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Background: Kenya lags behind other countries in adoption of mobile health (m-health)

applications. Understanding factors affecting adoption of m-health by hospitals is required to

inform strategic scale up and leverage m-health for sustainable development goals. This

study investigated the moderating effects of Top Executives’ (TEs) traits, namely sex, level

of education and knowledge of m-health, on adoption of Patient Centered (PC) and Facility-

Centered (FC) m-health applications.

Methods: This study applied the Technological, Organizational and Environmental (TOE)

framework and the Diffusion of Innovation (DOI) theory to test hypotheses that TEs' traits

individually or combined had no statistically significant moderating effect on adoption of PC

and FC m-health applications. Primary data were collected through a self-administered

questionnaire from a representative sample size of 211 TEs from level 4 to 6 hospitals.

The Logit Regression Model was used to determine the significance of each predictor.

Results: Most TEs of hospitals are predominantly male (75.3%). Most TEs (65%) rated their

knowledge of m-health at medium level. Most TEs reported having completed undergraduate

(46%) or post-graduate (38.4%) degrees. At 5% level of significance, the study found that

being a male TE (p=0.041) and having higher level of knowledge of m-health (p=0.009)

were statistically significant moderators of adoption of PC m-health applications by hospitals

in Kenya. However, all TEs' traits combined or individually were not statistically significant

moderators of FC m-health applications. The moderating effect of TEs' traits is thus affected

by the focus, level of complexity of the technology, and by the required organizational

change management. For PC scale-up, there is an urgent need to integrate digital health

training in the medical education curricula and in the professional development programs and

to develop policy incentives that remove any gender-related barriers to adoption of m-health.

However, scale up of FC m-health may require other strategies such as pre-existence of

systems and infrastructure and a cohesive change management strategy.

Conclusion: This study recommends a differentiated approach to introduction, scale up, and

investigation of PC and FC m-health applications.
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Introduction
The increased access to phones and smart phones in the last decade presents a

golden opportunity for mobile health (m-health) revolution. Globally, there are over

6 billion mobile phone subscribers, representing 75% of the world’s population,

with potential for m-health business opportunities and global health impact.1 Akter

and Ray2 projected that the massive penetration of low-cost high-quality smart
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phones will reach more than 4 billion individuals by 2017

and that the m-health market will reach US $23 billion by

end of 2017. The World Health Organization3 defines

m-health as the use of any wireless technology or portable

device by health providers to enable communication

between patients and health services, for consultation

between health care professionals, for health monitoring

and surveillance, and for access to information for health

care professionals at point of care. It identified twelve

general applications of m-health (Table 1) that could be

further categorized as patient-centered (PC) and facility-

centered (FC). PC m-health applications aim to facilitate

communications and data between patients and health

providers, while FC m-health applications mostly facilitate

communications and data between health care providers

and have the opportunity to provide services remotely

through networked facilities.

While m-health adoption in hospitals is expanding in

High-Income Countries (HICs), it is not realizing its pro-

mised potential in Low- and Middle-Income Countries

(LMICs). Sub-Saharan Africa lags behind other regions

in adoption of m-health.3–5 Kenya lags behind other Sub-

Saharan countries in m-health adoption despite its earlier

competitive advantage in mobile financing and in e-com-

merce. Despite its leadership in developing one of the first

comprehensive e-health strategies in Sub-Saharan Africa,

adoption of m-health remains sub-optimal and thus

requires further investigation of barriers to adoption of

m-health by hospitals.6 There is a gap in knowledge of

factors that affect m-health adoption by hospitals in Kenya

and in other Sub-Saharan countries. A review of studies as

cited by Gagnon7 on m-health between 2005 and 2014

showed that more than half (54.5%) of studies were con-

ducted in the Americas, 18.2% in Europe, 15% in Asia,

and 12.1% in Africa, mainly in Ethiopia, South Africa,

Botswana, and Uganda. Most of these studies focused on

acceptability of m-health to consumers or health care

professionals and did not investigate institutional adoption

of m-health “through the lenses“ of high-level decision

makers of hospitals' adoption of innovations. They were

also qualitative in nature and had limited geographical

scope. The literature on m-health globally in general, and

in Sub-Saharan Africa, does not investigate the role of top

executives of hospitals in adoption of m-health

applications.8 There is a need for a shift from individual

adoption to organizational adoption through sound and

comprehensive theoretical frameworks and through the

lenses of top decision makers at the firm level or organiza-

tional level.9

There are mixed results from empirical studies by

regions and sectors on the moderating role of Chief

Executive Officers (CEO) or Top Executives’ (TEs') sex,

level of education, and knowledge of technology on adop-

tion of Information, Communications and Technology

(ICT) innovations. For instance, in Kenya, Ochola10

found that CEOs' sex, level of education, and knowledge

of e-commerce significantly moderated adoption of e-com-

merce. The higher the level of education, the higher the

knowledge of e-commerce, the higher the likelihood of

adopting e-commerce. It also found that enterprises led

by female CEOs had higher adoption of e-commerce.

