ISSN 1605-2021 CETIP- LT ST
Lok Proshason Samoeeky °
¢&7t: 89/No. 47
&T8 385/ June 2008

Role of ICTs in the Health Sector in Developing Countries
A Critical Review of Literature

Md. Jahid Hossain Panir’

Abstract: This paper explores the domain of literature on information systems
or electronic health {e-health) in the rural hedlthcare in developing countries.
The main aim of this paper is to contribute to the development informatics
community literature by bridging a knowledge gap. Based on secondary data,
the study analyses the key policy debates and presents previous research
finding. It shows that ICTs play a marginal role in access to health information
due to the health vulnerabilities and limited information resources of the poor.
This paper concludes that no ICTs will work in a resource-poor setting unless
livelihood-based approach is intervened.

1.0 Introduction

In this digital age, information and communication technologies (ICTs)
are considered to be the 'catalysts to development' (Mansell & When,
1998). Many studies demonstrate that information systems (IS) can make
significant contribution to the health sector particularly in the primary
health .care (PHC) in developing countries (Braa & Blobel, 2003).
However, such studies are insufficient due to the pilot syndrome of HICT
projects (Lucas, 2008). Danida (2005) argues that the poor and the health
professionals are the major targets of health-related millennium
development goals (MDGs). But most of the world's poor (about 75 per
cent) and significant numbers of health workers live in the rural areas
(Ojo, 2006) and often remain in the wrong side of the digital divide
(Kenny, 2006; Castells, 2001). Therefore, researchers advocate that
traditional approach of ICT intervention is not a solution because they do
not address the livelihoods of the poor and cannot bring them to the
access to ICTs. Thus, the result is the information gap in the health
communication (Godlee et al., 2004).

A number of studies on electronic health (e-health) shows that digital
ICTs in the health sector face tremendous constraints and do not produce
desired outcome (Madon et al., 2010). Development informatics
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researchers claim that one of the main reasons of such a setback is the
lack of understanding of 'information first' approach in electronic
development (e-development) initiatives (Heeks, 2002). They opine that
the understanding of the ability of the poor to access, to assess, and to
apply information and to act upon it, is important before mediating any
ICT initiative. This is because the poor are entangled with numerous
vulnerabilities in their livelihoods (Duncombe, 2007).

Under this backdrop, this paper critically reviews relevant literature on
the potential role of ICTs in the rural healthcare to understand the insights
into the realities of e-health implementation in a resource-poor setting.
The main aim of the study is to contribute to the development informatics
community literature by bridging a knowledge gap in ICT applications in
the health sector domain. '

As a research method of this study, a systematically structured search of
the literature has been applied to generate peer-reviewed academic
articles. For this purpose, several databases such as ProQuest, Informa
Healthcare, Palgrave, SpringerLink, and Sage journals online have been
utilized by using the combination of keywords such as 'health’,
information communication technology', 'developing countries',
'resource poor settings', and 'millennium development goals'.
Furthermore, the review is also supplemented by other e-journal search
engines including 'Medline' and 'Google Scholar'. After examining the
article abstracts, only relevant literature has been reviewed and
synthesised. This paper selected literature that touched upon the areas of
ICTs in the healthcare in developing countries and was sufficiently
critical in order to understand the conventional thinking as well as the
critique of it.

The remaining part of this paper is structured as follows: Section 2
conceptualizes the insights into data-information-knowledge continuum;
Section 3 highlights the issues and policy debates across ICTs in
achieving health MDGs; Section 4 analyzes main research findings on
electronic health (e-health) initiatives; and Section 5 concludes the study
with key suggestions.

2.0 Information, Communication, Knowledge and ICTs

The recent insights of information society theories reveal that there has
been a gradual shift of emphasis 'from a preoccupation with technology
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as a strategic resource to a growing interest in information and its
exploitation' (Bellamy, 2003:114). This 'information-centred' or
'information-intensive' concepts have been clarified by Heeks (2002)
with the explanation that the intrinsic role of ICTs is two folds: First,
when, as a process, ICTs perform 'handling of data electronically or
digitally', they either change data into information or move data from
sources to recipients. Second, when ICTs facilitate as 'sources of
outcome', they turn information into knowledge that helps either in
learning or decision-making or taking” action. Therefore, ICTs are
'processors' or 'communicators' to enhance communication processes for
transmitting information and exchange of knowledge.

