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a b s t r a c t 

Objective: The main objective of this study was to assess Information and Communication Technology 

(ICT) usage in post-conflict maternal healthcare. This adds to the knowledge base as well as boosts the 

need to prioritize, empower and create awareness among ICT benefactors. 

Methods: A descriptive survey design was applied to quantify and explain the findings that were obtained 

from Gulu Referral hospital. A set of structured questionnaires were distributed to the participants during 

the phase of data collection. Regression analysis was performed to assess the relational impact of the 

identified factors on the use of ICT with the help of Statistical Package for Social Sciences. 

Results: Although regression has shown usefulness, ease of use, trust and awareness as the key factors 

that promote ICT usage in the services of maternal healthcare, a number of deterrents were identified. 

The deterrents include: limitation of strong ICT infrastructure, skills and knowledge. 

Conclusion: We recommend management and Government improve ICT infrastructure and offer user 

training to impart knowledge and skills that are needed for handling sensitive or private health data. 

Adequate funding is also needed to strengthen ICT infrastructure. Due to the complex or dynamic nature 

of the society and advance in ICT more promoting and deterring factors should be explored in future. 

© 2019 Fellowship of Postgraduate Medicine. Published by Elsevier Ltd. All rights reserved. 
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ntroduction 

Information and Communication Technology (ICT) is a tool

hrough which information can be accessed as text, voice and

mages or videos using diverse types of media such as internet;

ireless links and satellite [1] . ICT is one of the key drivers of

ustainable Development Goals (SDGs) that has been envisioned

o allow exchange of information across all the sectors of growth

orldwide [2,1] . ICT has also eased communication and improved

ervice delivery in both public and private sectors [3] . For example,

obile technology that has infiltrated the entire global sphere is

fficient and flexible for both citizens and Governments [4] . Mobile

ystems are able to provide consultation services and controls to

he public through automated alerts and reminders in a number

f countries such as Uganda [5] . 

Uganda in specific ought to adhere to the use of ICT in diverse

ectors such as maternal healthcare to enhance growth and service

elivery [6] . Maternal healthcare is a type of care given to mothers

uring pregnancy and after delivery [7] . Although there is global
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ecline in the maternal death rate by 44%, the rate is still alarming

n some isolated or post-conflict based regions [8] . Some of the

auses of the high death rate may include: breakdown of health

ervices, hygiene and sanitation; unsafe abortions and lack of ac-

ess to clean water and food [9] . Whereas ICT has been viewed

s a measure to strengthen health information and create aware-

ess among citizens, developing countries still lag behind due to

he challenges of transfer and diffusion [10] . The adoption of an

nnovation such as ICT in a local setting relates with the techno-

ogical and institutional trends in terms of providing the finest res-

lution both in time and space [11] . eHealth and mHealth are the

wo main ICT brands that are viewed as alternative solutions for

ffective communication in the health sector. 

The term “eHealth” refers to the means by which health in-

ormation is conveyed or saved electronically with the help of

 technology or computer [12] . mHealth is a fast growing brand

f ICT that uses portable devices such as cell phones to convey

r save health information [13] . Although mHealth and eHealth

ave improved communication dynamics in general, limited is still

nown of their usage in fragile or post-conflict regions such as

orthern Uganda. The use of ICT in health sector requires some

onsiderable effort from any Government since the wellbeing of

ll citizens is a critical factor for the growth of a country. Although
ts reserved. 
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the Government of Uganda in particular supports ICT usage in all

sectors of growth, its level of entrance at a micro level such as

post-conflict based settings is not fully known [13] . This is coupled

with the limited number of studies that have been carried out

to assess ICT usage in such kind of setting despite the increasing

international pressure to improve health services through quality

and timely access to information [12,13] . In Uganda, most of the

health information systems are used for the management and

surveillance of diseases [14] . The known information systems

consist of: Management Information System (MIS); Integrated

Diseases Surveillance and Response System (IDSR); Vital Regis-

tration Management Information System (VSR-MIS) and Health

Management Information System (HMIS). MHealth in specific has

rapidly grown in many developing countries such as Uganda;

Bangladesh; South Sudan and Ghana. 

A mobile based Logistics Information Management System

(LMIS) was launched in the Republic of South Sudan to track vac-

cine stock level [15] . The LMIS was able to improve efficiency

and response time in the management of healthcare services in

the Republic of South Sudan. In Bangladesh, a mobile system was

launched to collect health information from the pregnant moth-

ers from urban and rural areas to track their risk levels [16] . The

system enhanced efficiency in the use of the limited resources as

well as reduction costs. In Ghana, Mobile Technology for Commu-

nity Health (MOTECH) is able to bridge gaps by delivering informa-

tion to nurses in remote areas. 

In Uganda, related systems such as MobileVRS and mTRAC have

been used to boost health services in households [17] . MHealth is

used to report disease out-break and medication stock-outs, and

mTRAC helps in monitoring medicine supply. However, this doesn’t

give a clear insight of ICT application in maternal healthcare es-

pecially in fragile or post-conflict regions to explore challenges or

opportunities that may arise in the sector [12] . Yet ICT usage in

maternal health care in the less privileged settings is already a

worldwide issue [18] . Therefore, this study sought to assess ICT

usage in post-conflict maternal healthcare. The existing ICT and

factors that promote or deter use of ICT in maternal healthcare

were determined. The study adds to the existing knowledge in the

area of maternal healthcare services. It informs policies, Govern-

ment and agencies to set priorities as well as lay strategies to use

ICT in fragile or post-conflict regions. The mothers and health staff

will be empowered to support ICT usage in maternal healthcare

and hence reduction of death rate. 

ICT models 

The three ICT theoretical models that have underpinned this

study consist of: Technology Acceptance Model (TAM); Unified the-

ory of Acceptance and Use of Technology (UTAUT) and Health

Metrics Network (HMN). UTAUT as an extension of TAM has un-

derpinned this study with the aim of maintaining consistency [19] .

