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Abstract 

Non-communicable diseases (NCDs) pose a significant public health challenge in Sub-Saharan Africa, where traditional 

healthcare systems in Sub-Saharan Africa often grapple with limited infrastructure, healthcare worker shortages, and 

accessibility challenges. Mobile health (mHealth) interventions have emerged as promising tools to enhance health promotion 

and literacy, providing innovative solutions to these challenges. This study evaluates the feasibility and effectiveness of 

cross-country mHealth interventions through a secondary analysis of the NCD 365 project, which utilized outcome data from 

January to December 2020. A multi-stage sampling technique was employed to select participants from five countries, and data 

were collected via an online Google form. The analysis focused on platform usage, literacy distribution, and the relationship 

between health literacy levels and the platforms used. Descriptive statistics and the Kruskal-Wallis test were used to evaluate the 

data. Results indicated that WhatsApp was the most widely used platform in four of the five countries, while Twitter 

predominated in Uganda. Adjusted literacy levels varied slightly, with Kenya and Nigeria showing higher levels compared to 

Cameroon, Zimbabwe, and Uganda. Gender differences in literacy were minimal, with males displaying marginally higher 

literacy scores. The Kruskal-Wallis test revealed no significant differences in literacy levels across platforms or countries, 

reinforcing the feasibility and effectiveness of cross-country mHealth interventions. These findings suggest that initiatives like 

the NCD 365 project can effectively promote health literacy and healthcare delivery across diverse settings in Sub-Saharan 

Africa. While regional differences in platform preferences exist, the overall success of the project highlights the potential for 

scalable and adaptable mHealth strategies. Future research should focus on the long-term impacts and platform-specific 

effectiveness to further optimize mHealth interventions. 
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1. Introduction 

1.1. Health Promotion 

Health promotion involves enabling individuals to gain 

control over their health and its determinants, thereby en-

hancing their health. [1] Various strategies are employed in 

health promotion, including education and awareness cam-

paigns that educate people about healthy lifestyles and the 

importance of maintaining good health [2]. Additionally, 

policies and legislation that support structural health deter-

minants and environments play a crucial role. For instance, 

laws mandating restaurants to provide nutritional information 

on menus or prohibiting smoking in public places promote 

healthy behaviors [3]. 

In Sub-Saharan Africa, the area and regions of the continent 

of Africa that lie south of the Sahara, poor infrastructure, such 

as inadequate roads, transportation, and communication sys-

tems, hinders the reach of health promotion programs, espe-

cially in rural or remote areas. Political instability and conflict 

further complicate these efforts [4]. Despite these obstacles, 

health promotion remains a vital component in improving 

health literacy and overall population health. 

1.2. Health Literacy 

Health literacy refers to the capacity of individuals to ob-

tain, process, and understand basic health information and 

services needed to make appropriate health decisions [5]. It is 

crucial for health promotion, as higher levels of health literacy 

lead to improved self-health behaviors and utilization of 

healthcare services. 

In Sub-Saharan Africa, health literacy poses significant 

challenges. Barriers include language difficulties, poor infra-

structure, limited education, and cultural differences [4]. 

These barriers hinder individuals' ability to comprehend and 

use health information effectively, impacting their health 

outcomes. Cross-country mHealth interventions involve the 

use of mobile and digital technologies to deliver health pro-

motion, education, and services across multiple countries or 

regions. These initiatives leverage platforms such as apps, 

social media, and messaging services to address shared health 

challenges, like non-communicable diseases, in diverse set-

tings. By facilitating collaboration and resource sharing, 

cross-country mHealth interventions aim to enhance health 

outcomes and bridge gaps in health literacy across borders. 

1.3. eHealth and mHealth 

eHealth involves using digital technologies to support 

health and healthcare, encompassing websites, apps, tele-

medicine, and electronic health records. These technologies 

improve healthcare efficiency, effectiveness, and accessibility 

[5]. eHealth enhances communication, provides access to 

health information, and supports self-management. For ex-

ample, telemedicine enables virtual consultations, and elec-

tronic health records facilitate easier sharing of patient in-

formation [6]. 

mHealth, or mobile health, leverages portable electronic 

devices like smartphones or wearable technology to deliver 

healthcare services and information. Unlike eHealth, mHealth 

focuses specifically on mobile technology to enhance 

healthcare delivery, particularly in resource-limited settings. 

Applications include mobile health monitoring, disease 

management apps, and mobile-based patient-provider com-

munication. mHealth has the potential to revolutionize 

healthcare delivery in low- and middle-income countries [7]. 

mHealth is closely linked to health literacy, as users must 

have the skills to access and interpret information correctly. 

