratie, gebruiks- en onderhoudsregisters van voertuigen, en van kwartaalrapportages 

van hetNTLP. De gemiddelde kosten bedroegen US$ 4.8 en US$ 5.2 per visite voor respectievelijk 

een patiënt en supporter in de patiënt–georiënteerde behandelingsstrategie. Indirecte kosten per 

maand waren respectievelijk US$ 61.0 en US$ 57.5 voor een patiënt en een supporter. De totale 

kosten voor de behandeling van een nieuwe patiënt die heeft gekozen voor thuisbehandeling onder 

de patiënt–georiënteerde behandelingsstrategie was US$ 901.7. Dit in vergelijking met US$ 1,211.1 

voor een patiënt die voor behandeling in de kliniek heeft gekozen. De totale kosten ten laste van 

patiënten en supporters was hoger dan de kosten voor het gezondheidszorgsysteem en het NTLP. 

Dit werd vooral gedreven door de hoge kosten voor supporters. Extrapolatie van de bevindingen 

naar het totaal aantal geïdentificeerde tuberculosepatiënten door het NTLP en het werkelijke aantal 
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patiënten dat kiest voor thuisbehandeling in de patiënt-georiënteerde behandelingsstrategie, 

resulteert in een totaal benodigd budget van US$ 6 miljoen voor de implementatie van de patiënt–

georiënteerde behandelingsstrategie voor tuberculose in Tanzania.

De studie toont aan dat een patiënt–georiënteerde behandelingsstrategie voor tuberculose in 

Tanzania goedkoper is dan de conventionele kliniek–georiënteerde strategie. Echter, het merendeel 

van de kosten wordt ook in de nieuwe strategie gedragen door patiënten en supporters. Er is 

daarom een grote behoefte aan interventies om deze kosten te reduceren.

Concluderend kan gesteld worden dat de studies beschreven in deze thesis aantonen dat een 

patiënt –georiënteerde behandelingsstrategie voor tuberculose in Tanzania acceptabel en effectief 

is. De aangetoonde effectiviteit is van belang voor situaties anders dan tuberculose (en chronische 

ziekten) en voor andere laag-inkomen landen dan Tanzania.
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