The key facets of the two models include: ease of use; usefulness;

intention to use; social and facilitating conditions to support de-

cision making process by the managers [20] . Perceived ease of use

(PEOU) is the use of little effort to operate a technology by individ-

uals or organization [21] . Such kind of technology is liable to have

high rate of acceptance by the users [22] . Perceived usefulness

(PU) is a means that inspires an organization to use a technology

[23] . Social influence is the opinion by the users that a technology

should be used. An inventive interaction creates a positive pres-

sure to use a technology by the users [24] . Facilitating condition

is a belief that the existence of ICT set-up supports or motivates

users to take up a technology [25] . Although TAM and UTAUT have

suggested PEOU, PU, social influence and facilitating conditions as

ICT usage (intention to use) factors, others have not been explored.

UTAUT has not hinted on what constitutes social influence and fa-
ilitating conditions. Yet, a technology cannot be taken up exhaus-

ively if all the needs of users are not fully understood [26] . 

HMN model has hinted on factors that impact the use of ICT

n a health facility as reported by the World Health Organization

27] . The main independent variables of HMN include: leadership;

raining; funding and legal issues. HMN hints that the perception

r attitude of a leadership in an organization may influence ICT us-

ge in a positive or negative way because of their power to make

ecisions [28,29] . Training is a fundamental factor for confidence

uilding to handle sensitive and private data [30] . The availability

f funding strengthens the process of attaining project goals and

his may involve training and recruitment of experts. The cost of

CT infrastructure is often high in terms of its setup and upkeep

o support delivery of services and hence affecting its usage [31] .

 strong legal system strengthens transparency and policies to use

CT in a setting [32] . The HMN model has not given an in-depth

nalysis of some individual and institutional factors that may im-

act ICT usage in a health facility. 

However, the three models have not hinted on the adoption

oncepts of “transfer and diffusion” and “socially embeddedness”

f an innovations such as ICT where contextual issues are prevalent

33] . Yet the adoption and use of an innovation in a local context

s widely anchored on underlying factors that underpin the two

oncepts. This study therefore explored both consumer and insti-

utional factors in post conflict and health based context. 

CT usage factors 

The study explored more of the ICT factors such as skills,

nowledge, access, support, awareness, trust and electricity to en-

ure consistency and completeness in the findings. 

kills 

A person who has ICT skills or talents is capable of using a sys-

em with comfort or ease [34] . Although getting skills is a costly

esource, it brings out an in-depth efficacy of a system to the user

35] . ICT skills can be got by the users through education or train-

ng [30] . 

nowledge 

Knowledge about the benefits of a system creates a positive

indset for the users [36] . A well-informed person in ICT has the

ssurance to operate an information system in efficient manner

37] . A knowledgeable person can use information that she or he

as got from the cyber space or Internet to understand or solve

ealth problem. The knowledge of ICT that can be got through ed-

cation or training makes one aware of legal or privacy issues in

erms of information access [38] . Institutions or individuals need to

hare inventive knowledge through meetings or interaction to pro-

ote the use of ICT. This relies on how flexible a leadership can

reate enabling environment that can help to prioritize inventions.

ccess 

This is a process by which electronic information can be availed

o the users through a well-defined ICT method that may consist

f: radios; television; Internet and wireless network [39,40] . In-

ernet in specific is a gateway or channel that has been widely

sed to access health information by the individuals and institu-

ions [41] . 

upport 

ICT in health needs strong infrastructure to improve delivery of

ervices within or outside the facility. This calls for support of Gov-

rnment and donors towards the budget boost ICT infrastructure

nd social needs such as training and awareness [42] . 



J. Abandu, F.N. Kivunike and P. Okot et al. / Health Policy and Technology 8 (2019) 151–156 153 

Table 1 

Summary of ICT usage factors. 

Factors Source 

Skills [34,35,30] 

Knowledge [39,37,38] 

Access [40,39] 

Support [42] 

Awareness [43] 

Trust [44] 

Funding [31] 

Ease of use [21,22] 

Usefulness [23] 

Internet [41] 

Electricity [46] 
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Table 2 

Summary of reliability of scale measures. 

Construct Cronbach’s alpha Number of items 

Skills 0.436 4 

Knowledge 0.314 4 

Perceived usefulness 0.752 5 

Perceived ease of use 0.363 3 

Trust 0.758 4 

Awareness 0.773 4 

Funding 0.950 3 

Attitude 0.782 4 

Internet 0.813 4 

Electricity 0.828 3 

Access 0.871 3 

Support 0.821 3 
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wareness 

Awareness about a system is a source of confidence or self-

ssurance for the users. The confidence or self-assurance of the

sers is a driving force that increases the usability of a system [43] .

rust 

Trust defines the degree by which a system can satisfy the

eeds of its users and hence misuse and uncertainty of informa-

ion [44] . This can be noted in loss of privacy or data exposure for

n individual or institution [32] . 

lectricity 

Electricity is a core component of ICT that needs constant sup-

ly to deliver regular information services for the growth of a

ountry. The access to constant energy or electricity is still a huge

hallenge in developing countries such as Uganda [45] . This may

ave a negative influence on the use of ICT in an institution or a

etting. 

