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Summary 
Introduction 

Health systems all over the world face the continuous challenge of how to adapt to changes in 
context, such as newly emerging diseases, rapid urbanisation and technological innovations. In 
many Low Income Countries (LIC), health systems have structural problems and function 
poorly. Health care is often characterised by a general shortage of means, lack of qualified and 
motivated professional staff, fragmentation of services and inconsistent quality of care. Primary 
care is selectively focused on traditionally highly prevalent health problems, such as mother and 
child health and infectious diseases, and organised to deliver episodic care for a limited period 
of time, with little attention for patient-provider interaction. 

The studies in this thesis aim to contribute to how health care systems in LIC can better address 
the needs of people with chronic conditions in this changing context. The first part of the thesis, 
chapters 2 to 4, addresses the challenges of health care systems in LIC to meet the health care 
needs of the growing number of people with a chronic disease. 

The challenges of the rise of chronic diseases for health systems in LIC 

Chapter 2 presents an overview of the challenges for primary health care in LIC in the 21st 
century and the particular problem of the rise of chronic conditions and the implications for the 
relationship between health care providers and patients. Environmental, demographic and 
epidemiological transitions have led to a rapid increase of chronic conditions, such as HIV/AIDS, 
cardiovascular diseases and diabetes mellitus. Present global estimates amount to 422 million 
people living with diabetes, 1 billion people with hypertension and 15 million people living with 
HIV/AIDS, most of them in LIC. This results in a heavy burden on health systems, populations 
and individuals.  

In chapter 3, we explore thinking about cross-fertilization across disease-specific programs, 
taking new perspectives, namely that of patients in their environments, the health care 
organization, and the biomedical specifics of each disease. The successes in the scale-up of 
access to treatment for people living with HIV/AIDS provide lessons about decentralization of 
care and the expansion of treatment through involvement of lay workers and patients, through 
what has been labeled the ‘public health’ approach.  

Chapter 4 is a reflection on the conceptual specificities of chronic diseases. Time-wise, most of 
chronic disease management falls under the responsibility of the patients, who make day-to-day 
decisions about behaviours that potentially influence the course of their illness. For the 
organization of health care, this implies the need for health care services that are able to follow-
up on patients, to tune their services according to the differences between patients, to improve 
the quality of care and to improve (or initiate) interaction with other broader support services 
within the community. Ideally, people are empowered to take up the responsibility for self-
management of their own health and disease, supported by family and peers, professionals and 
information and communication tools. We reflect on how health systems could better respond 
to these needs and challenges, making use of new opportunities such as ‘mobile health’ 
(mHealth).  

This leads to the central theme in this thesis: how can health care systems in LIC improve the 
care for and self-management of people with chronic diseases making use of new opportunities 
such as mobile phone technologies.  
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The rationale for the TEXT4DSM study  

The first part of the thesis showed that health care systems in LIC have not been adapted to 
organise chronic care for people with lifelong conditions. The aim of the second part of the 
thesis is to increase knowledge on improvement of care for chronic diseases in LIC, with a 
particular focus on the potential value of mHealth interventions in addition to existing diabetes 
care and self-management education programs. To reach this goal, several questions are 
addressed: 

1. How have the existing diabetes programmes developed in their own context and what are 
their strengths and weaknesses, similarities and differences? 

2. How feasible is the implementation of mHealth interventions in different contexts? 

3. What is the added effect of the mHealth intervention on health outcomes, utilisation of care 
and self-management of people with diabetes in the different programmes? 

The choice for a focus on diabetes mellitus is based on its increasing burden and its 
characteristics being representative of many other chronic diseases. It is a lifelong progressive 
disease that requires a diagnosis and biomedical treatment ranging from simply routine to 
complex care and its course is greatly influenced by lifestyle behaviours such as eating and 
physical activity, thus having a large impact on daily life. Management of diabetes comprises 
both medical care and support to patients in how to self-manage their disease. However, access 
to diabetes care is problematic in most LIC, often only available at referral level, hampered by a 
lack of resources, the absence of guidelines and poor capacity of the staff to provide meaningful 
care and support to patients. The importance of strengthening patients’ capacity for self-
management of diabetes is recognised, but facility-based strategies to improve this self-
management usually have a rather narrow focus on nutrition, physical exercise and foot care, 
the approach being group education. Behavioural support is sometimes also organised through 
community-based peer networks.  

The rapid increase in access to and use of mobile phones by people in LIC has a theoretical 
potential to strengthen the self-management capacity of people. Studies have analyzed the 
effectiveness of mHealth interventions on the adoption of healthy behaviors, disease 
management and health outcomes. Most interventions include Short Messaging Service (SMS) 
and a number of studies, especially in developing countries, demonstrated a positive impact of 
SMS-based strategies on glucose control among people with diabetes. These effects were not 
consistent and there is a call for larger studies with an evaluation of the long-term impact, more 
process evaluation and an understanding of the contextual differences in which mHealth 
interventions take place.  