Evaluations of various mHealth applications indicate that 

these technologies can enhance health literacy by providing 

accessible, easy-to-understand health information and sup-

porting chronic condition self-management [6]. 

1.4. Non-Communicable Diseases 

Non-communicable diseases (NCDs), such as diabetes, 

cardiovascular disease, and cancer, are a major global health 

burden, responsible for 74% of deaths worldwide and leading 

to significant disability [8]. In Sub-Saharan Africa, the burden 

of NCDs is particularly high due to prevalent risk factors like 

tobacco use, unhealthy diet, and physical inactivity, coupled 

with limited capacity to prevent, diagnose, and treat these 

diseases [9]. 

Addressing the high burden of NCDs in Sub-Saharan Af-

rica requires increased awareness, improved access to pre-

vention, diagnosis, and treatment services, and addressing 

underlying social, economic, and environmental determinants 

[8]. Health literacy plays a crucial role in this comprehensive 

approach, enabling individuals to access and utilize healthcare 

services effectively and maintain good health. 

1.5. Research Context 

In 2020, a project named NCDs 365 was established in 

Sub-Saharan Africa, involving eight partner countries: Kenya, 

Uganda, Tanzania, Ethiopia, Cameroon, Senegal, Zimbabwe, 

and Malawi. 

1.5.1. The NCDs 365 Project Phase 1: 2020 

The project involved daily dissemination of 366 posters and 

text messages on various NCDs, each month focusing on a 

unique them as indicated in table 1: 
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Table 1. NCDs 365 thematic focus areas. 

Month Thematic Focus 

January Introduction to NCDS. Learning the basics 

February Cancer, coinciding with the World Cancer Day Celebration 

March Drugs and Substance Abuse and NCDS 

April NCDS and COVID 19. Educating on the link between NCDs and COVID 

May Cardiovascular Diseases in line with May is May Measurement Month. 

June Diabetes and exploring its link to COVID 19 

July Mental Health with focus on the depression, anxiety among people. 

August Chronic Kidney Diseases. 

September Sickle Cell Disease. 

October Childhood Obesity. 

November Less talked about NCDs 

December NCDs prevention tips. 

 

Initially, five countries participated, with implementing 

partners being membership organizations like communi-

ty-based organizations (CBOs) and civil society organizations 

(CSOs). These organizations shared content daily on social 

media platforms and reported monthly reach. A survey con-

ducted at the end of the year among the implementing partners 

provided the basis for this study. 

1.5.2. Study Setting 

The study was conducted in five African countries: Kenya, 

Uganda, Nigeria, Cameroon, and Zimbabwe, selected for 

having implemented the project for the entire calendar year 

2020. These countries represent major regions within 

Sub-Saharan Africa and are significant contributors to the 

region's health landscape. 

1.6. Aim and Objectives 

This study aims to investigate the impact of a specific 

mHealth intervention on improving health literacy levels with 

a focus on non-communicable diseases. The objective was to 

assess the feasibility and effectiveness of implementing 

cross-country mHealth interventions for health promotion in 

Sub-Saharan Africa. 

2. Literature Review 

2.1. mHealth and Health Literacy: Global to 

Local Perspective 

The World Health Organization (WHO) defines mHealth as 

"medical and public health practice supported by mobile 

devices, such as mobile phones, patient monitoring devices, 

personal digital assistants (PDAs), and other wireless devic-

es"[5]. Health literacy, on the other hand, is described as “the 

achievement of a level of knowledge, personal skills, and 

confidence to take action to improve personal and community 

health by changing personal lifestyles and living conditions” 

[10]. 

The effectiveness of mHealth interventions is closely 

linked to health literacy. For mHealth applications to be ef-

fective, the information conveyed through mobile media must 

align with the unique health communication needs, orienta-

tions, and skills of the intended audience [11]. Studies have 

shown that health literacy levels significantly influence an 

individual's ability to properly take medications, understand 

labels and health messages, and overall health status [12, 13]. 

Implementing mHealth interventions can enhance health 

literacy, subsequently improving associated health outcomes 

[14]. 

In recent years, mHealth has emerged as a powerful tool for 

global health communication, showing its potential to en-

hance healthcare delivery, broaden access to information and 

services, and reduce costs in both developed and developing 

nations [15, 16]. mHealth is particularly promising in low- 

and middle-income countries, such as those in Sub-Saharan 

Africa, where traditional healthcare infrastructure may be 

limited [15]. The widespread adoption of mobile technology 

in Sub-Saharan Africa presents opportunities to leverage 

mHealth solutions to improve healthcare delivery, disease 

management, and health promotion. A summary of studies 

showing use of mhealth in low- to middle-income countries 

can be seen in table 4 below: 
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Table 4. Studies Showing Use of mHealth in Low- to Middle-Income Countries. 