Table 1 shows the summary of ICT Factors as determined from

elated studies. 

ethods 

A descriptive survey design was applied to quantify and explain

he findings that were obtained from Gulu Referral hospital. Gulu

eferral hospital is one of the thirteen [13] public hospitals with

 centralized position to serve a huge number of patients in

orthern part of Uganda. A total of 37 participants consisting

f 15 health staff and 22 visiting mothers were involved in the

urvey. A purposive sampling technique was used for the relative

epiction of the respondents whose feedbacks were got through

 set of structured questionnaires and checklist. A questionnaire

revents biasness and gives privacy to the respondents to provide

nformation on what they believe is correct. A checklist was used

o determine the basic ICT modules that were available or missing

n the healthcare facility to gauge the level of infrastructure at

and. The structured questionnaire was tested and reviewed for

onsistency with the help of Cronbach’s alpha and factor analysis

o remove any misfits. To avoid ethical concerns that might disrupt

he confidence and trust of the respondents, their permission was

rst sought by giving them introduction letters containing the

im of the study. Two field assistants were trained to prevent

iasness, inaccuracy and delay during the phase of data collection.

he collected data was assembled and analyzed with the help of

tatistical Package for Social Sciences (SPSS). The findings were

hen be discussed in line with the related literature to make the

nal conclusion. 
esults 

uestionnaire reliability 

The reliability and misfits of the questionnaire were sought

hrough the determination of Cronbach’s Alpha values of the con-

tructs (see Table 2 ). 

The Cronbach’s Alpha values for most of the constructs are

bove 0.70 and hence a measure of reliability for the designed

uestionnaire [10] . 

Table 3 shows the second test in terms of principal component

nalysis and variance on perceived ICT factors. The first section of

he Table reveals initial eigenvalues that comprises initial solution,

xtracted components and rotated components. The cumulative %

olumn consists of percentage of variance as accounted for by the

umber of components where the first four components form an

xtracted solution with eigenvalues greater than 1. The second sec-

ion explains variation by 69% and hence reduces the complexity of

he data set with a 31% loss of information. 

uestionnaire validity 

The relationship between the constructs was studied using

arimax Rotation factor analysis ( Table 4 ). The findings show

hat majority of the constructs loaded higher than 0.5 except

wareness and support and hence validity of the questionnaire

as confirmed. There is only one cross loading for trust and hence

iscriminant validity is dominant. The factor loading for each ICT

actor is indicated in Table 4 . 

Component1: behavioral factors; Component2: technological 

actors; Component3: cyber and privacy factors and Component4:

rganizational factors 

emographics 

Table 5 shows the demographic profile of the respondents

ho are predominantly young in the age bracket of 20–29. The

ajority of female respondents who constitute a huge percentage

f the sampled population are the mothers. This is a reflection

hat mothers dominate attendance in maternal healthcare services

n the region and Uganda as a whole. 

CT usage in Gulu Referral maternal healthcare services 

Table 6 shows the components of ICT that are available or miss-

ng in healthcare for Gulu Referral hospital. 

In Table 6 , mobile short messaging; call services; ultra sound

nd TV are the only components of ICT that are used in maternal

ealthcare services of Gulu Referral hospital. The maternal health-

are lacks full access to ICT infrastructure to link up all the units. 
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Table 3 

Principal component analysis and variance on ICT factors. 

Component Initial eigenvalues Extraction sums of squared loadings 

Total % of variance Cumulative % Total % of variance Cumulative % 

1 4.248 32.674 32.674 4.248 32.674 32.674 

2 2.051 15.780 48.454 2.051 15.780 48.454 

3 1.471 11.318 59.772 1.471 11.318 59.772 

4 1.230 9.458 69.230 1.230 9.458 69.230 

5 0.810 6.233 75.463 

6 0.694 5.335 80.797 

7 0.578 4.445 85.242 

8 0.492 3.781 89.023 

9 0.383 2.944 91.967 

10 0.340 2.618 94.585 

11 0.295 2.268 96.853 

12 0.272 2.092 98.946 

13 0.137 1.054 10 0.0 0 0 

Extraction method: principal component analysis. 

Table 4 

Component factor loading on ICT factors. 

Construct Component 

Factors 1 2 3 4 

Skills 0.542 

Knowledge 0.641 

Usefulness 0.800 

Ease of use 0.689 

Trust 0.523 .613 ∗

Awareness 0.405 

Funding 0.500 

Attitude 0.705 

Internet 0.588 

Electricity 0.525 

Access 0.500 

Support 0.412 

Extraction method: principal component analysis. 
∗ is a sign of cross loading for Trust under component 1 and 2. 

Table 5 

Demographic profile of survey respondents. 

Variable Category Frequency 

( N = 37) 

Percentage 

(%) 

Gender Male 3 8.0 

Female 34 92.0 

Total 37 100 

Age 10–19 4 10.8 

20–29 22 59.5 

30–39 6 16.0 

40–49 4 10.8 

≥50 1 2.9 

Profession Doctor 2 5.4 

Nurse 10 27.0 

Medical Laboratory Technician 1 2.7 

Counsellor 2 5.4 

Mother 22 59.5 

 

 

 

 

 

 

 

 

 

Table 6 

Checklist of ICTs. 

ICT components Availability 

Yes (Y) Non (N) 

Internet N 

Computers N 

e-HMIS N 

E-office services N 

Tele software N 

e-CMEs N 

e-libraries N 

e-consultations N 

Mobile SMS and call Centre Y 

e-Records management system N 

Sonography (Ultra sound) system Y 

Television (TV) system Y 

Fig. 1. Perceived ICT usage factors by health staff. 

Fig. 2. Perceived ICT usage factors by mothers. 
ICT usage factors in maternal healthcare services 

Figs. 1 and 2 show the responses of health staff and visiting

mothers on factors that affect the use of ICT in maternal healthcare

services. Fig. 1 consists of health staff perceptions on both behav-

ioral and institutional factors on ICT usage. The staff are the experi-

enced employees of the health facility and they can ably give their

ICT experiences as far as their work place is concerned. Fig. 2 cap-

tures only behavioral perceptions of mothers on ICT usage as they

are visitors who have limited experience on interventions of health

facility. This assessment was done to plan for future engagement
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ith the mothers through ICT platform while ensuring that their

eeds are adequately met ahead of time. 