However, studies in other regions such as China11 and

Bangladesh12 found contrary results suggesting that

female-led SME were less-likely to adopt IT innovations.

There is limited evidence in the literature of the moderat-

ing effect of TEs of hospitals on adoption of health inno-

vations generally and on m-health specifically. Most

literature on m-health focus on either consumer adoption

of m-health or individual health care provider adoption of

m-health. Such approaches have led to techno-optimistic

Table 1 M-Health Applications Categories And Re-Categorization

As Per WHO

m-Health Re-Classification

By End-Users Taxonomy

m-Health Applications Per

WHO Categorization

Patient Centered (PC) Health call centers/telephone

help line

Emergency toll-free telephone

services

Treatment compliance

Appointment reminders

Community mobilization

Awareness raising over health

issues

Mobile surveys (surveys by

mobile phone)

Surveillance

Patient monitoring

Facility Centered (FC) Mobile telemedicine

Information and decision

support systems

Patient records
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results of adoption of m-health because they do not con-

sider organization adoption and also do not include a

comprehensive evaluation of technological, organizational,

and environmental factors that affect adoption.8,13

Furthermore, previous studies have not integrated any

differences of the moderating effect of TEs' traits based

on the focus of ICT innovations, whether they are PC

(patient-centered and less complex to integrate) or FC

(internally and process focused, resource intensive and

more technologically and organizationally complex to

integrate).

This study thus hypothesized that adoption of m-health

is moderated by the TEs' traits such as sex, level of

education, and knowledge of m-health. It further hypothe-

sized that this moderating effect may be different for PC

and FC m-health applications. While the age bracket and

tenure of the TE have been considered in the analysis, they

have not been integrated in the testing of hypotheses due

to potential bias related to higher variability within each

bracket and higher sensitivity to annual changes to signifi-

cantly associate them with the process of decision-making

to adopt innovations.

As highlighted previously, adoption of innovation in

the health sector is complex and requires a mix of techno-

logical, organizational, and environmental determinants.

The Diffusion of Innovation (DOI) theory developed by

Rogers,14 is the most used framework to analyze adoption

of IT innovations. Analyzing the technological and orga-

nizational characteristics of a technology through the DOI

model by itself is not sufficient when adoption requires

consideration of wider industry adoption, governmental

regulations, and global competition. The Technological,

Organizational and Environmental [TOE]) Framework

developed by Tornatzky and Fleischer in 1390 is com-

monly used to investigate TOE determinants of adoption

of innovations in general. However, critics of the TOE

models have pointed out its weakness in the constructs

of technological determinants. Therefore, a mix of TOE

and DOI will be used to complement the analysis of the

technological determinants as done by other studies on

e-health in other regions or on e-commerce in Kenya.9,19

Therefore, this study will analyze the following mod-

erating effect of TEs' traits using the combined TOE/DOI

framework. The constructs of the technological determi-

nants are m-health relative advantage, compatibility, com-

plexity and trialability, and m-health acquisition strategies.

The constructs of the organizational determinants include

the hospital’s size (i.e., number of employees and number

of patients), human resources and IT capabilities (e.g.,

availability of IT specialized staff and units); managerial

structure (centralization, complexity, formalization, inter-

connectedness), and organizational slack (i.e., the degree

to which uncommitted resources are available to a firm).

The environmental constructs refer to the firm’s industry

characteristics such as nature of the competition, effect of

government regulations and incentives; the level of com-

petition for patients, effect of global medical tourism,

government pressure or incentives, support or resistance

from medical health insurance companies, support or resis-

tance of medical professional associations, and pressure

from patients. The need to include the effect of network

externalities and impact of other stakeholders and profes-

sional associations have been proposed as needed addi-

tions to the TOE framework15 but due to the nascent

nature of m-health and scarcity of data on m-health adop-

tion, this study will not include network externalities in

this study.

Therefore, this study investigated the moderating role

of the traits of TEs of hospitals in Kenya on TOE deter-

minants and on adoption of m-health in order to identify

practical recommendations for effective scale up of

m-health. It tested the following four null hypotheses:

H01 Top executives’ sex has no significant statistical

moderating effect on their perceptions of TOE determi-

nants and PC and FC m-health adoption by hospitals in

Kenya.

H02 Top executives’ level of education has no signifi-

cant statistical moderating effect on their perceptions of

TOE determinants and FC and PC m-health adoption by

hospitals in Kenya.