Author Study Type Country Intervention Outcome 

Ali & Prins 

(2020) [17] 
RCT Sudan 

SMS to remind TB patients to 

adhere to treatment vs. control 

group 

Intervention group showed reduced default rate (6.8% vs. 

10.8%, P=0.563) and higher cure rate (78.4% vs. 59.5%, 

P=0.020). 

Murthy et al. 

(2019) [18] 
Pseudo RCT India 

Voice messaging to pregnant 

women to improve infant care 

practices 

Improved feeding practices at 6 months (OR 1.4, 95% CI 

1.08–1.82, p=0.009) and immunization status (OR 1.531, 

95% CI 1.141–2.055, p=0.005). 

Jahan et al. 

(2020) [19] 
RCT Bangladesh 

SMS messages and health 

education on lifestyle for hy-

pertension patients 

Greater adherence in salt intake (P=0.04) and physical 

activity (P<0.03) in control group, significant improve-

ment in primary outcome of salt intake (P<0.001). 

Ben-Zeev et 

al. (2021) 

[20] 

RCT Nepal 

Smartphone app promoting 

daily exercise for psychiatric 

patients 

Significant treatment×time interactions for BDI-II, 

GAD-7, RAS, RSES, and SDS, with patients finding the 

app highly usable and acceptable. 

 

2.2. Cross-Country mHealth Interventions 

One of the primary advantages of mHealth interventions is 

their ability to be implemented across different countries and 

regions, providing a cost-effective method of delivering 

healthcare services to populations in need. mHealth interven-

tions have the potential to reduce costs associated with tradi-

tional healthcare delivery methods, such as infrastructure, 

personnel, and equipment. This makes mHealth increasingly 

popular among global health organizations and governments 

aiming to improve healthcare access and outcomes. 

The COVID-19 pandemic underscored the importance of 

mHealth in promoting health and preventing the spread of 

infectious diseases. Regional bodies like WHO's African 

Region (WHO AFRO) and the Centers for Disease Control 

and Prevention (CDC) implemented mHealth campaigns to 

promote health and prevent COVID-19 spread [21]. For in-

stance, Africa's response included using mobile technology 

for contact tracing, case management, and community en-

gagement [22]. Similarly, the CDC's mHealth campaign in 

Nigeria promoted HIV testing and counseling services [23]. 

During the 2014 Ebola outbreak, mobile phone apps were 

launched to combat the epidemic and train frontline health 

workers [24] 

2.3. Research Gaps on mHealth Interventions in 

NCD Health Promotion in Africa 

Several research gaps exist regarding mHealth interven-

tions in NCD health promotion in Africa: 

Effectiveness of mHealth Interventions: Current evidence 

on the effectiveness of mHealth interventions in promoting 

health literacy and NCD prevention and control in Africa is 

insufficient [25]. More research is needed to assess the impact 

of mHealth interventions on health promotion and literacy, 

and to identify the most effective interventions for different 

populations and contexts. 

Diverse mHealth Platforms: Research in Sub-Saharan Af-

rica predominantly focuses on SMS as the primary channel 

for mHealth interventions. There is a lack of comprehensive 

research comparing the effectiveness of different platforms in 

promoting health literacy in the region [21]. 

Cross-Country Interventions: Cross-country mHealth in-

terventions for health promotion in Sub-Saharan Africa are 

underexplored. Limited evidence exists on their feasibility 

and effectiveness. Comparative studies examining the im-

plementation and impact of such interventions across dif-

ferent countries would provide valuable insights into their 

potential for addressing health literacy disparities in the 

region [26, 27] 

To address these research gaps, investment in research is 

necessary to inform the development and implementation of 

effective, sustainable, and ethically sound mHealth interven-

tions. 

3. Research Methodology and Design 

This study is a secondary analysis of outcome data from 

phase 1 of the NCD 365 project conducted by the Stowelink 

Foundation in Nairobi, Kenya, from January to December 

2020. The study aims to: 

Assess the feasibility and effectiveness of implementing 

cross-country mHealth interventions for health promotion in 

Sub-Saharan Africa. 