The TEXT4DSM study aims to address some of these knowledge gaps.  

The design of the TEXT4DSM study 

Chapter 5 is a description of the TEXT4DSM study design. The study consisted of three sub-
studies with a similar design in three countries: the ‘Kin-réseau’ program in the Democratic 
Republic of Congo (DRC), ‘MoPoTsyo’ in Cambodia and the First Line Diabetes Care (FildCare) 
project in the Philippines. Kin-réseau is a 40-year old network of faith-based primary care 
facilities in Kinshasa, which deliver diabetes care and education as part of their basic package. 
MoPoTsyo is a community-based peer educator network supported by an NGO, in which 
patients are recruited through community screening, receive biomedical care facilitated by the 
NGO and self-management support in groups facilitated by a peer educator. In the FiLDCare 
project, trained health workers and ‘Barangay’ or Community Health Workers provide diabetes 
education and support to diabetes patients.  
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The design was a two-arm Randomised Controlled Trial, in which 480 adults with diabetes 
participating in the routine program in each country, were randomly allocated to either 
Diabetes Self-Management Education by the existing programme (DSME-only) or to self-
management education plus a text-message Diabetes Self-Management Support intervention 
(DSME+DSMS). The primary outcome measure is the difference in percentage of people with a 
well-controlled diabetes (HbA1c < 7% or 53 mmol/mol) between the intervention and the 
control group after two years.  

The findings from this empirical research can be categorized into findings about the existing 
diabetes programs, about the implementation of the intervention and about its effects. 

Care and self-management in 3 diabetes programs in DRC, Cambodia and the Philippines 

In chapter 6 we analyse the biomedical care and approach to self-management in the three  
study settings before the intervention. These analyses illustrate that it is possible to improve 
diabetes care services within a health system with few resources. The basic components of the 
programs are comparable, comprising an essential package of medical diabetes care and self-
management education. These programs were developed taking into account contextual 
constraints and opportunities, which led to different choices in the delivery of services. The  
focus on self-management was largest in the MoPoTsyo program. On average, Kin-réseau 
program participants were older, had a longer diabetes history and were more frequently 
overweight than participants from the other two programs. Health outcomes at the start of the 
study were most favourable for patients in the MoPoTsyo program. Knowledge about the 
natural history of diabetes leads us to the assumption that the historical age of these programs 
and the duration of diabetes history of their participants, and the way in which people entered 
the care program, have contributed to differences in the initial health outcomes of their 
participants. 

In chapter 7 we explore in more detail one of the three programs, MoPoTsyo in Cambodia, from 
a health system’s perspective. The program was created as an innovation to address a health 
system failure that left diabetes patients essentially without care. It developed in three stages: 
first a focus on diabetes self-management; then a widening scope to ensure access to affordable 
medicines and access to other health care services; and finally aiming for sustainability through 
more integration with the Cambodian public health system and further upscaling. Despite 
resistance of other health system stakeholders, the organization has been successful in reaching 
its goals (empowering patients to self-manage and demand services that meet their needs) and 
in integrating essential elements of its approach into the national health policy.  

Implementation of the mHealth intervention 

Chapter 8 is a process analysis of the mHealth intervention in all three settings. The 
implementation turned out to be different in each country, with the main parallel being a 
decline at each step in the process from planned intervention to effective coverage. This entailed 
both shortcomings at the ‘supply’ side of the program, such as delays in the formulation of new 
messages and technical problems of telecommunication, and barriers at the side of the 
participants receiving messages. In the Philippines, the intervention did not reach the 
participants as planned, largely due to the discontinuation of participation of one center leading 
to high rates of Loss To Follow-Up (LTFU). The freely available software we used had a limited 
potential to customize the design of the intervention and it proved vulnerable to provider and 
network problems. One third of the phone numbers turned out to be out of reach due to 
breakage, loss and cancelled subscriptions. Even if phones are on, people don’t always open 
their in-boxes. The fierce competition in the mobile phone market, especially in Cambodia, led 
to people receiving frequent commercial messages overloading their phone in-boxes. Effective 
coverage of the intervention was best among the participants in the Kin-réseau program, where 
more than half of the participants remembered having received (almost) all messages, whereas 
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among the participants of the MoPoTsyo program, this was only 10%. This process analysis 
helps to better understand the operationalization of mHealth, and the technological, contextual 
and participant-related obstacles.  