One of the most influential conceptual approaches in the 'data-
information-knowledge continuum' is the work of Davenport & Prusak
(1998:3). They term 'information' as a 'message to inform people' which
is sent from a sender to a receiver in the form of documents or audible or
visible communications 'to change the way the recipient perceives
something' or 'to have an impact on his judgment and behaviour'. The
messages (information) including traditional mail, e-mail, Internet
transrmssmns are delivered through hard (e.g. wires, delivery vans,
satellite dishes, and post offices) and soft (e.g. handing over a piece of
paper) networks.

In ICT: 'information' is central - originating from data and moving
towards knowledge. Although 'data' provides no judgment or
interpretation, it is essential raw material for the creation of information
(Davenport & Prusak, 1998) which is important for effective data
management in any electronic development (e-development) initiatives
particularly in the health sector (Kuhn, 2004). Knowledge management
(KM) utilizes how these data can be transformed into another resource
(Alavi & Leidner, 2001; Nonaka, 1994). Thus, knowledge constructs a
shared understanding of how information can be applied to solving
problems and getting things done by utilizing intuition, judgment, and
wisdom (Bellamy, 2003).

Drawing on the work of Polanyi (1962, 1967), Nonaka (1994) explicated
two basic taxonomies of knowledge in organizations: tacit and explicit.
Tacit dimension of knowledge is an individual's mental maps, intuition,
beliefs, judgment, and viewpoints (cognitive elements) & know-how,
skills and personal experience (technical elements). Explicit knowledge
is formal, systematic knowledge that can be codified, written down, and



©o Role of ICTs in the Health Sector in Developing Countries ...
Md. Jahid Hossain Panir

passed on to others in documents (Daft, 2004; Blacker, 1995). The
implications for this knowledge management approach in ICT
applications are important as suggested by Hansen et al. (1999). He
argued that explicit knowledge is a people-to-documents approach, so
developing an electronic document system that codifies, stores,
disseminates, and allows reuse of knowledge as opposed to person-to-
person approach under tacit knowledge. These issues are crucial in
knowledge-sharing. ICTs, for example, such as videoconferencing or the
telephone, are proved effective af ‘enabling people to transfer tacit
knowledge.

The impacts of the role of ICTs in this data-information-knowledge
continuum are of great value in development informatics since ICT
embodies the 'message' (information), the 'cement' (communication) and
the 'vehicle' (technology). The discourse on issues of technological
rationality indicates that the medium is not the message (information) but
it strongly affects it (Castells, 1989). Message is more important than the
delivery vehicle. This implies the notion that more and new digital ICTs
will not necessarily improve the access to information (Bhatnagar, 2004).

\In practice, as argued by di Villarosa (1998), there is not enough literature
on 'demand-driven information' or 'people-oriented information' (Colle &
Rgman, 2005) in the review or assessment of ICT applications in
development projects. This bottom-up approach is vital for the real
success of these projects which are targeted for the rural poor who often
lack in access or assess information for their vulnerabilities. Their real
need, of information and the socio-political realities are often ignored
while initiating ICT interventions in resource-poor settings with the
overemphasis on technology determinism. As a result, there remains a
design-reality gap and consequently many health-related ICT projects
start to fail (Heeks, 2005a).

3.0 Icts, Health and Mdgs in Developing Countries:

ICT in the health sector is rooted in health informatics. Based on the
theories of various disciplines, informatics makes right information
available to the right people, within and without an organization, at the
right time and place and for the right price (Abdelhak et al., 1996).

So, the true focus of health informatics is on 'handling health information'
- ICTs are just tools to facilitate information management (Abbott,
2002:14). This involves two fundamental aspects: technology ar.
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information management. Technology aspect emphasizes on the best
technology for achieving the desired outcome while information
management places importance on key components of non-technical
issues, e.g. information - for whom, where and when (Whetton, 2005).
Consumer health informatics, a subset of health informatics under socio-
technical context (Altman, 2003), focuses on identifying consumer
information needs and developing systems and strategies to enable
consumers to access that information (HISA 2004).

As identified by researchers information & commumcatlon is one of the
basic pillars in any health system that can benefit from the use of ICTs
(Jamison, 2006). InfoDev (2006) identified three broad categories where
ICTs can be harnessed for improving health service: functioning of health
care systems e.g. patient records and hospital management, health care
delivery through direct use of ICTs and communication around health.
However, the reality is that ICT initiatives in electronic patient record
have often proved to be unsuccessful in many cases even in developed
countries (European Commission, 2006; Ballantine & Cunningham,
1999; Dodd & Fortune, 1995). In case of developing countries, these
ambit\ious applications have not been widely diffused because they are
not used by the majority of the world's poor who represent a significant
portion in development (Duncombe & Heeks, 2002). As a result, most
ICT projects cannot sustain due to the failure to achieve their intended
goals and ultimately become unsustainable (Davis & Nutley, 1997,
Hovenga et al., 1996).