3.1. Search Strategy 

The search strategy involved finding articles from several 

databases by using specific key terms in combinations such 
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as “eHealth”, “mHealth”, and “NCD” with the conjunctions 

„OR‟ and „AND‟. The timeframe of the articles was kept 

expansive to include the maximum number of studies. At this 

point, screening of the titles and abstracts was initiated to 

ensure only relevant studies were kept. After this the accept-

ed articles were then analyzed thoroughly for data pertaining 

to the topic. 

Database: Ovid MEDLINE(R) and Epub Ahead of Print, 

In-Process, In-Data-Review & Other Non-Indexed Citations, 

Daily and Versions <1946 to January 03, 2023> 

Search Date: 04 January 2023 

Search Question: The Impact of m-health Technologies on 

Improving Literacy on Non-Communicable Diseases in Af-

rica. 

Table 2. PICOS Framework. 

S/N PICOS concepts Possible Search Terms 

1 Population Africa 

2 Intervention mHealth technologies 

3 Comparator N/A 

4 Outcome 
Literacy on noncommunicable dis-

eases 

5 Study design Any study design 

The terms generated using the PICOS framework in Table 2 

above were used to identify the most appropriate MeSH terms 

and free text search terms for each concept as seen in Table 3. 

Table 3. Search Strategy. 

Search Line (#) Search Terms Number of Results 

1 exp Africa/ 311756 

2 Telemedicine/ 35433 

3 mobile health.ab,kf,ti. 7781 

4 mHealth.ab,kf,ti. 8353 

5 “mobile health solution*”.ab,kf,ti. 69 

6 “mHealth solution*”.ab,kf,ti. 181 

7 “mobile health technolog*”.ab,kf,ti. 660 

8 “mHealthtechnolog*”.ab,kf,ti. 708 

9 TelmHealth.ab,kf,ti. 11877 

10 “TelmHealth solution*”.ab,kf,ti. 103 

11 “TelmHealthtechnolog*”.ab,kf,ti. 513 

12 digital health.ab,kf,ti. 6170 

13 “digital health solution*”.ab,kf,ti. 223 

14 “digital health technolog*”.ab,kf,ti. 699 

15 2 or 3 or 4 or 5 or 6 or 7 or 8 or 9 or 10 or 11 or 12 or 13 or 14 52658 

16 *Noncommunicable Diseases/ 2363 

17 chronic noncommunicable diseases.ab,kf,ti. 394 

18 “NCD*”.ab,kf,ti. 9697 

19 “Chronic NCD*”.ab,kf,ti. 86 

20 *Literacy/ 789 

21 *Health Literacy/ 6691 

22 (improv* adj2 health literacy).ab,kf,ti. 1234 

23 17 or 18 or 19 or 20 or 21 or 22 18105 

24 1 and 15 and 23 22 
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3.2. Study Setting 

The study was conducted in five African countries: Kenya, 

Uganda, Nigeria, Cameroon, and Zimbabwe. These countries 

were selected based on their participation in the NCDs 365 

project and the presence of implementing partner organiza-

tions that coordinated the data collection process throughout 

the full calendar year of 2020. 

3.3. Inclusion and Exclusion Criteria 

3.3.1. Inclusion Criteria 

Members of an implementing partner organization that 

executed the project for the entire year of 2020. 

Members of each participating organization who were 18 

years of age or older. 

Participants who accessed the online resources at least 

once. 

Individuals with basic English comprehension to complete 

the online questionnaire. 

Participants who provided written informed consent. 

3.3.2. Exclusion Criteria 

Members from implementing partner organizations that did 

not execute the project for the full year of 2020. 

Individuals unable to read, write, and respond in English. 

Non-participants of the NCDs 365 project. 

Individuals under the age of 18. 

Non-residents or individuals residing outside the selected 

countries. 

Individuals unable or unwilling to provide informed con-

sent. 

Inclusion and exclusion criteria were provided as a check-

list to respondents in the online questionnaire, which was a 

prerequisite for completing the rest of the questionnaire. 

3.4. Sampling 

A multi-stage sampling technique was used to select study 

participants from the 8 participating countries, which included 

a total of 5186 participants in the project. 

Stage One: Purposive Sampling Five countries were se-

lected out of the eight participating countries in Sub-Saharan 

Africa. The selected countries were Cameroon, Kenya, Nige-

ria, Zimbabwe, and Uganda. The selection criteria included 

active local partner organizations involved in the on-ground 

implementation of the project and having commenced the 

implementation and monitoring of the NCDs 365 project from 

January 1, 2020, to December 31, 2020. 

Stage Two: Convenience Sampling A questionnaire was 

distributed to 400 individuals who signed up for and actively 

participated in the NCDs 365 project across the five selected 

countries. 