H03 Top executives’ knowledge of m-health has no

significant statistical moderating effect on their percep-

tions of TOE determinants and PC and FC m-health adop-

tion by hospitals in Kenya.

H04 The combined effect of TEs' sex, level of education

and knowledge of m-health has no significant statistical

moderating effect on their perceptions of TOE determinants

and PC and FC m-health adoption by hospitals.

Figure 1 summarizes the TOE/DOI conceptual frame-

work, the constant model and the model with moderators,

and hypotheses tested.

Methodologies
This study is non-experimental quantitative research with

correlational design as defined by Creswell.16 It used cor-

relational statistics to describe, explain or measure the

Dovepress Ngongo et al

Journal of Healthcare Leadership 2019:11 submit your manuscript | www.dovepress.com

DovePress
117

Powered by TCPDF (www.tcpdf.org)

http://www.dovepress.com
http://www.dovepress.com


degree or relationships between one or more variables. It

applied the survey design to generate numeric or quanti-

fied description of trends or association of variables.17 It

used a Likert scale and self-administered questionnaire to

ensure standardization and comparability of data necessary

for generalizability.18

M-health applications under investigation in this study

followed the WHO3 classification of 12 m-health applica-

tions and were re-categorized under PC and FC as indi-

cated in Table 1.

The general target population of this study was the 507

(N) Top Executives (TEs) or managers of level 4, 5, and 6

hospitals as registered in the Kenya Master Health Facility

database (Table 2). TEs were defined in this study as the

most senior officer, manager or executive in charge of

strategic leadership and management of the hospital. This

study targeted one TE per hospital. The choice of TEs as

respondents for this study is justified by the fact that they

possess both decision-making power on adoption of health

innovations and accountability for hospitals' strategic

vision and performances and it follows the application of

the TOE framework with CEO or TE as subject of inves-

tigation. This study targeted TEs of levels 4, 5, and 6

public, private, FBO and/or NGO hospitals because these

Technological Determinants: 

Perceived relative advantage,
Perceived compatibility, 
Perceived trialability, 
Perceived complexity 
Acquisition strategies

Organizational Determinants: 

Decision making structure;
Size of the hospital 
ICT infrastructure 
ICT HR capacity 
Financial Resources
Pursuit of technological leadership

Industry’s Environment Determinants: 

Level of completion for patients
Global medical tourism
Government/regulatory pressure  
Patients pressure
Insurance companies pressure
Professional association pressure

M-health Adoption of 

Patient Centered 

Applications 

Facility Centered 

Applications

Independent Variables

Dependent Variable

Constant Model – No 

Moderators

Model with Moderators

TE’s Sex (Ho1)
TE’s Level of Education 
(Ho2)
TE’s knowledge of m -health 
(Ho3)
Combined TE’s Sex, Level 
of Ed, Knowledge of m-
health (Ho4)

Figure 1 Conceptual framework of TOE determinants and moderators of TEs’ traits.
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hospitals constitute the primary mechanisms for introduc-

tion and roll-out of innovations in the Kenya health sys-

tem. Levels 3 (health centers), 2 (dispensaries and clinics),

and 1 (community levels) were excluded from this analysis

as their relevance for m-health and other innovations are

often reliant on the adoption of the higher levels of hospi-

tals (levels 4 to 6) that they refer their patients to.

This study used the census method for the 22 level 5

and 6 hospitals. It used the Slovin formula to select a

stratified simple random sampling method for the 485

level 4 hospitals to select a sample size of 219 facilities

proportionately distributed across the 47 counties and

ownership to derive a total of 126 public health facilities

from 278 registered hospitals; 63 private for-profit hospi-

tals from 139 registered facilities, and 30 from FBOs/

NGOs (Table 2).

Slovin Formula n ¼ N�ð1þNe2Þwas used to derive the sample size at

the margin error of e=0.05 or a confidence level of 95%. Where n is

the sample size and N, the total population. Since N=485, then

n ¼ 485�ð1þ 485 � 0:052Þ= 219 facilities.

The distribution of the sample size across the facilities

is shown in Table 3. The random selection of level 4

hospitals in the sample size guided the random selection

of TEs of the hospitals.

