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ABSTRACT
Objective: To establish the level of ICT related content, context and process dimensions
vis- a- vis the upscaling of ICT in health care facilities in Nairobi and Machakos
counties.Design: A cross sectional study
Setting: Machakos and Nairobi counties levels 4-6 hospitals
Subjects: Seventy three (73) respondents drawn from the health facilities were
interviewed
Results: ICT content variables studied were operations computerised, ICT facilities
provided and breakdown-replacement protocol. Context variables included on-job
ICT trainings, ICT training sponsorships by facility and presence of institutional ICT
induction program. The process variables were staff involvement in design of ICT
aspects and presence of ICT policy. Among contextual factors, presence of institutional
induction training program on ICT was relatively high compared to ICT training
on job and ICT training sponsorship offered by facility (χ= 28.15, d.f=2, p<0.001 at
95%CI). Under process dimensions, presence of ICT policy at facility was higher
compared to staff involvement in design of ICT aspects (χ =15.03, d.f =2 and p<0.001).
Among the content factors, the ICT facilities provided was relatively high in all the
facilities compared to levels of services operations computerised and breakdownreplacement protocol (χ=18.4, d.f =6 and p<0.005). Under the challenges, reliability of
ICT infrastructure posed the greatest challenge towards up scaling of ICT among the
content factors (χ=10.79, d.f. = 4, p-value=0.029). Process factor related challenges also
had major impact on up scaling of ICT i.e. less up scaling of ICT that was attributed
to lack of support from hospital top management team (χ 9.44, d.f.=4 and p=0.005).
Comparing levels 5 and 6 facilities, the context dimension; presence of institutional
induction training on ICT was the main factor that affected both facilities equally in
relation to up scaling of ICT (p-value=0.021). Comparing level 4 facilities to level 6,
process and content dimensions were the main factors that determined ICT uptake
specifically availability of ICT policies in the institutions (p=0.011) and the levels of
services operations that have been computerized (p=0.010) respectively.
Conclusion: The study findings showed that content and process dimensions were
the major aspects that were critical for positive up scaling of ICT in public health
facilities. These factors were setting-dependent on the classification of the facility
levels, in this study the level 4 facilities had poor up scaling of ICT compared to level
5 and level 6. The specific key attributes included: Strong management involvement
in ICT related matters (process dimensions), availability and implementation of an
ICT policy especially among level 4(process dimension), presence of an institutional
induction training program on ICT (context dimension), type of ICT support provided
and its reliability (content dimension) and level of services operations computerized
(content). The major challenges that hindered up scaling of ICT were reliability of
ICT infrastructure under the content factors and lack of support from hospital top
management team under the process related factors.
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INTRODUCTION

Globally, Information Communication Technologies
have been used to address contemporary global health
problems (1,2). Despite all these commitments there
is still less uptake of ICT that has been attributed to
shortage of global funding opportunities to support
eHealth projects in developing nations (3). Regionally
the health care system of many African countries
including Ethiopia has been found to lack e-readiness
(4,5) and determining investment priorities from
scarce financial resources leads to dilemmas (5,6).
In Kenya, despite the government having
endorsed the use of ICT to support health service
delivery like the Division of Lung Disease Unit that
has received over the last 10 years funds to specifically
strengthen ICT in order to support service delivery
and the Ministry of Medical Services that piloted
an integrated Hospital Management Information
Systems in Kayole District Hospital- level 4, Mbagathilevel 4, Nyanza PGH – level 5, Gatundu District
Hospital - level 4 and Machakos district hospital-level
5 (7) the uptake of ICT is still low.
Boonstra and Govers (2008) provided the three
(3) main reasons why hospitals differ from many other
industries, and these differences by extension affect
Electronic Health Records (EHR) implementations
and related ICT uptake. The first reason is that
hospitals have multiple objectives, such as curing and
caring for patients, and educating new physicians
and nurses. Second, hospitals have complicated and
highly varied structures and processes.
Third, hospitals have a varied workforce
including medical professionals who possess high
levels of expertise, power, and autonomy. These
distinct characteristics justify a study that focuses on
the identification and analysis of the various factors
that affect ICT upscaling specifically in the public
health facilities. The aim of this study was to establish
the level of ICT related content, context and process
dimensions vis a vis the up scaling of ICT in health
care facilities in Nairobi and Machakos counties.
MATERIALS AND METHODS
Study design: This study adopted a cross-sectional
study design.
Study Sites: The study was conducted in selected
Health Facilities in Machakos and Nairobi Counties.
Study population: The study population were the
various public hospitals in Machakos and Nairobi
Counties
Inclusion and Exclusion Criteria: Inclusion criteria
included all public facilities in Machakos and Nairobi
Counties where as the exclusion criteria included the
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public facilities where the medical superintendents
refused to consent.
Sample size determination: Sample size will be
determined using Fisher et al sample size calculation
formulae (Fisher et al 1998);
Where;
n = Minimum sample size required
d2 = Absolute precision (5%)
α = Level of significance at 95% confidence interval
(5%)
Z = Standard normal deviate corresponding to 95%
confidence interval (1.96)
P = Assumed proportion of the units using ICT (50%)
Therefore,
n = (1.96) 2 × 0.50(1- 0.50) = 385
			