3.5. Data Collection Management and Storage 

Data collection was conducted using an online Google form 

distributed through local organizations responsible for imple-

menting the project. The Stowelink Foundation managed the 

form, ensuring centralized data collection, efficient data man-

agement, and secure data storage as shown in figure 1 below. 

 
Figure 1. Data Collection Management and Storage. 
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The online questionnaire consisted of 40 questions divided 

into two parts: 

Part 1: Five questions on general characteristics (age, ed-

ucation, sex, country, employment status), duration of project 

exposure, and social media platforms accessed for project 

information. 

Part 2: Questions assessing knowledge on NCDs, includ-

ing overall knowledge, smoking and alcohol use, cardiovas-

cular diseases, diabetes, chronic lung diseases, and mental 

health. The response categories included Likert scales, yes/no, 

true/false, and open-ended/free text responses. Questions 

were adopted from the WHO stepWISE survey questionnaires 

[28]. 

3.6. Data Analysis 

A thorough quality check was performed before data 

analysis to ensure reliability. Only participants who com-

pleted the entire questionnaire were included in the analysis. 

Descriptive statistics (mean, median, standard deviation) and 

inferential statistics (ANOVA) were used, with a significance 

level of p < 0.05 and a confidence level of 95%. 

Scores were analyzed alongside control variables such as 

project exposure, participant country, social media platform 

engagement, and education levels, providing a comprehensive 

understanding of the research. 

3.7. Hypothesis Testing 

The research tested the following hypothesis: 

It is feasible and effective to implement cross-country 

mHealth interventions for health promotion in sub-Saharan 

Africa. 

A descriptive analysis was conducted to examine the im-

plementation and outcomes of the cross-country mHealth 

intervention, summarizing key findings and outcomes across 

different countries to provide insights into its feasibility and 

effectiveness. 

3.8. Ethical Considerations 

The University Research Ethics Committees (URECs) in 

the United kingdom reviewed this research project under the 

number 10811457 which was presented from the University 

of Manchester and ensured that the research ethics for the 

research project were adhered to. Ethical considerations were 

of utmost importance in this research study, and measures 

were implemented to ensure the protection and confidentiality 

of the participants in accordance with the Helsinki Declara-

tion. The study began by obtaining informed consent from the 

participants. To safeguard the privacy and confidentiality of 

the participants, the questionnaire deliberately avoided col-

lecting personal identifying information such as names, 

emails, ID numbers, or phone numbers. Furthermore, the 

research study obtained written permission from the Stowel-

ink Foundation, the primary custodian of the data, to use the 

secondary data for the study. 

4. Results 

4.1. Use of Different Online Communication 

Channels Across the 5 Countries 

In Cameroon, WhatsApp emerged as the most widely used 

platform, selected by the majority of participants (58.7%), 

followed by Facebook (14.3%). Instagram, Twitter, Websites, 

and LinkedIn had lower usage rates. Similarly, in Kenya and 

Nigeria, WhatsApp was the dominant platform, chosen by a 

significant percentage of participants (71.8% and 69.6%, 

respectively). 

However, in Uganda, the platform utilization pattern differed 

compared to other countries, with lower adoption rates for 

WhatsApp (20.0%) and higher adoption rates for Twitter (72.9%). 

Facebook, Instagram, Websites, and LinkedIn had minimal usage 

in Uganda. The results are indicated in table 5 below: 

Table 5. Online communication platform use per country. 

Platform 

Country 

Cameroon Kenya Nigeria Zimbabwe Uganda cumulative 

Count % Count % Count % Count % Count % Count % 

WhatsApp 37 58.7% 51 71.8% 48 69.6% 47 74.6% 14 20.0% 197 58.6 

Twitter 6 9.5% 8 11.3% 1 1.4% 4 6.3% 51 72.9% 70 20.8 

Facebook 9 14.3% 6 8.5% 3 4.3% 2 3.2% 3 4.3% 23 6.8 

Instagram 3 4.8% 2 2.8% 11 15.9% 4 6.3% 0 0.0% 20 6.0 

Websites 6 9.5% 1 1.4% 5 7.2% 4 6.3% 2 2.9% 18 5.4 
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Platform 

Country 

Cameroon Kenya Nigeria Zimbabwe Uganda cumulative 

Count % Count % Count % Count % Count % Count % 

LinkedIn 2 3.2% 3 4.2% 1 1.4% 2 3.2% 0 0.0% 8 2.4 

Total 63 100% 71 100% 69 100% 63 100% 70 100% 336 100% 

 

Overall, WhatsApp consistently emerged as the popular 

platform across all countries, serving as the primary means for 

individuals to access health promotion communication. Twit-

ter showed varying levels of popularity, ranging from 1.4% to 

72.9%, depending on the country. Facebook, Instagram, Web-

sites, and LinkedIn had relatively lower usage rates overall. 