Effects of the mHealth intervention 

In chapter 9 we analyse the effects of the intervention and the differences between contexts. 
The intervention did not lead to more people with controlled diabetes after two years. More 
striking than the lack of effect of the intervention were the differences in the trends over time 
between the three programs, comparable for both the intervention and control groups. The 
number of people having controlled diabetes increased among the participants in the Kin-
réseau program and decreased among the MoPoTsyo program participants. The large LTFU in 
FildCare makes it difficult to interpret findings from this program. In the improvement of 
diabetes control over time among all participants of the Kin-réseau program, the DSMS 
intervention might have had an adjuvant role; there was a marginally larger increase in people 
with controlled diabetes among the participants in the DSMS intervention group than in the 
control group. This effect was also seen in the reduction of diabetes foot lesions among 
participants in the intervention group in the Kin-réseau programme, as compared to the control 
group. Foot wounds were relatively frequent among Kin-réseau program participants and soon 
after the start of the intervention, foot care was improved across the board. The additional 
effect among participants in the DSMS intervention could point to text messages as an 
additional motivator on the side of the patients.  

Also for intermediary and secondary outcomes, such as diabetes knowledge, perceptions, self-
management behaviour, utilization of care and other health indicators, the intervention did not 
make any difference: if changes were observed over time, they were observed for both the 
intervention and control group. For instance, the pharmaceutical management within the Kin-
réseau and MoPoTsyo programs has been intensified, with more people receiving insulin and 
anti-hypertension treatment. The somewhat larger increase of intensified treatment among 
people in the intervention group suggests that the messages may have had a share in pushing 
this development. Also remarkable was the decrease in negative attitude towards diabetes in 
the Kin-réseau and FilDCare programs over time, for all participants. The recognition of the link 
between negative emotions and diabetes control renders this a meaningful observation. 

The main differences of the TEXT4DSM study with other mHealth studies showing an 
improvement in diabetes control were the (much longer) duration of our intervention, the 
variation of patient characteristics and the scope of the intervention. Other explanations relate 
to the design of the study and its implementation as explained in chapter 8.  

Discussion and conclusion 

In chapter 10 we discuss the lessons of the TEXT4DSM study and consequently for the 
reorientation of health systems in LIC to care for patients with chronic disease. The strategy to 
develop a multi-country translational research project was ambitious. The trade-off between an 
optimal design for overall comparison, requiring uniformity, and contextualization to optimize 
the effect in each country, was difficult. All partners had to build expertise in research, in the 
technological aspects of an mHealth intervention and in the appropriation of the behaviour 
theory guiding the messages. A pilot study with a smaller group of participants in each country 
and a broader formative research phase, including qualitative research, before initiating a full-
scope quantitative effectiveness study, might have been a more efficient use of our resources.   

The integration of a long-term health intervention requires organisational capacity. There is a 
substantial risk for LTFU due to death, migration and people having other priorities. This loss is 
also relevant for the organisation of health care and self-management programs for people with 
chronic life-long conditions in general. More involvement of users into the organisation of 
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health care services could be a way of better addressing their perceived needs, thereby 
increasing the chance of better utilisation of and engagement with these services.  

The TEXT4DSM study provides some caution against high expectations of mobile phone 
applications as a game changer to improve the organisation of care for chronic diseases in LIC. 
The range of applications of this technology is variable and so may be the underlying 
mechanisms through which these applications can be successful – or not. Managers 
contemplating to add mHealth interventions into a chronic care management programme, need 
to be well aware of the additional function of this mHealth intervention and to strive for an 
optimal integration of the intervention in the context. 

Self-management and care are two sides of the same coin. Both are needed and ideally reinforce 
each other. Interventions to improve chronic disease management should be directed to 
providers and to patients directly. Apart from the ‘hardware’ essentials such as medicines and 
diagnostics, there is a dire need to experiment with the improvement of the ‘software’ of care, 
meaning the way health care providers interact with patients with chronic conditions.  

While adequate self-management is intrinsically valuable, our studies illustrate that it is not 
self-evident for people in LIC to engage in self-management, nor is it self-evident to demonstrate 
the added contribution to health outcomes. The natural course of the disease and the quality of 
medical care are important confounders. Health care providers need to be honest towards 
patients about the benefits and the limitations of any medication or lifestyle advice, and about 
their own unknowns.  

The lessons about diabetes care and self-management have some relevance for dealing with 
other chronic diseases. Cardiovascular disease and diabetes share similar needs for life-style 
adjustments and parallels in their long-term progression. Many efficiency gains are possible. 
While disease-specific strategies can be useful to address particular needs, the need for a 
generically trained cadre at the primary care level that can provide care for the most common 
diseases, including the perspective of their chronic dimensions, is pivotal. 

The rise of chronic diseases has led to a refocused attention of three scientific domains: clinical 
research, behavioural science and health systems research. While each scientific domain has a 
wide area of research to deepen on its own, the more complex and interesting questions and 
solutions are found in the inter- or transdisciplinary collaboration: research to understand how 
biochemical/biomedical characteristics of disease interact with disease management, and how 
health systems can facilitate adequate behaviour of both providers and patients, supporting 
people in making informed decisions for self-management. 

  