Health is ¢onsidered to be the 'heart' of MDGs because it is central to the
global agenda of poverty reduction and crucial measure of human
development (WHO, 2005a; Dzenowagis, 2005). Out of eight MDGs,
three are directly related to health: Reducing child mortality (goal 4),
Improving maternal health (goal 5) and Combating HIV and AIDS,
malaria, and other diseases (goal 6). Each goal to be achieved by 2015 has
specific targets and indicators to measure the progress which are
summarised in Table 1 below:
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Table 1: Health-related MDGs & their Targets to be Achieved by 2015.

MDGs Targets Strategies/Indicators/Focuses
4. Reduce child 5. Reduce by two-thirds, by | e Immunisation
mortality 2015, the under-5

mortality rate

5. Improve maternal | 6. Reduce by three- e Delivery assistance by skilled
“health quarters, by 2015, the health personnel

maternal mortality atio ’

6. Combat HIV/AIDS, | 7. Have halted by 2015 and | e Reduction in HIV prevalence
malaria and other begun to reverse the among pregnant women
diseases spread of HIV/AIDS

e Increase of contraceptive use
8. Have halted by 2015 and rate
begun to reverse the
incidence of malaria and | e Spread of comprehensive
other major diseases . knowledge about HIV/AIDS

® Reduction in prevalence and
death rates associated with
malaria & tuberculosis.

Source: Adapted from UN ICT Task Force (2005); Bajpai et a/ (2005).
3

Development theories hold that development is a synchronised process
and encompasses all areas to affect. Thus, policy efforts and discussions
on all other MDGs show some connections with broader health
determinants that ultimately affect people's lives (WHO, 2005b; Hornik,
1988). Similarly, the fourth and fifth MDGs with the targets of reducing
child mortality and improving maternal health respectively can be viewed
together through the prism of ICTs that benefit increased health delivery
for both mothers and children (InfoDev, 2006). Greenberg (2005:34)
exemplified it by adding that: "every day that is not spent being ill or
taking care ot a child sick with a recurring disease such as malaria can be
used productively".

So, the achievements of health-related targets of other MDGs in the area
of poverty, education, empowerment of women, sanitation and
international partnerships can also contribute to improvements in the
health status of millions of people around the globe (World Bank, 2009;
Sein & Harindranath, 2004). Many development organisations such as
'OECD, DfID, and SIDA have explored that ICTs, when incorporated
effectively into development programmes in synergy with any other
policy initiatives or strategies, can be useful tools in achieving MDGs
(Danida, 2005; Marker et al., 2002).
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However, some IS researchers challenge e-development initiatives and
suggest a broader look in which ICTs can contribute to socio-economic
development (Heeks, 2010). They point out that MDG-inspired
prioritization of ICT applications for development sectors are not always
effective because ICT consumption projects in developing countries,
where technologies are applied with '’ mania, (e.g. e-health and e-
government) have experienced at least one-third total failures and one-
half partial failures (Heeks, 2005b).

When viewed from technological rationality apart from 'demand-driven
and information first' (micro-level & bottom-up) approach, new ICTs,
with their attractions, persuade many researchers, professionals, donors,
and policy makers to exploit these technologies in potential of e-health
projects implementation. It embarks on how ICTs can be utilised to
achieve these health-related goals resulting in piloting with donor support
with a 'grand opening ceremony' (Duncombe, 2009a), then short-term
win for political gain (Lucas, 2008). However, this supply-driven
technological rationality approach often takes a broader area of ICT
applications that represent 'the low ranging fruit from pilots' (Bhatnagar,
2004:23; Raghupathi, 1997). Bajpai et al. (2005) posits several areas
inclL‘rding training for health workers, information-sharing on diseases,
reproductive health & AIDS prevention both with rural care-givers and
local people through locally appropriate content in local languages.