4.2. Literacy Distribution Across the 5 

Countries 

The table 6 presents the adjusted literacy levels per coun-

try based on the original literacy levels in Cameroon, Kenya, 

Nigeria, Zimbabwe, and Uganda. The adjusted literacy levels 

provide a standardized measure that takes into account the 

distribution of literacy levels within the dataset. 

From the table 6 below, it can be observed that all five 

countries have similar original literacy levels, ranging from 

76% to 80%. However, when considering the adjusted liter-

acy levels, there are slight variations. Cameroon, Zimbabwe, 

and Uganda have relatively lower adjusted literacy levels, 

ranging from 15.17% to 15.75%. On the other hand, Kenya 

and Nigeria have slightly higher adjusted literacy levels, with 

Kenya at 15.75% and Nigeria at 15.39%. 

Table 6. Literacy levels per country. 

Country 
Original Literacy 

Level 

Adjusted Literacy 

Level 

Cameroon 77% 15.17% 

Kenya 80% 15.75% 

Nigeria 78% 15.39% 

Zimbabwe 77% 15.17% 

Uganda 76% 15.52% 

Mean 77.57 15.24% 

The analysis of literacy levels across the five countries re-

vealed distinct patterns. Kenya, Cameroon, and Uganda showed 

a normal distribution of literacy levels, with most individuals 

clustered around the mean, but with a positive skewness indi-

cating more individuals with higher literacy scores. In contrast, 

Nigeria and Zimbabwe had flatter, more dispersed literacy dis-

tributions, indicating a wider range of literacy levels, though 

these countries also exhibited positive skewness with a higher 

concentration of individuals scoring higher on literacy. 

Figures 2-6 visually represents these distributions, illustrat-

ing the differences in kurtosis and skewness for each country. 

 
Figure 2. Country wise literacy level in percentage – Cameroon. 

 
Figure 3. Country wise literacy level in percentage – Kenya. 
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Figure 4. Country wise literacy level in percentage – Nigeria. 

 
Figure 5. Country wise literacy level in percentage – Uganda. 

 
Figure 6. Country wise literacy level in percentage – Zimbabwe. 

4.3. Adjusted Average Literacy Levels for Each 

Country Disaggregated by Gender 

Table 7 provides the adjusted average literacy levels for 

each country, categorized by gender. The overall adjusted 

average literacy levels range from 72.95 to 77.35 across the 

five countries. There is a consistent trend where males tend 

to have slightly higher literacy levels than females within 

each country. However, the differences in literacy levels 

between genders are relatively small, ranging from 0.07 to 

0.11. Overall, the data suggests that the literacy levels are 

relatively similar between males and females in these coun-

tries. 

Table 7. Adjusted average literacy levels for each country disaggregated by gender. 

Country Adjusted Average Literacy (Female) Adjusted Average Literacy (Male) Adjusted Average Literacy 

Cameroon 73.97 74.05 74.02 

Kenya 77.32 77.37 77.35 

Nigeria 75.71 75.76 75.74 

Zimbabwe 73.08 73.16 73.12 

Uganda 72.91 72.98 72.95 

4.4. Comparison of Average Health Literacy Levels Against Country and Platforms 

The results presented in Table 8 highlight the relationship between average health literacy levels and the platforms through 

which individuals accessed health promotion information and material in the NCDs 365 project, segmented by country. 
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Table 8. Comparison of average health literacy levels against countries and platforms. 

Dependent Variable: LITERACY LEVEL (%) 