The ethical approval for the study was obtained through

United States International University - Africa and the

research approval was given by the National Council on

Science, Technology and Innovations (NACOSTI). In view

of the nature and scope of the study, the Ministry of Health

(MoH) at national level and the County Health Departments

also provided authorizations and recommendations before

data collection. A team of 15 experienced and trained local

research assistants was hired to distribute and collect the self-

administered questionnaire from the TEs of level 4, 5, and 6

hospitals sampled in order to ensure accuracy of respondents

and higher response rate. The use of emails or e-surveys was

not considered as a reliable option for this study due to the

low rate of response observed in other studies that targeted

CEOs or TEs of hospitals by email. Furthermore, relying on

e-surveys or emails had the potential challenges of excluding

rural hospitals that may have limited ICT and internet infra-

structures. Participation in the study by TEs was voluntary

and TEs had the option to decline participation on first

contact with research assistants or later when research assis-

tants returned for the collection of the questionnaire if applic-

able. Confidentiality of respondents was ensured by not

collecting personal identifiers and by guaranteeing de-link-

age of results to TEs or hospitals.

A pilot test was conducted in March and April 2018

with a convenience sample of 20 TEs of level 4 hospitals

in Nairobi and Kiambu counties. These 20 hospitals were

excluded in the sample size of level 4 hospitals included in

the study. The choices of Nairobi and Kiambu counties

was based on the higher presence of different levels of

hospitals and different types of ownership.

The outcome of the pilot test showed a reliability test

that was within the recommended range of alpha between

0.65 and 0.8.19

Table 2 National Distribution Of Hospitals By Categories Of Ownership And Classification Of Levels

Types Of Hospitals Public Private For Profit FBOs/NGOs Total

Tertiary Hospitals (level 6) 4 4 (1%)

Secondary Hospitals (level 5) 14 3 1 18 (4%)

Primary hospitals (District or sub-district level 4) 278 139 68 485 (95%)

Total 296 (58%) 142 (28%) 69 (14%) 507

Note: Data from the Kenya MoH Master list of hospitals (2017).

Table 3 Distribution Of Sample Size Across The Level 4 Hospital

Facilities

Types Of Hospitals Population Sample Size

Public 278 126

Private For Profit 139 63

FBOs/NGOs 68 30

Total 485 219

Case Processing Summary

N %

Cases Valid 20 100.0

Excludeda 0 0.0

Total 20 100.0

Note: aListwise deletion based on all variables in the procedure.
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Because this study adapted the questionnaire used in

other studies using TOE/DOI framework, content validity

was used as guided by Foxcroft, Paterson, le Roux and

Herbst.20 Feedback from different panels of experts,

research assistants, and respondents in the pilot was sum-

marized to guide further refinement of key terminologies

in the questionnaire. Data collection was initiated from

April to July 2018.

The data analysis was conducted using SPSS 21 and

comprised descriptive and inferential statistics using statisti-

cal techniques, non-parametric methods. The study used the

Logit Regression Analysis (LRA) to explain the theoretical

and mathematical reasoning of the two outcomes Y=0 or

Y=1. The Logit Regression Model (LRM) as used in this

study, satisfied the characteristics of the study where the

dependent variable is binary while the explanatory variables

were nominal, ordinal, and interval/ratio. In addition, the

LRM model was found appropriate, as its analysis was not

constrained by normality requirement as well as restrictions

of missing values in data. In this model, the explanatory

variables were incrementally added to determine their indi-

vidual and collective effect on adoption of m-health applica-

tions. The Nagelkerke R square was used to explain variance

in the logistic models. The Hosmer and Lemeshow Chi-

squared was used to test significance of the model and

classification of respondents in their respective groups.

The model analysis collected n explanatory variables

that resulted in two specific outcomes Y= 1 adoption of

m-health, Y= 0 rejection of m-health. Adoption was

defined as official hospital’s adoption and use of PC or

FC m-health at the time of the study. The inferential

statistics focused on relationship and correlation between

the dependent variables (Y; Y1, 0) and the explanatory

variables of the constant models denoted as X (X1 to n)

where X1 = =Gender of TE, X2 Education level of TE,

X3= Knowledge of m-health of TE and X4 = combined

effect of gender, level of education, and knowledge of

m-health.

The general LRM therefore is presented as follows:

In
pk

1� pk

� �
¼ ψ0 þ ψ1X1 þ ψ2X2 þ ψ3X3 þ ψ4X4

Where Pk=is the likelihood of adopting the kth (for k=1,2)

m-health technological category 1= PC and 2= FC.

Findings
The total number of questionnaires that met the requirements

for the study was 211 out of 241 (219 level 4 hospitals and 24

level 5 and 6 hospitals) distributed questionnaires across 24

counties. This represents 87.5% response rate which com-

plies with recommendations by Fincham21 that a response

rate of 80% and above is needed for generalizability of

results of surveys. Four questionnaires were discarded

because they were filled by non-top executive staff and 3

questionnaires were discarded because the hospitals self-

categorized as level 3 hospitals despite being registered as

level 4 in the KenyaMinistry of Health database. The overall

distribution of respondents by hospital ownership was 48%

for public, 36% for private, and 16% for FBOs/NGOs. The

distribution by level of hospitals was 80% level 4 hospitals,

16% level 5 hospitals, and 4% level 6. The geographical

distribution of hospitals was 36% urban, 38% semi-urban,

and 26% rural.