(0.05)2
n = Ζ21- α/2 P (1-P)

2
d

The sample size was adjusted to 73 reasons being
with the devolution, the counties had reclassified
some of its facilities and also a greater percentage
of staff approximately 19% from the respective
facilities had been transferred. Therefore a sample size
proportionate to the percentage of staff transferred
was reached as follows: 19/100*385= 73.15. The
sample sizes for respective facility level was as below:
Level 4 facility; 2 facilities, 25 respondents. Level 5
facility; 1facility, 24 respondents. Level 6 facility; 1
facility, 24 respondents. A total of four facilities and
73 respondents.
Data Management Plan
Quantitative tool: A structured self-administered
questionnaire was used to collect data from the
respondents who are the health workers in each
department within the public health facilities.
Qualitative tool: Key Informants Interviews (KIIs)
and questionnaire was used to capture information
from key county health facility administrators and
ICT personnel.
Dependent variables: Public hospital categorization
(Level-3, level-4, level-5 and level-6) was considered
as the dependent variable.
Independent variables: Gender, ICT training, previous
ICT usage, policies, design of ICT systems, types of
equipment, work flow outcomes and performance
outcomes were considered as independent variables.
Data management: All field questionnaires were
checked for completeness before leaving field. All
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the questionnaires were serialised from 001-073. The
filled questionnaires were filed in a box file. Data was
entered into the computer using excel software. The
KII were keyed in to the computer using MS word
software.
Backup of the database was done using flash disk
and CD-ROM.
Data analysis: Unit of analysis was the facilities levels.
The data was explored at 95% confidence Interval.
Data was presented in form of graphs, tables and
charts and the conclusions drawn from the finding
while analysis was done using Statistical Package for
Social Sciences (SPSSTM) analytical software version
18/23 for windows.
Ethical considerations: Clearance to carry out the
study was obtained from KNH/UoN Ethics Review
Committee. Informed consent was also obtained
from the participants in the study. Confidentiality
was observed, no names or identification was used
in the process of data collection.
Limitation of the study
Data Limitation: The County government of Machakos
was found to have reclassified some of its facilities;
this resulted to 1 level 5, 4 level 4 Facilities, and 0
Level 3 facility. For the purpose of this study it was
reconsidered to use level4 and 5 in Machakos County.
Kenyatta National Hospital in Nairobi County
which is a level 6 was included for the purpose of
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benchmarking.
RESULTS
This study was carried out between May 2015 and
June 2015.A total of 73 respondents from public
health facilities were interviewed and a pre-tested
semi-structured questionnaire was used to obtain
information regarding to ICT parameters.
Among the contextual factors, presence of
institutional induction training program on ICT was
found to be relatively high compared to level of ICT
training on job and type of ICT training sponsorship
offered by facility using chi-square = 28.15, d.f=2,
p<0.001 at 95%CI. Among Level4, 16% are taken
through the induction training on ICT skills at the
facility, 50% in level 5 and 91.7% in level 6. Other
contextual factors such as level of ICT training on
job and type of ICT training sponsorship offered by
the facility were not statistically significant. Table
1 profiles the contextual factors by level of facility
classification.
Under the ICT related process dimensions,
presence of ICT policy at facility level was found to
be high compared to staff involvement in the design
of ICT aspects at the facility level therefore statistically
significant at chi-square =15.03, d.f =2 and p<0.001.
Involvement of staff members in the design and the
implementation of ICT aspects at the facility level
was not statistically significant as shown in table 2.