Platform Country Mean Std. Deviation N 

WhatsApp 

Cameroon 76.90 13.636 37 

Kenya 80.45 9.618 51 

Nigeria 76.84 11.182 48 

Uganda 72.70 9.430 14 

Zimbabwe 77.29 10.263 47 

Total 77.60 11.065 197 

Facebook 

Cameroon 71.34 9.382 9 

Kenya 71.05 4.009 6 

Nigeria 82.82 7.173 3 

Uganda 83.41 8.540 3 

Zimbabwe 83.07 1.052 2 

Total 75.36 8.973 23 

Instagram 

Cameroon 85.97 3.368 3 

Kenya 79.43 3.325 2 

Nigeria 79.81 17.378 11 

Zimbabwe 76.79 18.975 4 

Total 80.09 15.014 20 

Twitter 

Cameroon 77.53 9.288 6 

Kenya 78.53 8.724 8 

Nigeria 89.76 . 1 

Uganda 76.16 6.581 51 

Zimbabwe 75.77 5.193 4 

Total 76.72 7.051 70 

Websites 

Cameroon 78.47 5.227 6 

Kenya 87.80 . 1 

Nigeria 85.20 5.687 5 

Uganda 78.66 11.322 2 

Zimbabwe 78.29 11.728 4 

Total 80.84 7.744 18 

LinkedIn 

Cameroon 80.45 1.557 2 

Kenya 84.86 14.953 3 

Nigeria 83.81 . 1 

Zimbabwe 68.84 21.003 2 

Total 79.62 13.226 8 

Total 
Cameroon 76.86 11.749 63 

Kenya 79.70 9.509 71 
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Dependent Variable: LITERACY LEVEL (%) 

Platform Country Mean Std. Deviation N 

Nigeria 78.47 11.953 69 

Uganda 75.85 7.543 70 

Zimbabwe 77.14 10.688 63 

Total 77.57 10.401 336 

 

In Cameroon, Instagram users had the highest average literacy 

rate at 86%, followed by LinkedIn at 80%, though both platforms 

were used by less than 10% of participants. WhatsApp was the 

most popular platform, used by 58.7% of participants with a 77% 

average literacy rate, while Facebook was used by 14.3%. In 

Kenya, websites had the highest literacy rate at 88%, followed by 

LinkedIn at 85%, both accounting for less than 10% of users. 

WhatsApp had a 71.8% usage rate with an 80% literacy rate, and 

Twitter was the second most popular platform. In Nigeria, Twitter 

users had the highest literacy at 90%, followed by LinkedIn at 

84%, both with less than 10% usage. WhatsApp was the most 

used platform at 69.6%, with a 77% literacy rate, and Instagram 

was the second most popular. In Zimbabwe, Facebook led with 

an 83% literacy rate, followed by websites at 78%, both used by 

less than 10% of users. WhatsApp was used by 74.6% of partici-

pants. In Uganda, Facebook users had the highest literacy at 83%, 

followed by websites at 79%. Twitter was the most used platform 

at 72.9%, followed by WhatsApp at 20%. 

4.5. Hypothesis Testing 

In order to test hypothesis which states that it is feasible and 

effective to implement cross-country mHealth interventions for 

health promotion in sub-Saharan Africa, a descriptive analysis 

was conducted which involved comparing the differences on 

various countries where the project was implemented and sum-

marizing key findings. The descriptive statistics above have not 

established any significant differences between the countries in 

terms of literacy and use of the various social media platforms. 

To analyze this further the Kruskal-Wallis test was carried out to 

assess whether there are significant differences in literacy rates 

and use of various online communication platforms among the 

countries of Cameroon, Kenya, Nigeria, Zimbabwe, and Ugan-

da. The results are highlighted in the table 9 below: 

Table 9. Kruskal-Wallis test. 

Test Statisticsa,b 

 Platform Country 

Chi-Square 41.582 44.703 

Test Statisticsa,b 

 Platform Country 

df 49 49 

Asymp. Sig. .765 .648 

a. Kruskal Wallis Test 

b. Grouping Variable: LITERACY LEVEL (%) 

The Kruskal-Wallis test results for "Platform" (χ² = 41.582, 

df = 49, p = 0.765) and "Country" (χ² = 44.703, df = 49, p = 

0.648) show p-values greater than 0.05, indicating no signif-

icant differences in literacy levels across platforms or coun-

tries. Thus, the null hypothesis that there are no significant 

differences in literacy levels between platforms and countries 

cannot be rejected. These findings, along with the descriptive 

results, support the feasibility and effectiveness of imple-

menting cross-country mHealth interventions like the NCDs 

365 project for health promotion in Sub-Saharan Africa, as 

they can be conducted successfully despite regional differ-

ences. 

5. Discussion 

5.1. Summary of Key Findings 

This study aimed to assess the feasibility and effectiveness 

of implementing cross-country mHealth interventions for 

health promotion in Sub-Saharan Africa, focusing on the 

NCD 365 project conducted by the Stowelink Foundation. 

The study spanned five countries: Cameroon, Kenya, Nigeria, 

Zimbabwe, and Uganda. Key findings are summarized as 

follows: 

Platform Utilization: WhatsApp was the most widely used 

platform across most countries, except Uganda, where Twitter 

had the highest usage. 