Tables 4–8 show the distribution of age, sex, level of

education, knowledge of m-health, and tenure of top

executives. Most TEs were below 50 years old (85.2%).

The age distribution of TEs represented a mix of young

(18% between 21–30 years of age) and older TEs (66%

between 31 and 50 years of age). The sex distribution of

TEs of hospitals (levels 4–6) in Kenya is highly imbal-

anced with female TE in charge of hospitals representing

only 24.7%. Public hospitals and FBOs have the highest

imbalance of F:M (24% of female vs 76% of male),

followed by private hospitals (at 26% vs 74%). Forty-

six percent had completed undergraduate while 38.4%

completed master’s or other postgraduate levels. A few

executives (2.8%) reported having obtained doctorate or

PhD degrees. Most top executives (65%) rated their

knowledge of m-health as medium. Only 12.9% of top

Table 4 The Distribution Of Age Of Top Executives

Age Frequency Valid Percent Cumulative

Percent

21–30 39 18.6 18.6

31–40 90 42.9 61.4

41–50 50 23.8 85.2

51–60 27 12.9 98.1

Above 60 4 1.9 100

Total 210 100

Reliability Statistics

Cronbach’s Alpha N of Items

0.748 76
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executives rated their knowledge of m-health as very

high, while 17.7% rated their knowledge as low. The

rest (4.3%) did not have any knowledge of m-health.

Private hospitals had more TEs with higher knowledge

of m-health. The majority (53.1%) of TEs had held their

leadership position between 1–5 years, followed by those

(21.2%) who had held the leadership position between 5

to 10 years. Only 8.6% of TEs had been in their position

for more than 10 years compared to 16.9% who had been

in the executive leadership position for less than a year.

Public hospitals had the highest number of new TEs

(22.7%) and fewer long-serving TEs (2.9%).

Figure 2 shows the distribution of level of knowledge

of m-health across the different age brackets. The age

bracket of 31–40 years of age had the highest concentra-

tion of high and medium level of m-health knowledge. The

distribution of the different levels of knowledge of

m-health within each age bracket was more or less similar.

The age bracket of 21–30 had 6 missing data.

Table 9 shows the distribution of adoption of PC and

FC m-health applications.

To determine the estimated LRA of the moderating

effect of TEs' traits, this study first conducted the

Omnibus Tests of model coefficients to check if the new

model with moderating variables of TEs’ sex, level of

education, and knowledge of m-health was an improve-

ment of the constant model with TOE/DOI without inte-

gration of TEs' traits at 5% of significance level. It then

used the enter method of model fitting which involves the

entering of all TOE determinants or variables at the same

Table 5 The Distribution Of Sex Of Top Executives By Category Of Hospitals

Public Hospital Private Hospital Faith-Based Hospital/NGO Total

Sex of respondent Female 24 20 8 52
Male 77 56 25 158

Total 101 76 33 210

Table 6 The Distribution Of Level Of Education Attained By Top

Executives

Highest Level Of

Education Attained

Frequency Valid

Percent

Cumulative

Percent

Undergraduate 97 46.9 46.9

Post-graduate/Masters 81 39.1 86

Doctorate/PhD 6 2.9 88.9

Diploma 23 11.1 100

Total 207 100

Table 7 The Distribution Of Top Executives’ Knowledge Of M-Health

Category Of Hospital Classification Total

Public Hospital Private Hospital FBO/NGO

Extent of your knowledge of M-Health High 9 14 4 27
Medium 63 49 24 136

Low 23 9 5 37

None 5 4 0 9

Total 100 76 33 209

Table 8 The Distribution Of Tenure of Top Executives

Category Of Hospital Classification Total

Public Hospital Private Hospital FBO/NGO

Period of time in current position Less than a year 23 9 3 35

1–5 years 57 37 16 110

5–10 years 18 14 12 44

10 and above 3 13 2 18

Total 101 73 33 207
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step for each of the two categories (PC and FC) of

m-health innovations and regressed them on the identified

TE traits of male sex, highest educational level attained,

and highest knowledge of m-health.

Table 10 presents the results of the Omnibus tests for

Model Coefficients for each PC and FC m-health

application.

It shows that for both the PC and FC models with or

without the combined moderating traits of TEs' sex, level

of education and knowledge of m-health were statistically

not significant as indicated by p value > 0.05 for PC

m-health applications (p=0.643) with no moderator and

p= 0.643 with presence of moderators. The same results

apply for FC m-health applications with p= 0.604 (>0.05)

with no moderator and p=0.323 (>0.05) with moderator.