In Figs. 1 and 2 , the responses from both health staff and moth-

rs show that usefulness, ease of use, trust, awareness and attitude

re the factors that promote ICT usage in maternal healthcare. They

greed that using ICT is convenient and time saving. Although ma-

ority of the respondents were aware of ICT benefits, mothers were

imited by the skills and knowledge to use internet and social me-

ia. 

However, the health staff agreed that a number of institutional

actors have deterred ICT usage in maternal health care (see Fig. 1 ).

he factors consist of: inadequate funding and support; unreliable

nternet and electricity; lack of access to training and comput-

rs. Regression was done to identify critical factors that promote

nd deter ICT usage in maternal health care. The findings show

kills ( P = .036), knowledge ( P = .0 0 0), trust ( P = .024), aware-

ess ( P = .030), electricity ( P = .037), funding ( P = .016) and access

 P = .024) as the key factors that impact on ICT usage. 

iscussion 

The findings show usefulness, ease of use, trust, awareness and

ttitude as behavioral factors that promote ICT usage in maternal

ealthcare. Most of the respondents (health staff and mothers) ap-

lauded ICT usage in maternal services probably due to the ex-

eriences they have in using mobile devices such as cell phones

13,43] . This is evidenced by the approval of ICT benefits in terms

f convenience and time saving by both health staff and mothers.

owever, the mothers believed that they were constrained by the

equired skills and knowledge to explore Internet and social media

ervices. The mothers might lack exposure to ICT training before

nd after marriage as most of them could have been born dur-

ng the twenty years of Lord’s Resistance Army (LRA) conflict in

orthern Uganda. The prolonged LRA conflict had negative effects

n the girl child in terms of rapes or early pregnancies that de-

ied them access to formal education and skills [47] . Yet a secure

andling of sensitive and private health data in cyber space needs

ome specialized skills and knowledge [48,38] . The technical han-

ling of such sensitive and private data can be achieved through

dequate training on legal issues [32] . 

However, in the findings, the factors that deter ICT usage in

aternal health care were found to be more institutional than in-

ividual. The institutional factors include: electricity; funding and

ccess to training and computers. Electricity is an engine that

eeps all ICT services and components such as hardware and

oftware in an active or running mode [49] . The use of electricity

o power ICT components with the aim of boosting decisions

hat are bound by space and time has become a legislative issue

n many developed countries [50] . The trend is still limited in

eveloping countries such as Uganda where constant access to

lectricity is still a challenge [51] . This is an indication that when

lectricity is unreliable, the chance of using in a specific facility

CT also reduces. 

Funding is a core resource that helps to strengthen and update

CT infrastructure in any organization. But funding level is influ-

nced by the cost of ICT components that often appears high in

erms of its setup and upkeep to support delivery of services and

ence affecting its usage [31] . The chance to use ICT becomes low

f the funding level is inadequate to acquire high hardware and

oftware components that are expensive [42] . 

Access to infrastructure in terms of computers, software, wire-

ess network and training by the users is a very essential stage for

sing ICT as affirmed by the perception of the health staff in the

tudy. A strong ICT infrastructure provides a platform to enhance

kills, transfer and control data [51,40,52] . 
Overall, the missing ICTs (see Table 6 ) in the checklist shows

ffordability challenge that limits delivery of services in a flexi-

le manner. Yet most of the critical maternal interventions in such

ind of post-conflict region that is based on accuracy and time are

reatly supported by the availability of the missing ICTs. 

onclusion 

In the study checklist, mobile short messaging; call services; ul-

ra sound and TV were found to be the only components of ICT in

he maternal healthcare facility. The basic components of ICT such

s computers and internet were not available in the maternal units.

uick access to data that may be shared and used by the units for

andling emergencies is still a challenge. Although the study has

hown usefulness, ease of use, trust, awareness and attitude as the

ey individual factors that promote ICT usage in maternal services,

kills and knowledge still remain a challenge to the mothers. The

nstitutional factors that deter the use of ICT in maternal health

are consist of: unreliable electricity; inadequate funding and lack

f access to computers, Internet and user training. We recommend

hat management, Government and agencies need to improve elec-

ricity; offer user training and sensitization; subsidize the costs of

nternet and devices to boost ICT usage in maternal services. Fund-

ng needs to be prioritized in the budget to develop strong ICT in-

rastructure for maternal services in addition to adequate training

n legal issues to handle sensitive and private health data. Due to

he complexity of society and advance in ICT, more promoting and

eterring factors should be explored in future. 

uthor statements 

unding 

None. 

ompeting interest 

None declared. 

thical approval 

A waiver by the Gulu University Research Ethics Committee

GUREC). 

upplementary materials 

Supplementary material associated with this article can be

ound, in the online version, at doi: 10.1016/j.hlpt.2019.05.005 . 

eferences 

[1] Pandey N. Role of information and communication technology in agricul-

ture development: a study of Nabarangpur district. Sch Int J Bus Pol-
icy Gov 2017;4(4):24–35. ISSN 2394-3351 [Internet]Available from http://

thescholedge.org/index.php/sijbpg/article/view/398 . 

[2] Friedman EA , Gostin LO . The United Nations sustainable development
goals: achieving the vision of global health with justice. Pub Pol’y Rev.