Other researchers identified new interventions that include knowledge-
sharing between various stakeholders, information systems development
for the management of patient record, and education and awareness-
creation of the public towards causes, knowledge transfer, and prevention
of different illness (Sugg., 2006; Al-Shorbaji, 2005; Chen, 2001;
Gustafson ef al., 1999; Hearthfield & Louw, 1999). However, these issues
are open to debate surrounding the ICT field with a variety of
terminology differences (Info Dev, 2006). For example, a recent literature
review (Oh et al., 2005) identified 51 distinct definitions of e-health with
no possible resolution (Lucas, 2008).

These broad focus areas of ICT applications in achieving health MDGs
are mostly suggested from the perspective of developed countries where
both demand-side and supply-side of information are of prime
importance. However, 'information and knowledge society' being a key
consideration in development settings (Webster, 1995) implies that access
to information shou'd be the base and best represented by demand-driven
ICT use. Knowledge, as the core of development agenda that
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fundamentally contributes to interconnect all information-related digital
divides (Abidi, 2001), can be another 'strategic resource' to be exploited
in a resource-poor setting.

4.0 Previous Findings on e-Health

Focusing on information-centred ICT applications in developing
countries is relatively a new area in the field of health informatics. Strong
evidence-based literature drawn on impact assessments or outcome
measurements is.even lacking in overdll ICT applications in the health
sector. Published evidence currently available in this field tends to be at
pilet or the proof-of-concept stage (Batchelor & Norrish, 2005). In many
instances, the claims are not independent analyses, rather based on pooled
experience, consensus statements, and policies (Lucas, 2008). However,
most of the studies adopted the 'technology rationality' focus which was
not the aim of this research.

Therefore, this study focused on the findings on IS applications in the
health sector in developing countries and attempted to identify the
knowledge gap. It first looked at the overall role of ICTs in development
and then moved towards the healthcare domain.

4%1 18 in Developing Countries

The importance of the concepts of 'information', 'information first' to be
at the starting point of development ICTs has been propelled by many IS
researchers (Heeks, 2002). Duncombe's (2007) and Heeks & Duncombe's
(1999) contribution towards the 'information-centred ICT' concept is a
key example. The theory of ICT4D propounded by Duncombe (2007) is
one of the most relevant prior works. The main findings reveal that ICT
applications may only bring marginal direct benefits for poverty
reduction and the potential for ICT applications depends on both financial
capital plus access to cultural, political and educational resources. Finally,
the study suggested with evidence that access to social assets and
building trust and confidence through locally contextualized social
networks built through community-based initiatives is more important
than seeking access to new information from digital ICTs.

With regard to 'access to information' in a resource-poor community,
'Information flows via prevailing networks of communication' is a
predominating theme in the recent IS literature. This 'information-
intensive infrastructure' (e.g. radio network) is a pre-requisite for
information diffusion (Flamm, 1987; Hanna, 1994:x1) due to the scarcity
of network infrastructure in most developing countries (Moyi, 2003). It is
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evidenced by many researchers that information handling technologies
with their very function of 'handling information', have the advantage to
supplement pre-existing technologies by improving information-
communication a priori to new ICT innovations (e.g. the Internet)
(Duncombe, 2007; -Pigato, 2001; Heeks & Duncombe, 1999;
Narasimhan, 1983).

It is also justified that combining both old (e.g. user-friendly radio) and
new technologies depending on contextual reality has demonstrable
benefits (Kenny, 2002). Multiple ICT routes (e.g. Internet, radio, SMS,
PDAs and print materials) are beneficiary for e-learning to link to the
latest research and information (ITU, 2005). According to technology
acceptance theories, in many developing communities the cell phone, not
the PC is a pre-occupied medium of information and knowledge-sharing
(Harvey & Sturges, 2010; Duncombe, 2009b). However, as pointed out
by Heeks (2002), mismatch of 'e-development' versus 'i-development'
approach without considering the contextual realities of ICTs in
development cause failure.

4.2 ICTs in Healthcare in Developing Countries

Altho“ugh there is a scarce of literature on 'access to information', a
broader view of ICTs in the health sector in developing countries, finds
sufficient studies. InfoDev (2006) conducted a comprehensive study by
focusing on current status, challenges of e-health. Lucas's (2008) and
Chandrasekhar & Ghosh's study (2001) emphasized on the potential role
of ICTs in the management of health communication. Another study by
Omona &'lkaja-Odongo (2006) embarked on the role of ICTs in health
information access and dissemination in Uganda and analysed how
information is obtainable through libraries. Moahi (2009) outlined the
overall ICT activities in Botswana to improve the provision and
management of information in the rural healthcare.