This implies that the predictive power of the two models

did not improve over that of their respective constant only

models.

However, the results of goodness of fit (Table 9) show

that inclusion of the moderator variable improved the expla-

natory power of the variances in the two models (PC and

FC). The higher values of Nagelkerke R Squared in the

presence of moderators of 0.218 and 0.68 implies that

21.8% for PC and 68% for FC of the respective changes

in adoption of the two interventions were explained by the

moderating variables identified. Table 11 presents the out-

put for model summary which provides information about

the goodness of fit of the two models.

Table 12 also demonstrates an overall goodness of fit of

the two models under both the moderator and non-modera-

tor TEs’ traits variables. An overall goodness of fit of the

model is indicated by p-values > 0.05. For both PC (p-value

of 0.284 with no moderator and 0.615 with moderator) and

FC (p-value of 0.812 with no moderator and 0.328 without a

moderator) had p-values greater than 0.05. Therefore, the

goodness of fit assumption was confirmed for both PC and

FC models.

Tables 13 and 14 show the estimated coefficients for

each moderating variable of TEs’ traits on the TOEs and

Figure 2 The distribution of age and extent of knowledge of m-health.

Table 10 Omnibus Tests Of Model Coefficients

m-health applications

category

Omnibus Tests Of Model

Coefficients

Chi-squared Df Sig.

(p-Value)*

PC No Moderator 1.674 3 0.643

Presence of Moderator 1.674 3 0.643

FC No Moderator 1.852 3 0.604

Presence of Moderator 8.113 7 0.323

Note: *Significant at 5% level of significance.

Table 9 The Distribution Of Adoption Status By Level Of Hospital, Ownership And Geographical Location

Facility attributes Patient Centered Facility Centered

Non Adopters Adopters Non Adopters Adopters

Hospital Classification Level IV 54 (42%) 75 (58%) 88 (54%) 75 (46%)

Level V 7 (28%) 18 (72%) 12 (41%) 17 (59%)

Level VI 2 (67%) 1 (33%) 3 (50%) 3 (50%)

Facility ownership Public 35 (44%) 45 (56%) 57 (59%) 39 (41%)

Private 22 (41%) 32 (59%) 31 (44%) 39 (56%)

FBO/NGO 6 (26%) 17 (74%) 15 (46%) 17 (54%)

Facility Location Urban 25 (44%) 32 (56%) 38 (54%) 33 (46%)

Peri-urban 25 (43%) 34 (57%) 40 (53%) 36 (47%)

Rural 13 (32%) 28 (68%) 25 (49%) 26 (51%)
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on adoption of PC and FC m-health. Variables with p

values (Sig) less than 0.005 are statistically significant

moderators of adoption of PC and FC m-health applica-

tions by hospitals in Kenya. The Wald chi-squared statistic

tests the unique contribution of each moderating variable

in the context of other predictor variables, to test the

conventional 0.05 standard for statistical significance.

The final LRA equation of moderating effect of TEs' sex,

level of education and knowledge of m-health is as follows:

In
p2

1� p2

� �
¼ 2:505þ3:464� Genderþ 0:212� Education level

�1:038� Extent of m � healthKnowledge

�0:520� Gender� Education Level�
Extent of m� Health Knowledge

� �

For PC m-health adoption, the results indicate that only the

gender of the TE (p=0.035 (p<0.05) and the extent of top

executives’ knowledge of m-health (p=0.009 (p<0.05) were

statistically significant moderators of PC m-health applica-

445 tions' adoption. Using male TE as a reference baseline

showed that the moderating effect of sex of the hospital TE

increased the odds of adoption of the intervention by 3.396.

Using high level of knowledge as a reference, the negative

B of –1.038 on knowledge of m-health showed that a

negative 450 change in extent of m-health knowledge will

have the effect of decreasing the likelihood of adoption by

6.908. The combined effect of TEs' sex, level of education

and knowledge of m-health did not have any statistically

significant moderating effect on adoption of PC m-health

applications.

The final LRA equation for moderating role of traits of

TEs on FC m-health adoption is as follows:

In
p2

1� p2

� �
¼ �0:546þ 0:649�Sexþ 0:357�Education

level�0:358� Extent of m� health Knowledge

�0:076� Sex�Education level�
Extent of m � health Knowledge

� �

Table 12 Hosmer-Lemeshow Test

m-Health Applications

Category

Hosmer-Lemeshow Test

Chi-Squared df Sig.

(p-Value)*

PC No Moderator 3.802 3 0.284

Presence of Moderator 6.289 8 0.615

FC No Moderator 0.954 3 0.812

Presence of Moderator 8.053 7 0.328

Note: *Significant at 5% level of significance.

