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Background: The QUALMAT project has successfully implemented an electronic clinical deci-

sion support system (eCDSS) for antenatal and intrapartum care in two sub-Saharan African

countries. The system was introduced to facilitate adherence to clinical practice guidelines

and  to support decision making during client encounter to bridge the know-do gap of health

workers.

Abbreviations: ANC, antenatal care; eCDSS, electronic clinical decision support system; FITT, fit between individual user, task and
technology; IT, information technology; MCH, maternal and child health; PHC, primary health care; QUALMAT, quality of maternal care;
WHO,  World Health Organization; XML, extensible markup language.
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Objectives: This study aimed to describe health workers’ acceptance and use of the eCDSS

for  maternal care in rural primary health care (PHC) facilities of Ghana and Tanzania and to

identify factors affecting successful adoption of such a system.

Methods: This longitudinal study was conducted in Lindi rural district in Tanzania and

Kassena-Nankana district in Ghana between October 2011 and December 2013 employing

mixed methods. The study population included healthcare workers who were involved in

the  provision of maternal care in six rural PHC facilities from one district in each country

where the eCDSS was implemented.

Results: All eCDSS users participated in the study with 61 and 56 participants at the midterm

and  final assessment, respectively. After several rounds of user training and support the

eCDSS has been successfully adopted and constantly used during patient care in antenatal

clinics and maternity wards. The eCDSS was used in 71% (2703/3798) and 59% (14,189/24,204)

of  all ANC clients in Tanzania and Ghana respectively, while it was also used in 83%

(1185/1427) and 67% (1435/2144) of all deliveries in Tanzania and in Ghana, respectively. Sev-

eral barriers reported to hinder eCDSS use were related to individual users, tasks, technology,

and  organization attributes.

Conclusion: Implementation of an eCDSS in resource-constrained PHC facilities in sub-

Saharan Africa was successful and the health workers accepted and continuously used

the  system for maternal care. Facilitators for eCDSS use included sufficient training and

regular support whereas the challenges to sustained use were unreliable power supply and

perceived high workload. However our study also shows that most of the perceived chal-

lenges did not substantially hinder adoption and utilization of the eCDSS during patient

care.
©  2015 Elsevier Ireland Ltd. All rights reserved.

1.  Introduction

Sub-Saharan Africa is among the regions affected by high
rates of maternal mortality and most of these deaths are
due to preventable causes [1]. In 2013, Sub-Saharan Africa
contributed to 62% of all 292,000 maternal deaths worldwide
[2]. As a contribution towards achieving the United Nations
Millennium Development Goal (MDG) number 5, the Qual-
ity of Maternal and Prenatal Care: Bridging the Know-Do
Gap (QUALMAT) project designed an intervention consisting
of the introduction of an electronic clinical decision sup-
port system (eCDSS) for antenatal and perinatal care along
with performance-based incentive (PBI) schemes. The inter-
ventions were introduced in rural resource-constrained PHC
facilities in Burkina Faso, Ghana, and Tanzania and aimed to
bridge the know-do gap of health workers involved in antena-
tal and perinatal care by providing knowledge and motivation
for better health care. The introduction of the eCDSS technol-
ogy was perceived to be the most challenging component of
the intervention [3,4].

Successful application of health information technologies
(IT) has been a challenging undertaking worldwide [5–7]. It
is expected that rural and resource-limited settings in low
income countries have an even harder time to benefit from
these technologies due to various socio-organizational and
technical factors affecting implementation and adoption of
the technologies.

Some of the conceivable barriers potentially hinder-
ing eCDSS adoption include lack of adequate and reliable
infrastructure such as electricity supply, absence of IT infras-
tructures, rough and demanding environmental conditions
(temperature, humidity, and dust) [8–10], and inadequate

security mechanisms [11,12]. Additionally, lack of local IT sup-
port [9], poor roads, and long distances between the facilities
and districts affect timely and adequate user support lead-
ing to ineffective implementation of any eCDSS. There is a
possible increase in workload due to few skilled staff mem-
bers [13] and lack of computer skills among care providers
[3,4,8,9]. Moreover, the complete replacement of all paperwork
by computers will have intermediate steps, where both com-
puters/eCDSS and standard paperwork might be used. This
could increase workload and time [8,14] and thus the users
might resist, underuse or completely stop using the system.

The QUALMAT project introduced an eCDSS supporting
maternal and perinatal care in rural PHC facilities taking into
consideration these experiences and putting in place strate-
gies to address these challenges. We therefore investigated the
adoption of the system in the QUALMAT study environment.

2.  Material  and  methods

2.1.  Study  design

This is a sub-study within the QUALMAT project. It is a lon-
gitudinal study employing mixed methods conducted from
October 2011 to December 2013 in the two  resource-limited
African countries, Ghana (Kassena-Nankana district) and Tan-
zania (Lindi rural district). In each of the two  countries six
rural PHC facilities from each study district were chosen as
QUALMAT intervention study sites.

Our study population comprised all health workers who
were providing maternal and child health (MCH) care at the
study sites. Their professional training varied and ranged from
no formal training to four years. District supervisors were also
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