The health information systems programme (HISP), a broader network of
action research initiatives being undertaken in various public healthcare
organizations in developing countries for improving primary health care
(PHC) delivery through the use of district health information systems
(DHIS) software also enumerates a number of health ICT (HICT) studies
(Braa & Hedberg, 2002).

However, most of the HICT studies emphasized on health policy-making
e.g. planning, resource allocation, implementation & monitoring of
patient health status (WHO, 1994). For example, Chanda & Shaw's
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(2010) contribution on the development of telehealth in Zambia; Lungo
& Igira's (2008) study on implementing health information systems in
Zanzibar focusing on political commitment; Kimaro's (2006) work on
human resource capacity building in the health information system in
Tanzania; Oak's (2007) investigation on implementing challenges on
health informatics in developing countries; Kimaro & Nhampossa's
(2007) analysis on the challenges of sustainability of health information
systems in developing countries, M'Jamtu-Sie's (2003) emphasis on the
contribution to the use of library for dissemination of health information
in Sierra Leone; Sahay & Walsham's (2006) and Raghupathi's (1997)
analysis on the challenges of sustainability of health information systems
in developing countries; and the research by Martinez et al. (2005) on
telemedicine in rural community are key studies on this area. Table 2
presents a summary of more research focuses/findings on HICTs in
developing countries: '

Table 2: Research Focuses/Findings on HICTs in Developing Countries.

Authors Focuses/Findings

Madon et al. (2010) Decentralisation and democratic accountability of health
X IS in developing countries;

Colle & Roman (2005) | Demand-driven community tele-centres;

_ ' Braa et al. (2004) Sustainable HIS across developing countries.

An interesting and common finding is that the management of
information mostly through developing information systems (e.g.
automation of patient records) in low-income countries is quite dismal for
several reasons including data complexity (Atkinson et al, 2001), static
nature of database (Lorenzi & Riley, 2003), lack of supports and
motivation from participants (Madon et al., 2007), lack of technical staff
or 'people-ware' (Ball et al., 2004).

Heeks et al. (1999) identified three types of gaps existing in health care
information systems (HCIS) domain. These are: (a) mismatch between
design rationality and behavioural realities; (b) situational
incompatibility, e.g. private sector application copied for public sector;
and (c) contextual inconsistency, e.g. application in one country but
developed in a different country. Ahmed (2002) argued that these
initiatives are at least the building blocks of computer-based information
systems by replacing a manual record-keeping system.
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5.0 Conclusion

Throughout the literature review, the generic role of ICTs for data
processing and for access to information & knowledge-sharing has been
analysed to gather the elaboration of their critical success factors. The
anatomy of information-handling technology reveals that in search of the
root of any ICT interventions in development, the focus on the contextual
realities with a bottom-up approach is essential because these projects are
targeted for the poor who are often crippled ‘with vulnerabilities (Khaleda,
2001; Seabrook, 2001; DfID, 1999). The livelihood approach to grasp the
role of ICTs (McNamara, 2003) may offer a way of thinking towards the
poor entangled with vulnerabilities (Carney, 1999; Philips, 1990). Before
harnessing the potential of ICTs, social structures and processes of their
surrounding environment where they live and interact need to be
considered as they affect the lives of the poor (CPRC, 2008; Osman,
1999; Chambers & Conway, 1992).

The critical analysis suggests that the access to information is
meaningless and there cannot be any contribution of information for
development until 'information chain' is fully exploited. Its four resources
i.e. data resource (availability of relevant data); economic resource
(money, skills, and the knowledge) to access data; social resource
(motivation & confidence) to access, assess and apply data; and action
resource (money, skills and technology) to take action and decision are
crucial for the real access to health information (Heeks, 2005a).

Previous studies also suggest that the content-based informal information
is of great importance for strategizing ICT applications in the rural
healthcare because 'the poor hold informal information as indigenous
knowledge' (Duncombe, 2007) and such a knowledge is "a fluid mix of
framed experience, values, contextual information, and expert insight that
provides a framework for evaluating and incorporating new experiences
and information" (Davenport & Prusak, 1998:5).

As argued by Walsham (1993) 'new concepts will take time to root'. So,
for implementing e-health as a digital strategy to non-digital people, an
integrated, pragmatic and visionary approach is more important than
plucking any low-ranging fruits. Ultimately, no approach will work until
there is any spontaneity among the ultimate beneficiaries.
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