Table 1
Bivariate analysis of the contextual factors by facility level classification
Context Factors d.f.

Health Facilities Level / classification			

Trained on job

Level-6		

Count

%

Count

%

Count

%

36.0%

5

20.8%

7

29.2%

1.38

2

0.502

5.24

4

0.264

28.15

2

<0.001*

(n=25)		(n=24)		
(n=24)		value

9

16

64.0%

19

Types of ICT training sponsorship offered by facility

79.2%

17

70.8%

None

9

36.0%

5

20.8%

7

29.2%

Specialized courses

1

4.0%

2

8.3%

5

20.8%

Basic application packages 15

60.0%

17

70.8%

Presence of an institutional induction training program on ICT
No ICT induction
program

squire		

p-value

Level-5		

Level of ICT training on job
No training

Chi-		

Level-4		

21

ICT induction program available

84.0%

4

12

16.0%

50.0%

12

12

2

50.0%

Note: d.f.– degree of freedom; * - statistical significance at 95% C.I.;

50.0%

8.3%

22

91.7

df

(95%
C.I)
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Among the ICT related content factors, the ICT
support facilities provided was found to be relatively
high in all the facilities compared to levels of services
operations that were computerized and replacement
protocol in case of an ICT breakdown thus statistically
significant at chi-square =18.4, d.f =6 and p<0.005.
In level 4 the content related challenges
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accounted for 44.4%, 50% in level 5 and 47.1% in
level6. The context related challenges accounted for
38.8% in level4, 43.8% in level5 and 23.5% in level6.
The process related challenges accounted for 16.65
in level4, 1% in level5 and 29.4% in level6. Figure 1
profiles the various ICT related content, context and
process challenges

Table 2
Bivariate analysis of the process factors by facility level classification

Context Factors d.f.

Health Facilities Level / classification			

Chi-		

p-value

(n=25)		

value

df

C.I)

Level-4		

Level-5		

(n=24)		

Staff involvement in the design of ICT aspects at the facility level
Staff not involved

23

Staff involved

2

Presence of ICT policy at facility level
No ICT policy

15

ICT policy available

10

Level-6		

(n=24)		

squire		

(95%

92.0%

22

91.7%

21

87.5%

0.351

2

0.839

60.0%

7

29.2%

2

8.3%

15.03

2

0.001*

8.0%

40.0%

2

17

8.3%

70.8%

3

22

12.5%

91.7%

Note: d.f. – degree of freedom; * - statistical significance at 95% C.I.;
.
Table 3
Bivariate analysis of the content factors by facility level classification

Context Factors d.f.

Health Facilities Level / classification			

Chi-		

p-value

(n=25)		

value

df

C.I)

18.4

6

0.005*

Level-4		

Level-5		

Level-6		

(n=24)		

(n=24)		

squire		

(95%

ICT support facilities provided
No ICT support facilities
provided

11

44.0%

4

16.7%

2

8.3%

13

52.0%

12

50.0%

10

41.7%

troubleshooting

0

.0%

3

12.5%

7

29.2%

Less than 25%
25-50%

13
9

52.0%
36.0%

10
5

41.7%
20.8%

6
7

25.0%
29.2%

8.12

4

0.087

1

4.2%

15.16

8

0.056

1

4.2%

Provision of ICT accessories(hardware and
software)