2016;21(1):1–27 . 
[3] Shamsuddin A . The impact of management information systems adoption in

managerial decision making . Manag Inf Syst 2013;8(4):010–17 . 
[4] Kansakar P , Munir A , Shabani N . Technology in hospitality industry : prospects

and challenges. IEEE Consum Electron Mag 2018:1–6 . 
[5] Khatun F , Sima MRK . Impact of ICT on health services in Bangladesh : a

study on Hobiganj Adhunik Zila Sadar Hospital, 26; 2015. Falls Church, VA

22046-2012, U.S.A . 
[6] Albert B, Benon CB. Measuring the performance of the economic infras-

tructure and competitivenes cluster in Uganda. J Public Adm Policy Res
2016;8(1):1–11. [Internet]Available from http://academicjournals.org/journal/ 

JPAPR/article-abstract/20B9F5A57743 . 

https://doi.org/10.1016/j.hlpt.2019.05.005
http://thescholedge.org/index.php/sijbpg/article/view/398
http://refhub.elsevier.com/S2211-8837(18)30226-0/sbref0002
http://refhub.elsevier.com/S2211-8837(18)30226-0/sbref0002
http://refhub.elsevier.com/S2211-8837(18)30226-0/sbref0002
http://refhub.elsevier.com/S2211-8837(18)30226-0/sbref0003
http://refhub.elsevier.com/S2211-8837(18)30226-0/sbref0003
http://refhub.elsevier.com/S2211-8837(18)30226-0/sbref0004
http://refhub.elsevier.com/S2211-8837(18)30226-0/sbref0004
http://refhub.elsevier.com/S2211-8837(18)30226-0/sbref0004
http://refhub.elsevier.com/S2211-8837(18)30226-0/sbref0004
http://refhub.elsevier.com/S2211-8837(18)30226-0/sbref0005
http://refhub.elsevier.com/S2211-8837(18)30226-0/sbref0005
http://refhub.elsevier.com/S2211-8837(18)30226-0/sbref0005
http://academicjournals.org/journal/JPAPR/article-abstract/20B9F5A57743


156 J. Abandu, F.N. Kivunike and P. Okot et al. / Health Policy and Technology 8 (2019) 151–156 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

[  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

[7] Silali M , Owino D . Factors influencing accessibility of maternal & child health
information on reproductive health practices among rural women in Kenya.

Fam Med Med Sci Res 2016;05(01):1–7 . 
[8] WHO. Trends in maternal mortality: 1990 to 2015: estimates by WHO, UNICEF,

UNFPA, world bank group and the United Nations population division [Inter-
net], Geneva, Switzerland: World Health Organization; 2015. Available from:

http://whqlibdoc.who.int/publications/2010/9789241500265 _ eng.pdf . 
[9] Van Zyl O , Mukherjee KK , De Graaf L , Alexander P , Ewing J . The transfor-

mational use of information and communication technologies in Africa; 2012.

Washington DC 20433, USA. . 
[10] Fu X , Mohnen P , Ventresca M . The diffusion of innovation in the private sectors

in Low-income Countries (LICs): a systematic literature review; 2013. Report
No p. 2045–5119 . 

[11] Kerr K , Norris T , Stockdale R . Data quality information and decision making: a
healthcare case study. In: 18th Australas conf inf syst, 5; 2007. p. 1017–26 . 

[12] Ariani A , Koesoema AP , Soegijoko S . Innovative healthcare systems for devel-

oping countries. In: Innovative healthcare systems for the 21st century, under-
standing complex systems. Springer International Publishing; 2017. p. 1–57 . 

[13] Munyua S , Rotich G , Kimwele M . Factors affecting the adoption of Mhealth in
maternal health care in Nakuru Provincial General Hospital. Int J Sci Technol

Res 2015;4(11):1–14 . 
[14] Yagos WO, Tabo Olok G, Ovuga E. Use of information and communica-

tion technology and retention of health workers in rural post-war conflict

Northern Uganda: findings from a qualitative study. BMC Med Inform De-
cis Mak 2017;17(1):1–8. [Internet]Available from http://dx.doi.org/10.1186/

s12911- 016- 0403- 3 . 
[15] WHO. Optimize: immunization systems and technologies for tomorrow:

South Sudan report; 2013. [Internet]Available from http://www.who.int/
immunization/programmes _ systems/supply _ chain/optimize/south _ sudan _ 

optimize _ report.pdf . 

[16] Khatun F , Larsen M , Shrestha R , Mcbride B , Nguyen LT , Wiljer D , et al. De-
velopment of a maternal, newborn and child mHealth intervention in Thai

Nguyen Province, Vietnam : protocol for the mMom project. JMIR Res Protoc
2018;7(1):1–12 . 

[17] Cummins M , Huddleston B . Real time monitoring for the most vulnerable :
UNICEF ’ s experience in Uganda. Blackwell Publ Ltd 2013;44(2):1–12 . 

[18] Tamrat T , Kachnowski S . Special delivery : an analysis of mHealth in maternal

and newborn health programs and their outcomes around the world. Matern
Child Heal J 2011 . 

[19] Venkatesh V , Morris MG , Davis GB , Davis FD . User acceptance of information
technology: toward a unified view. MIS Q 2003;27(3):425–78 . 

[20] Venkatesh V , Thong JYL , Statistics B , Xu X . Unified theory of acceptance and
use of technology: a synthesis and the road ahead. JAIS 2016;17(5):328–76 . 

[21] Aleke B , Ojiako U , Wainwright DW . ICT adoption in developing coun-

tries: perspectives from small-scale agribusinesses. J Enterp Inf Manag
2011;24(1):68–84 . 

[22] Muriithi P , Horner D , Pemberton L . Factors contributing to adoption and use of
information and communication technologies within research collaborations in

Kenya. Inf Technol Dev 2016;22:84–100 . 
[23] Abd A, Zaidi F, Razak A, Abu A, Salihin W. The effects of perceived useful-

ness and perceived ease of use on continuance intention to use e-government.
Procedia economics and finance, 35. Elsevier B.V.; 2016. Available from http:

//dx.doi.org/10.1016/S2212-5671(16)0 0 079-4 . 

[24] Talukder M , Quazi A , Djatikusumo D . Impact of social influence on individuals’
adoption of social networks in smes. J Comput Sci 2013;9(12):1686–94 . 

[25] Kasse JP, Moya MB, Nansubuga AK. Facilitating condition for e-learning
adoption—case of Ugandan Universities. J Commun Comput 2015;12(5):244–

9. [Internet]Available from http://www.davidpublisher.org/index.php/Home/
Article/index?id=23231.html . 