Table 11 Model Summary For Goodness Of Fit Test

m-Health

Category

Goodness Of Fit Summary

−2 LOG

Likelihood

Cox & Snell

R Square

Nagelkerke

R Square,

PC No

Moderator

175.411 0.013 0.017

Presence of

Moderator

153.793 0.161 0.218

FC No

Moderator

212.500 0.012 0.016

Presence of

Moderator

206.240 0.051 0.068

Table 13 PC Innovation Adoption And Moderating Effect Of Top Executives’ Traits

Variables In The Equation

Variables B S.E. Wald df Sig. Exp

(B)

95% C.I. For EXP

(B)

Lower Upper

Technological Determinants −0.810 0.762 1.132 1 0.287 0.445 0.100 1.979

Organizational Determinants 0.119 0.420 0.080 1 0.777 1.126 0.494 2.567

Industry’s Environment Determinants 0.277 0.713 0.151 1 0.698 1.319 0.326 5.340

Gender of CEO 3.464 1.880 3.396 1 0.035 31.938 0.802 1271.259

Highest level of education attained 0.212 0.350 0.367 1 0.545 1.237 0.622 2.458

Extent of knowledge of m-health −1.038 0.395 6.908 1 0.009 0.354 0.163 0.768

Gender of CEO by Highest level of education attained by Extent of

knowledge of m-health

−0.520 0.329 2.490 1 0.115 0.595 0.312 1.134

Constant 2.505 1.657 2.286 1 0.131 12.248
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For FC m-health adoption, none of the top executive’s

traits variables had statistically significant moderating

effect on adoption of FC model. The combined effect of

TEs' sex, level of education and knowledge of m-health

did not have any statistically significant moderating effect

on adoption of FC m-health applications. Table 13 sum-

marizes the outcome of the four hypotheses tested in this

study.

Discussion
This study uniquely shows that the moderating effects of

TEs' traits are different for PC and FC m-health adoption.

The sex of TE (p=0.041) and the level of TEs’ knowledge

of m-health (p=0.009) were statistically significant mod-

erators of adoption of PC m-health applications but not

significant for adoption of FC m-health applications.

This study concurs with findings in China by Zhang

et al11 that found that being male had a higher predict-

ability and moderating effect on adoption of m-health and

found significant gender differences in adoption patterns.

This study also concurs with findings of Hoque12 in

Bangladesh that found significant gender differences in

adoption of m-health. In Kenya, Ochola10 found that the

sex of the TE significantly moderated adoption of e-com-

merce by small and medium enterprises. However, unlike

for e-commerce (which could be categorized as PC), this

study shows that male TEs as opposed to female TEs are

more likely to adopt m-health. It reinforces findings by

Nderitu, Kassie and Shiferaw22 in the agricultural sector

in Kenya that found females less likely to adopt innova-

tions due to socio-economic and cultural barriers.

Laukkanen23 also found significant disparity on adoption

of internet and mobile banking innovations due to gender

related barriers.

This study also concurs with the findings by Ochola10

that TEs' knowledge of technology significantly moderated

the organization’s adoption of the technology. However, it

differs from the findings by Ochola10 that the level of

education of TE is a significant moderator of adoption of

innovations. However, it is important to note that most

Table 14 FC M-Health Applications On Adoption And Moderating Effect Of Top Executives’ Traits

Variables In The Equation

Variables B S.E. Wald df Sig. Exp

(B)

95% C.I. For

EXP(B)

Lower Upper

Technology 0.309 0.574 0.289 1 0.591 1.362 0.442 4.196

Organization −0.165 0.353 0.219 1 0.640 0.848 0.424 1.694

Environment 0.054 0.101 0.280 1 0.596 1.055 0.865 1.287

Gender of CEO 0.649 1.240 0.274 1 0.601 1.914 0.168 21.759

Highest level of education attained 0.357 0.278 1.652 1 0.199 1.429 0.829 2.463

Extent of your knowledge of M-Health −0.358 0.276 1.687 1 0.194 0.699 0.407 1.200

Gender of CEO by Highest level of education attained by Extent of your

knowledge of M-Health

−0.076 0.224 0.115 1 0.734 0.927 0.597 1.439

Constant −0.546 1.158 0.222 1 0.637 0.579

Table 15 Model Result Of Hypothesis Of Moderating Effect Of TEs' Traits On Adoption Of M-Health

PC m-Health

Applications

FC m-Health

Applications

H01 Top executives’ sex has no significant statistical moderating effect on m-health adoption by

hospitals in Kenya.

Fail to Reject Fail to Reject

H02 Top executives’ level of education has no significant statistical moderating effect on m-health

adoption by hospitals in Kenya.