Others

Maintenance and

1

Level of services operations computerized

Greater than 50%

3

4.0%

12.0%

5

9

20.8%

37.5%

Action taken(Replacement protocol) in case of an ICT breakdown
No action taken

3

12.0%

4

Request for replacement

6

24.0%

1

Report to

ICT department

7

28.0%

14

Outsource repairs through procurement department 3
Other actions

6

24%

2

16.7%
58.3%
4.2%

12.0%
8.3%

5

11

17
1

3

4

20.8%

45.8%

70.8%
4.2%

12.0%

16.7%
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Table 4 profiles the ICT related context, content and
process challenges specific to facility level. Among
the level 4 facilities work overload accounted for
33% in the process dimension. Lack of finance
accounted for 38% in the content category, while
computer illiteracy accounted for 43% of the context
dimension. In the level 5 categories lack of proper
understanding of ICT by the staff (100%) was the
main reason cited as the process related challenge.
Lack of internet connectivity accounted for 25%
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among the content dimension, while lack of ICT
skills accounted for 29% among the context factors.
In the level 6 facility, the key process challenge was
staff preference to manual way of doing things i.e.
paper work (50%), lack of network connectivity in
the content dimension accounted for 37%, while the
trainers, analysts and designers using shorter time to
explain the operations thus leaving out critical parts
accounted for 20% in the context related challenge.

Table 4
ICT related context, content and process challenges by facility level
Facility

Types of challenges

Level 4

Work overload

33%

Politics

33%

Level

Process Dimension

Impatience by the staff
due to slowdown

33%

of systems		
Limited resources
Level 5

Total

13%

13%

Context Dimension

Lack of finance

38%

Computer illiteracy

43%

Poor infrastructure

25%

Availability of computers

29%

Lack of support

14%

Lack of internet
connectivity

25%

Poor electric supply

3		

Lack of proper under-		
standing of ICT by
100%
by the staff

Content Dimension

25%

Resistance to change

8		

Lack of ICT skills

14%

7

29%

			

Power failure, system		

Knowledge deficit in ICT 29%

			

Poor infrastructure

Need for trainings, lack of 14%

			

for most of the suppliers

			-failure
			
			
 	 		

13%

outside the organization		

computers( facilities)

are not connected				
Lack of finance.
13%
Good training
14%

Lack of consistent flow

of internet and also lack

13%

Expenses

14%

of bundles for modem

when internet not available.
Getting ict materials

13%

Delays in service delivery 13%
when the system is not
Total
Level 6

Preference to manual

way of doing things i.e.

1
50%

paper work

Lack of Network
connectivity

25%

Budget allocation from

25%

and government

Frequent breakdown of

network associated with

The trainers, analysts

and designers use shorter

7

20%

time to explain the

4

25%

internet service provider

Lack of funding, changing 13
technology

Electricity interruptions

Total

37%

operations thus critical

Workload

the hospital management

functional

parts may be left out.

Lack of refresher course

20%

Inadequate resource

20%

allocation to roll out
ICT.

13%

and upgrading to current OS
Completion of computeri 13%
-zation of the whole hospital

Lack of good-will
Expensive

20%

Conversantness

20%

8

5
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Table 5
Bivariate analysis of ICT content, context and process challenges in public health facilities
			
Factors

Health Facilities Level / classification		

Description

Level-4		

		

(n=25)		

Level-5		

(n=24)		

(n=24)			

Content Factors

								

Context Factors

Minimal challenges
Major challenges

Factors

Total

Chi-

p-value

value

df

squire		

(95%
C.I)

(1) Power Supply Reliability										
No challenges
11
44.0%
7
29.2%
13
54.2%
31
3.99
4
0.407
Minimal challenges
11
44.0%
13
54.2%
10
41.7%
34				
Major challenges
3
12.0%
4
16.7%
1
4.2%
8				
(2) Adequacy of ICT systems (hardware / software)								
No challenges
3
12.0%
7
29.2%
5
20.8%
15
4.15
4
0.386
Minimal challenges
8
32.0%
10
41.7%
9
37.5%
27				
Major challenges
14
56.0%
7
29.2%
10
41.7%
31				
(3) Reliability of ICT infrastructure e.g. local area network
No challenges