[26] Abandu J , Kivunike FN . Factors affecting mobile immunization notification sys-

tem adoption in Uganda. Int J Electron Healthc 2018;10(3):176–89 . 
[27] World Health Organization (WHO). Health Metrics Network (HMN): framework

and standards for country health information systems; 2008. Geneva, Switzer-
land . 

[28] Waziri AY , Ali KN , Aliagha GU . The influence of transformational leadership
style on ICT adoption in the Nigerian construction industry. Can Cent Sci Educ

2015;11(18):1–12 . 

[29] Qureshi AA. Impact of leadership on meaningful use of ICT. Procedia Soc Be-
hav Sci 2013;93:1744–8. [Internet]Available from: http://dx.doi.org/10.1016/j.

sbspro.2013.10.109 . 
[30] Marcial DE, Fortrich MS, Rendal JB. ICT skills enhancement training in teacher

education: the case in Central Visayas, Pjilippines. Inf Technol Learn Tools
2014;39(1):230–9. [Internet]Available from https://journal.iitta.gov.ua/index.

php/itlt/article/view/964 . 
[31] Valbonesi P., Biagi F. Incentivising innovation and adoption of ICT : ICT in-
novation voucher programmes [Internet]. Edificio Expo. c/Inca Garcilaso, 3.

41092 Seville (Spain); 2016. Available from: http://publications.jrc.ec.europa.
eu/repository/bitstream/JRC104057/jrc104057.pdf . 

[32] Ruivo P, Santos V, Oliveira T. Data protection in services and support
roles – a qualitative research amongst ICT professionals. Procedia Tech-

nol 2014;16:710–17. [Internet]Available from http://linkinghub.elsevier.com/
retrieve/pii/S2212017314002473 . 

[33] Bui Q . A review of innovation diffusion theories and mechanisms. In: Digit

2015 Proc, 11; 2015 . 
[34] Ghavifekr S , Rosdy WAW . Teaching and learning with technology: effectiveness

of ICT integration in schools. Int J Res Educ Sci 2015;1(2):175–91 . 
[35] Ifejiofor AP , Nwankwo CA . The undercurrents of ICT skill acquisition in Nige-

ria : problems and prospects. Int J Res Bus Stud Manag 2015;2(8):1–7 . 
[36] Saleh AS , Burgess L . Factors impacting the adoption and use of ICT in the

Malaysian SME sector. In: 11th international business research conference.

World Business Institute; 2009. p. 1–24 . 
[37] Ndekwa AG , Victor PM . Challenges facing adoption of ICT in rural areas of Tan-

zania. Int J Econ Bus Manag Res 2018;2(01):343–59 . 
[38] Miraz MH, Habib M. ICT adoption in small and medium enterprises :

an empirical evidence of service sectors in Bangladesh. J Econ Bus
Manag 2016;4(8):482–5. [Internet]Available from http://www.joebm.com/

vol4/439-JB47.pdf . 

[39] Richardson JW , Nash JB , Flora KL . Unsystematic technology adoption in Cam-
bodia : students ’ perceptions of computer and internet use Jayson W. Richard-

son, John B. Nash and Kevin L. Flora. Int J Educ Dev Using Inf Commun Technol
2014;10(2):63–76 . 

[40] Chib A , Lwin MO , Ang J , Lin H , Santoso F . Midwives and mobiles: us-
ing ICTs to improve healthcare in Aceh Besar. Indonesia. Asian J Commun.

2008;18(4):348–64 . 

[41] Van Mierlo T , Richard J , Nguyen-thanh V , Montagni I , Parizot I , Renahy E ,
et al. Use of the internet as a health information resource among French young

adults : results from a Nationally Representative Survey. J Med Internet Res
2014;16(5):1–23 . 

[42] Alam SS, Mohammad Noor MK. ICT adoption in small and medium enter-
prises: an empirical evidence of service sectors in Malaysia. Int J Bus Manag

2009;4(2):112–25. [Internet]Available from: http://www.ccsenet.org/journal/

index.php/ijbm/article/view/528 . 
[43] Prasad CVVSN V, Lalitha P, Srikar PVN. Barriers to the use of Information and

Communication Technology (ICT) in secondary schools: teacher’s perspective.
J Manag Res 2015;7(2):190. [Internet]Available from http://www.macrothink.

org/journal/index.php/jmr/article/view/6935 . 
44] Ayo CK, Mbarika VW, Oni AA. The influence of trust and risk on intention

to use E-democracy in Nigeria. Mediterr J Soc Sci 2015;6(6):477–86. [Inter-

net]Available from http://www.mcser.org/journal/index.php/mjss/article/view/
8044 . 

[45] Kyobe M . Investigating the key factors influencing ICT adoption in South Africa.
J Syst Inf Technol 2011;13(3):255–67 . 

[46] Apulu I, Latham A, Moreton R. Issues of ICT adoption amongst SMEs in
Nigeria. Int J Manag Pract 2013;6(1):58. [Internet]Available from http://www.

inderscience.com/link.php?id=52317 . 
[47] Mukasa N . Development in practice war-child mothers in northern Uganda :

the civil war forgotten legacy legacy. Dev Pract 2017;27(3):354–67 . 

[48] Kupwade Patil H , Seshadri R . Big data security and privacy issues in health-
care. In: 2014 IEEE Int Congr Big Data; November 2014. p. 762–5. [Internet]

Available from . 
[49] Kapoor KK, Omar A, Sivarajah U. Enabling multichannel participation

through ICT adaptations for participatory budgeting. Int J Electron Gov
Res 2017;13(2):66–80. [Internet]Available from http://services.igi-global.com/

resolvedoi/resolve.aspx?doi=10.4018/IJEGR.2017040104 . 