Fail to reject Fail to Reject

H03 Top executives’ knowledge of m-health has no significant statistical moderating effect on

m-health adoption by hospitals in Kenya.

Rejected Fail to Reject

H04 The combined traits of TEs' sex, level of education and knowledge of m-health has no significant

moderating effect on m-health adoption by hospitals in Kenya.

Fail to Reject Fail to Reject
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studies reviewed did not investigate the differential effect

of PC and FC m-health applications. PC m-health applica-

tions are relatively less expensive and less complex to

integrate and adopt. They are relatively externally focused

and may involve less complex management of changes in

the hospital’s processes and procedures than FC m-health

applications (mobile telemedicine, information and deci-

sion support system and patient records). Adoption of PC

m-health applications may also elucidate less resistance to

change by staff than FC m-health.

Therefore, two possible explanations may be derived

from the differences in the moderating effect of PC and FC:

1. the moderating effect of TEs' traits is affected by

the level of complexity of the technology. While PC

m-health applications that are less complex are

affected by the traits of the TE, FC are not.

2. The moderating effect of TEs' traits is affected by

the required organizational change and change

management that the technology entails. PC

m-health applications may require less organiza-

tional change, capital investment and change man-

agement than FC and therefore are highly

moderated by TEs' traits.

It is also important to note the unique context of Kenya

that may also explain the differences in the significance of

moderating effect between PC and FC. Unlike in other

HICs, Kenya’s expansion of cell-phone coverage has

expanded faster than ICT capacity of hospitals to support

complex FC m-health innovations, which may provide a

basis for confident investment in PC m-health compared to

FC m-health.24 In 2016 the mobile penetration reached

88.1% with 37.8 million subscribers. Pre-paid subscrip-

tions accounted for 97.3% (36.8 million subscribers). 99%

of the internet subscribers in Kenya access the internet

through their mobile phone, thus representing a good

basis for PC m-health.6

The findings of this study, therefore, present significant

considerations for effective scale up of m-health in Kenya

and other LMICs.

In addition to developing digital or e-health policies,

policy makers should integrate digital health modules in

the medical education curricula and in the professional

development programs of hospital managers. They should

also ensure integration of policy incentives that remove

any gender-related barriers to adoption of digital health

innovations and reduce the gender-imbalance in the

distribution of TEs of hospitals. The national and county

level scale-up strategies should be differentiated for PC

and FC m-health applications.

Managers and owners of hospitals should invest in

capacity and professional development of the hospital’s

leadership in digital health innovations and establish a

differentiated PC and FC introduction and change manage-

ment plan. They should also ensure implementation of

organizational policies that remove gender related barriers

to adoption of innovations and career path.

Developers and marketers of digital health innovations

should integrate TEs' knowledge of m-health and gender-

related barriers in their product development and market-

ing strategies for PC products. However, FC products may

be moderated by other factors such as pre-existence of IC

infrastructure and a cohesive change management strategy.

This study also recommends a differentiated approach to

future investigations of adoption of digital health innova-

tions based on the focus of the innovations. Aggregating

all m-health or digital innovation without PC or FC differ-

entiation may continue to provide a techno-optimistic bias

of studies on adoption of IT innovations.8,13

Conclusion And Recommendations
This study provides evidence of effects of top executives’

traits on adoption of m-health innovations by hospitals in

Kenya. It shows that the sex of TE and knowledge of m-health

were significant moderators of adoption or rejection of

m-health applications. To increase adoption and scale up of

m-health and minimize failure rates, priority should be given

to increasing top executives’ knowledge of m-health and

establishing policies and practices that minimize gender bar-

riers to adoption of m-health and other digital health innova-

tions. Therefore, policy makers, developers of m-health, and

marketing practitioners need to develop a differentiated

approach to PC and FC scale up strategies. While PC scale

up requires mainstreaming of gender-sensitive training and

continuous human resources development on digital health,

FC will require greater focus on system and infrastructure

capacity strengthening and strategic management of change.

Limitations And Suggestions For
Future Research
This study did not use a longitudinal view of adoption of

innovations in view of the nascent nature of m-health

adoption in Kenya. It also did not separate the different

processes and stages of decision making in adoption (e.g.,
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considering adoption or adopted then rejected) but instead

chose a binary approach (adopted or not adopted) in view

of the nascency of the field of m-health and in compliance

with the logit regression model used. This study did also

not integrate the effect of network externalities (when a

hospital adopts a technology because other hospitals

within the network have adopted). It also did not disag-

gregate the moderating effect of TEs' tenure and category

of ownership of the hospitals (public, private, or faith

based) and geographical locations (urban, semi-urban,

rural). Future studies should integrate these analyses and

evaluate their longitudinal effect on PC and FC m-health

and other digital health innovations.
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