Process

Bivariate Analysis

Level-6			

(4) Adequate ICT skills
No challenges

Minimal challenges
Major challenges

3

12.0%

7

29.2%

4

16.7%
50.0%
33.3%

22				
37

14

10.79

4

0.029*

3

12.0%

3

12.5%

4

16.7%

10

0.46

4

0.977

20.0%

4

16.7%

7

29.2%

16

1.71

4

0.789

4
18

14
8

(5) Staff members have ICT literacy
No challenges

Minimal challenges

5

13

16.0%
72.0%

56.0%
32.0%

52.0%

6
11

14
7

12

25.0%
45.8%

58.3%
29.2%

50.0%

12
8

14
6

9

58.3%
25.0%

37.5%

42				
21

34				

Major challenges

7

28.0%

8

33.3%

8

33.3%

23

No challenges

1

4.0%

8

33.3%

4

40%

13

Major challenges

11

44.0%

6

25.0%

5

20.8%

22

(6) Support from hospital top management teamx
Minimal challenges

13

52.0%

10

41.7%

15

39.2%

38

Figure 1
ICT context, content and process challenges by facility level

9.44

4

0.005*
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A binary regression model was constructed
challenges, reliability of ICT infrastructure posed the
between the dependent (facility level) by the
greatest challenge in up scaling of ICT which was
independent content, context and process ICT
found to be statistically significant at (χ=10.79, d.f. = 4,
variables. In the dependent variable, level 6
p-value=0.029).this factor was mentioned by 88%,
facilities were considered as the reference point. 70.8% and 83.8% of the level 4, level5 and level 6
Two sets of analysis were performed, level 4 by respondents respectively. Process factor related
the various independent variables controlling
challenges also had a major impact on upscaling of ICT
for level 6 facilities. The second set of analysis
i.e. less up scaling of ICT that was attributed to lack of
had level 5 by the same independent variables.
support from hospital top management team with level
This are presented as table 6 and 7 respectively.
4 facilities being affected the most at 96%, then level 5 at
Context factors related challenges did not
66.7% and finally level 6 at 60% at chi-square 9.44,
have a significant impact on up scaling of
d.f.=4 and p=0.005 ( See table 5).
ICT in relation to facility classification level.
Under the content related
Table 6
Binary regression between Level 5 facilities and ICT related context, content and process factors*
Factors category / Variables in the Equation

Context Dimensions

		

Gender

Level of individual ICT training

Presence of institutional induction

Binary Regression Statistic( 95% CI)
β

S.E.

Wald

df

p-value

0.33

1.15

0.08

1

0.773

0.18

0.92

Process

Dimensions

1

0.844

training program on ICT

2.68

1.16

5.32

1

0.021

up scaling of ICT

-0.06

0.89

0.00

1

0.947

Constant

-0.30

0.82

0.14

1

0.711

External assistance that promote
Individual use of ICT in the past

-0.64

1.06

				

Content Dimensions

0.04

Support from hospital management

0.93

0.96

Presence of an ICT policy

1.48

0.91

Staff involvement in the initial ICT design
Constant

0.48
-1.45

1.05
1.21

Level of services operations computerized			
<50%
>50%

0.93

-0.38

0.80
0.82

Challenges faced from ICT infrastructures			
No challenge

-0.34

0.79

Major challenge

0.40

0.83

Minimal challenge
Efficiency rating in use of ICT(work process)
Constant

-21.64
-0.11
0.17

0. 016
0.74
0.86

0.37
1.34
0.93
0.21
2.67
1.44
2.07
1.35
0.21
0.76
0.19
0.00
0.23
0.02
0.04

1
3
1
1
1
1
2
1
1
3
1
1
1
1
1

0.545
0.719
0.335
0.650
0.102
0.231
0.355
0.245
0.647
0.859
0.667
0.999
0.629

0.879
0.84

Note: * - Level 6 facilities were used as the reference comparator group in binary regression equation
From table 6, only one parameter in the context
dimension (presence of an institutional induction
training program on) was found to be the main factor
that promotes uptake of ICT in level 5 facilities(β=2.68,
d.f=1, p-value=0.021). The content and process
factors did not have a positive impact on uptake of
ICT therefore were not statistically significant in the
regression model.
Among the level 4 facilities, content and process
factors were important determinants of uptake of