[50] Weber DM, Kauffman RJ. What drives global ICT adoption ? Analysis and
research directions. Electron Commer Res Appl 2011;10(6):683–701. [Inter-

net]Available from http://dx.doi.org/10.1016/j.elerap.2011.01.001 . 
[51] Ejiaku SA . Technology adoption : issues and challenges in information technol-

ogy adoption in emerging economies. J Int Technol Inf Manag 2014;23(2):1–11 .
[52] Nyström T , Mustaquim MM . Sustainable information system design and the

role of sustainable HCI. In: Proceedings of the 18th international academic

MindTrek conference on media business, management, content & services -
AcademicMindTrek ’14; 2014. p. 66–73. [Internet]Available from . 

http://refhub.elsevier.com/S2211-8837(18)30226-0/sbref0007
http://refhub.elsevier.com/S2211-8837(18)30226-0/sbref0007
http://refhub.elsevier.com/S2211-8837(18)30226-0/sbref0007
http://whqlibdoc.who.int/publications/2010/9789241500265_eng.pdf
http://refhub.elsevier.com/S2211-8837(18)30226-0/sbref0009
http://refhub.elsevier.com/S2211-8837(18)30226-0/sbref0009
http://refhub.elsevier.com/S2211-8837(18)30226-0/sbref0009
http://refhub.elsevier.com/S2211-8837(18)30226-0/sbref0009
http://refhub.elsevier.com/S2211-8837(18)30226-0/sbref0009
http://refhub.elsevier.com/S2211-8837(18)30226-0/sbref0009
http://refhub.elsevier.com/S2211-8837(18)30226-0/sbref0010
http://refhub.elsevier.com/S2211-8837(18)30226-0/sbref0010
http://refhub.elsevier.com/S2211-8837(18)30226-0/sbref0010
http://refhub.elsevier.com/S2211-8837(18)30226-0/sbref0010
http://refhub.elsevier.com/S2211-8837(18)30226-0/sbref0011
http://refhub.elsevier.com/S2211-8837(18)30226-0/sbref0011
http://refhub.elsevier.com/S2211-8837(18)30226-0/sbref0011
http://refhub.elsevier.com/S2211-8837(18)30226-0/sbref0011
http://refhub.elsevier.com/S2211-8837(18)30226-0/sbref0012
http://refhub.elsevier.com/S2211-8837(18)30226-0/sbref0012
http://refhub.elsevier.com/S2211-8837(18)30226-0/sbref0012
http://refhub.elsevier.com/S2211-8837(18)30226-0/sbref0012
http://refhub.elsevier.com/S2211-8837(18)30226-0/sbref0013
http://refhub.elsevier.com/S2211-8837(18)30226-0/sbref0013
http://refhub.elsevier.com/S2211-8837(18)30226-0/sbref0013
http://refhub.elsevier.com/S2211-8837(18)30226-0/sbref0013
http://dx.doi.org/10.1186/s12911-016-0403-3
http://www.who.int/immunization/programmes_systems/supply_chain/optimize/south_sudan_optimize_report.pdf
http://refhub.elsevier.com/S2211-8837(18)30226-0/sbref0016
http://refhub.elsevier.com/S2211-8837(18)30226-0/sbref0016
http://refhub.elsevier.com/S2211-8837(18)30226-0/sbref0016
http://refhub.elsevier.com/S2211-8837(18)30226-0/sbref0016
http://refhub.elsevier.com/S2211-8837(18)30226-0/sbref0016
http://refhub.elsevier.com/S2211-8837(18)30226-0/sbref0016
http://refhub.elsevier.com/S2211-8837(18)30226-0/sbref0016
http://refhub.elsevier.com/S2211-8837(18)30226-0/sbref0016
http://refhub.elsevier.com/S2211-8837(18)30226-0/sbref0017
http://refhub.elsevier.com/S2211-8837(18)30226-0/sbref0017
http://refhub.elsevier.com/S2211-8837(18)30226-0/sbref0017
http://refhub.elsevier.com/S2211-8837(18)30226-0/sbref0018
http://refhub.elsevier.com/S2211-8837(18)30226-0/sbref0018
http://refhub.elsevier.com/S2211-8837(18)30226-0/sbref0018
http://refhub.elsevier.com/S2211-8837(18)30226-0/sbref0019
http://refhub.elsevier.com/S2211-8837(18)30226-0/sbref0019
http://refhub.elsevier.com/S2211-8837(18)30226-0/sbref0019
http://refhub.elsevier.com/S2211-8837(18)30226-0/sbref0019
http://refhub.elsevier.com/S2211-8837(18)30226-0/sbref0019
http://refhub.elsevier.com/S2211-8837(18)30226-0/sbref0020
http://refhub.elsevier.com/S2211-8837(18)30226-0/sbref0020
http://refhub.elsevier.com/S2211-8837(18)30226-0/sbref0020
http://refhub.elsevier.com/S2211-8837(18)30226-0/sbref0020
http://refhub.elsevier.com/S2211-8837(18)30226-0/sbref0020
http://refhub.elsevier.com/S2211-8837(18)30226-0/sbref0021
http://refhub.elsevier.com/S2211-8837(18)30226-0/sbref0021
http://refhub.elsevier.com/S2211-8837(18)30226-0/sbref0021
http://refhub.elsevier.com/S2211-8837(18)30226-0/sbref0021
http://refhub.elsevier.com/S2211-8837(18)30226-0/sbref0022
http://refhub.elsevier.com/S2211-8837(18)30226-0/sbref0022
http://refhub.elsevier.com/S2211-8837(18)30226-0/sbref0022
http://refhub.elsevier.com/S2211-8837(18)30226-0/sbref0022
http://dx.doi.org/10.1016/S2212-5671(16)00079-4
http://refhub.elsevier.com/S2211-8837(18)30226-0/sbref0024
http://refhub.elsevier.com/S2211-8837(18)30226-0/sbref0024
http://refhub.elsevier.com/S2211-8837(18)30226-0/sbref0024
http://refhub.elsevier.com/S2211-8837(18)30226-0/sbref0024
http://www.davidpublisher.org/index.php/Home/Article/index?id=23231.html
http://refhub.elsevier.com/S2211-8837(18)30226-0/sbref0026
http://refhub.elsevier.com/S2211-8837(18)30226-0/sbref0026
http://refhub.elsevier.com/S2211-8837(18)30226-0/sbref0026
http://refhub.elsevier.com/S2211-8837(18)30226-0/sbref0027
http://refhub.elsevier.com/S2211-8837(18)30226-0/sbref0028
http://refhub.elsevier.com/S2211-8837(18)30226-0/sbref0028
http://refhub.elsevier.com/S2211-8837(18)30226-0/sbref0028
http://refhub.elsevier.com/S2211-8837(18)30226-0/sbref0028
http://dx.doi.org/10.1016/j.sbspro.2013.10.109
https://journal.iitta.gov.ua/index.php/itlt/article/view/964
http://publications.jrc.ec.europa.eu/repository/bitstream/JRC104057/jrc104057.pdf
http://linkinghub.elsevier.com/retrieve/pii/S2212017314002473
http://refhub.elsevier.com/S2211-8837(18)30226-0/sbref0032
http://refhub.elsevier.com/S2211-8837(18)30226-0/sbref0032
http://refhub.elsevier.com/S2211-8837(18)30226-0/sbref0033
http://refhub.elsevier.com/S2211-8837(18)30226-0/sbref0033
http://refhub.elsevier.com/S2211-8837(18)30226-0/sbref0033
http://refhub.elsevier.com/S2211-8837(18)30226-0/sbref0034
http://refhub.elsevier.com/S2211-8837(18)30226-0/sbref0034
http://refhub.elsevier.com/S2211-8837(18)30226-0/sbref0034
http://refhub.elsevier.com/S2211-8837(18)30226-0/sbref0035
http://refhub.elsevier.com/S2211-8837(18)30226-0/sbref0035
http://refhub.elsevier.com/S2211-8837(18)30226-0/sbref0035
http://refhub.elsevier.com/S2211-8837(18)30226-0/sbref0036
http://refhub.elsevier.com/S2211-8837(18)30226-0/sbref0036
http://refhub.elsevier.com/S2211-8837(18)30226-0/sbref0036
http://www.joebm.com/vol4/439-JB47.pdf
http://refhub.elsevier.com/S2211-8837(18)30226-0/sbref0038
http://refhub.elsevier.com/S2211-8837(18)30226-0/sbref0038
http://refhub.elsevier.com/S2211-8837(18)30226-0/sbref0038
http://refhub.elsevier.com/S2211-8837(18)30226-0/sbref0038
http://refhub.elsevier.com/S2211-8837(18)30226-0/sbref0039
http://refhub.elsevier.com/S2211-8837(18)30226-0/sbref0039
http://refhub.elsevier.com/S2211-8837(18)30226-0/sbref0039
http://refhub.elsevier.com/S2211-8837(18)30226-0/sbref0039
http://refhub.elsevier.com/S2211-8837(18)30226-0/sbref0039
http://refhub.elsevier.com/S2211-8837(18)30226-0/sbref0039
http://refhub.elsevier.com/S2211-8837(18)30226-0/sbref0040
http://refhub.elsevier.com/S2211-8837(18)30226-0/sbref0040
http://refhub.elsevier.com/S2211-8837(18)30226-0/sbref0040
http://refhub.elsevier.com/S2211-8837(18)30226-0/sbref0040
http://refhub.elsevier.com/S2211-8837(18)30226-0/sbref0040
http://refhub.elsevier.com/S2211-8837(18)30226-0/sbref0040
http://refhub.elsevier.com/S2211-8837(18)30226-0/sbref0040
http://refhub.elsevier.com/S2211-8837(18)30226-0/sbref0040
http://www.ccsenet.org/journal/index.php/ijbm/article/view/528
http://www.macrothink.org/journal/index.php/jmr/article/view/6935
http://www.mcser.org/journal/index.php/mjss/article/view/8044
http://refhub.elsevier.com/S2211-8837(18)30226-0/sbref0044
http://refhub.elsevier.com/S2211-8837(18)30226-0/sbref0044
http://www.inderscience.com/link.php?id=52317
http://refhub.elsevier.com/S2211-8837(18)30226-0/sbref0046
http://refhub.elsevier.com/S2211-8837(18)30226-0/sbref0046
http://refhub.elsevier.com/S2211-8837(18)30226-0/sbref0047
http://refhub.elsevier.com/S2211-8837(18)30226-0/sbref0047
http://refhub.elsevier.com/S2211-8837(18)30226-0/sbref0047
http://services.igi-global.com/resolvedoi/resolve.aspx?doi=10.4018/IJEGR.2017040104
http://dx.doi.org/10.1016/j.elerap.2011.01.001
http://refhub.elsevier.com/S2211-8837(18)30226-0/sbref0050
http://refhub.elsevier.com/S2211-8837(18)30226-0/sbref0050
http://refhub.elsevier.com/S2211-8837(18)30226-0/sbref0051
http://refhub.elsevier.com/S2211-8837(18)30226-0/sbref0051
http://refhub.elsevier.com/S2211-8837(18)30226-0/sbref0051

	Information and Communication Technology usage in post-conflict maternal healthcare: Northern Uganda Referral hospital perspective
	Introduction
	ICT models
	ICT usage factors
	Skills
	Knowledge
	Access
	Support
	Awareness
	Trust
	Electricity


	Methods
	Results
	Questionnaire reliability
	Questionnaire validity
	Demographics
	ICT usage in Gulu Referral maternal healthcare services
	ICT usage factors in maternal healthcare services

	Discussion
	Conclusion
	Author statements
	Funding
	Competing interest
	Ethical approval
	Supplementary materials
	References