ICT operations. Among the process factors, absence
of ICT policy in the institution was the main factor
that hindered smooth ICT operations (β=3.12, d.f=1,
p-value=0.011). in the context dimension, percentage
of routine operations that were computerized (<50%)
was the main factor that hindered ICT operations
(β=2.34, d.f=1, p-value=0.010).Table 7 shows the
binary regression between Level 4 facilities and ICT
related context, content and process factors.
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Table 7
Binary regression between Level 4 facilities and ICT related context, content and process factors
Factors category / Variables in the Equation
Context Factors

		

Gender

Level of individual ICT training

Presence of an institutional induction

Binary Regression Statistic( 95% CI)
β

S.E.

2.09

1.93

19.90

p-valu

1.17

1

0.279

1

0.999

training program on ICT

23.48

11274.24

0.00

1

0.998

Individual use of

-0.22

1.68

0.02

1

0.894

External assistance that promote up scaling of ICT -0.19
Constant

Process Factors

df

0.00

ICT in the past

-21.58

1.62

Support from hospital

management

Staff involvement in initial
Presence of an ICT policy

ICT design

Constant

0.00

23.01

13850.08

0.00

3.12

1.23

-0.34

-22.10

1.36

13850.08

Level of services operations computerized			
<50%

2.24

>50%

1.13

0.87
0.94

Challenges faced from ICT infrastructures			
No challenge

-0.07

1.03

Major challenge

1.08

0.89

Minimal challenge
Efficiency rating in use of ICT(work process)
Constant

0.01

11274.24

				

Context Factors

Wald

11274.24

-0.57
-0.02
-1.43

1.10
0.77
1.12

3.83
0.06
6.48
0.00
6.64
6.64
1.44
2.64
0.00
0.27
1.49
0.00
1.63

1
1
3
1
1
1
1
2
1
1
3
1
1
1
1
1

0.906
0.998
0.281
0.999
0.800
0.011

0.999
0.036
0.010
0.230
0.451
0.949
0.604
0.221
0.982
0.202

Note: * - Level 6 facilities were used as the reference comparator group in binary regression equation
DISCUSSION

support facilities provided was found to be relatively
high in all the facilities compared to levels of services
operations that were computeried and replacement
Among the context dimension,presence
protocol in case of an ICT breakdown thus statistically
of institutional induction training
programme on ICT was found to be relatively high, significant at χ=18.4, d.f =6 and p<0.005 .Among the
level 4 facility, (44%) were not provided with end-user
thus the main reason that promote ICT uptake
compared to level of ICT training on job and type of support compared to level 5(16.7%) and level 6 (8.3%).
ICT training sponsorship offered by facility using χ= The most frequently mentioned end-user support
offered by various facilities included provision of
28.15, d.f=2, p<0.001 at 95%CI. Among the Level 4,
ICT accessories that is, hardware and software
16% were taken through the induction training on
which was mentioned by 52% of level 4
ICT skills at the facility, 50% in level 5 and 91.7%
respondents, 50% of level 5 and 41.7% of level 6
in level 6. Other contextual factors such as level of
respondents. This is in agreement with the studies
ICT training on job and type of ICT training
done by various authors that have argued that
sponsorship offered by the facility were not
creating a balance between technology and daily
statistically significant.Under the level 4 facilities
84% had no ICT induction training program compared work practices is an essential factor in the
to 50% in level 5 and 8.3% in level 6.This is
implementation and up scaling of ICT usage (9-11).
suggestive that that the importance of induction
Under the ICT related process dimensions,
training program is often ignored by the low facility
presence of ICT policy at facility level was found to
levels, and inadequate induction training or absence
be high compared to staff involvement in the design
ofitusuallyleadstoaslowICTuptakeincomparison to of ICT aspects at the facility level therefore statistically
a study done by Simon et.al [8] that argued for the
significant at χ=15.03, d.f =2 and p<0.001. Among the
appropriate adequate induction training on ICT to level 4 facilities 60% did not have any ICT policy in
all end-users at the right times and location in terms place compared to level 5(29.2%) and level 6(8.3%)
of quantity and quality.
and this impacted negatively on the uptake of ICT
Among the ICT related content factors, the ICT
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especially at the level 4 facilities. This is similar
findings to the results from a study done by Kifle
and Mbarika in Sub Saharan Africa that showed
policies specific to the advancement of ICT influence
the country’s advancement in ICT infrastructure
capabilities (12).
Under the challenges, the content related
challenges accounted for the highest percentage in
all the facility level an indication that it is the major
obstacle towards up scaling of ICT .In level 4 the
content related challenges accounted for 44.4%,
50% in level 5 and 47.1% in level6. The context
related challenges accounted for 38.8% in level4,
43.8% in level5 and 23.5% in level6. The process
related challenges accounted for 16.65 in level4,
1% in level5 and 29.4% in level6. Reliability of ICT
infrastructure posed the greatest challenge for the
up scaling of ICT among the content factors which
was found to be statistically significant (χ=10.79,
d.f. = 4, p-value=0.029).This factor was mentioned
by 88%, 70.8% and 83.8% of the level 4, level5 and
level 6 respondents respectively. This implies that
although sharing of ICT resources are in place in most
facilities, they are likely not to be used as they are
either down as a result of either network connectivity,
breakdown or not available to end users. This concurs
with a study by Ovretveit et. al (13) that argues that
hardware and software must be available and reliable
at all times for up scaling of ICT to be effective.
Process factor related challenges also had major
impact on up scaling of ICT i.e. less up scaling of ICT
that was attributed to lack of support from hospital
top management team. this was reported by 96%,
66.7% and 83.3% of the level 4, level 5 and level6
respondents respectively at χ 9.44, d.f.=4 and p=0.005.
This is suggestive that the benefits that accrue from
using ICT is not well understood and implemented
by the hospitals top management teams. This could
be a possible reason of the low support extended to
the end-users by management resulting to low levels of
computerisation of service operations in their
respective facilities. This is consistent with
studies that have shown that supportive
leadership, strong and active management
involvement is positively associated with ICT
implementation (14) (15). In addition Ovretveit
et. al (13) argues that senior management
should
repeatedly
declare
that
ICT
implementation is the highest organization priority
and thus they should support it with
sufficient financial and human resources.
Using level 6 facility as a reference point, there
was no much ICT uptake variation in the content and
process dimensions between levels 5 and 6 facilities.
However in the context dimension, presence of
institutional induction training program on ICT was
the main factor that affected the two facilities equally
in relation to up scaling of ICT (p-value=0.021). This is
consistent with previousfindingsby Siender et.al. (16).
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and Azfar et. al. (17) who demonstrated that lack of
induction training program on ICT and infrastructure
availability were a major challenge for many African
health systems that were implementing ICT platforms
for effective and efficient service delivery.
Comparing level 4 facilities to level 6, process
and content dimensions were the main factors that
determine ICT uptake more specifically availability of
ICT policies in the institutions (p=0.011) and the levels
of services operations that have been computerized
(p=0.010) were the main process and content factors
associated with uptake of ICT respectively. This
finding is suggestive that ICT uptake in level 4 facilities
is a setting-dependent attribute.
In conclusion, this study demonstrates that content
and process dimensions were the most critical
success factors associated with uptake of ICT
utilisation in public health facilities. These factors
are setting-dependent on the classification of the
facility levels. The specific key attributes included
the following: Strong management involvement in
ICT related matters (process dimensions), availability
and implementation of an ICT policy especially
among level 4(process dimension), presence of an
institutional induction training program on ICT
(context dimension), type of ICT support provided
and its reliability (content dimension) and level of
services operations computerised (content).
We therefore recommend a sensitisation and
a possible field tours to selected public and private
facilities in Kenya and in East Africa where health care
managers can actually learn and benchmark with some
of the best performing facilities who have embraced
ICT full-scale operationalisation. Furthermore,
another study is required to elucidate factors of low
ICT support by hospitals top management team.
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