Literacy Distribution: While the original literacy levels 

were similar across countries, the adjusted literacy levels 

showed slight variations, with Kenya and Nigeria having 

slightly higher adjusted literacy levels compared to Cameroon, 
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Zimbabwe, and Uganda. 

Gender Differences: Males generally had marginally 

higher literacy levels than females, though the differences 

were not substantial. 

Platform and Literacy Correlation: WhatsApp users 

demonstrated consistent literacy levels across countries, while 

platforms like Facebook, Twitter, and Instagram showed 

higher literacy levels but had lower overall usage rates. 

Hypothesis Testing: The Kruskal-Wallis test indicated no 

significant differences in literacy levels across different 

platforms and countries, supporting the hypothesis that 

cross-country mHealth interventions are feasible and effec-

tive. 

5.2. Discussion of Results 

5.2.1. Use of Different Online Communication 

Channels 

The predominance of WhatsApp as the primary commu-

nication platform for health promotion in Cameroon, Kenya, 

Nigeria, and Zimbabwe highlights its effectiveness and ac-

cessibility. WhatsApp's widespread usage is likely due to its 

ease of use, low cost, and high penetration rate in these 

countries. This aligns with previous studies that have identi-

fied WhatsApp as a critical tool for health communication in 

resource-limited settings [15]. 

In contrast, Uganda's preference for Twitter underscores 

the variability in platform popularity and highlights the need 

for tailored mHealth strategies. The significant use of Twitter 

in Uganda may be attributed to specific demographic or re-

gional preferences, indicating that mHealth interventions 

must consider local context and user preferences to maximize 

engagement and effectiveness [21]. 

5.2.2. Literacy Distribution Across Countries 

The adjusted literacy levels provide a nuanced under-

standing of health literacy across different countries. Kenya 

and Nigeria's slightly higher literacy levels suggest that these 

countries may have better educational infrastructure or more 

effective health promotion programs. Conversely, the lower 

adjusted literacy levels in Cameroon, Zimbabwe, and Uganda 

highlight areas that may require targeted interventions to 

boost health literacy. 

The normal distribution of literacy levels in Kenya, Cam-

eroon, and Uganda indicates a balanced spread of health lit-

eracy, while the flatter curves in Nigeria and Zimbabwe 

suggest more significant disparities in literacy levels. These 

findings emphasize the importance of customized interven-

tions that address specific literacy needs within each country 

[12]. 

5.2.3. Gender Differences in Literacy Levels 

The minimal differences in literacy levels between males 

and females suggest a relatively equitable distribution of 

health literacy across genders in the study countries. However, 

the slightly higher literacy levels among males may reflect 

broader socio-economic factors that influence educational 

opportunities and access to health information. This aligns 

with global trends where gender disparities in health literacy 

persist, albeit in varying degrees [13]. 

5.2.4. Correlation Between Platform Usage and 

Literacy Levels 

The correlation between platform usage and literacy levels 

reveals interesting insights. While WhatsApp was the most 

popular platform, other platforms like Facebook, Twitter, and 

Instagram showed higher average literacy levels among their 

users. This suggests that individuals with higher literacy lev-

els may prefer more diverse or specialized platforms for ac-

cessing health information. 

These findings indicate that mHealth interventions should 

leverage multiple platforms to reach a broader audience and 

cater to different literacy levels and preferences. By doing so, 

health promotion efforts can be more inclusive and effective 

[14]. 

5.2.5. Feasibility and Effectiveness of Cross-Country 

mHealth Interventions 

The hypothesis testing using the Kruskal-Wallis test did not 

find significant differences in literacy levels across different 

platforms and countries, supporting the feasibility and effec-

tiveness of cross-country mHealth interventions. This sug-

gests that standardized mHealth interventions like the NCDs 

365 project can be successfully implemented across diverse 

settings, contributing to improved health literacy and promo-

tion. 

The consistent results across countries, despite their dif-

ferences, demonstrate that mHealth interventions can be a 

powerful tool for health promotion in Sub-Saharan Africa. 

The success of the NCDs 365 project underscores the poten-

tial for scalability and adaptation of similar interventions to 

other regions and health issues [25]. 

5.3. Implications for Practice and Policy 

5.3.1. Leveraging Popular Platforms 

Given the high usage rates of WhatsApp, health promotion 

programs should prioritize this platform while also incorpo-

rating other platforms like Twitter and Facebook to reach 

different segments of the population. Tailoring messages to 

suit the communication styles and preferences of each plat-

form can enhance engagement and effectiveness. 

5.3.2. Addressing Literacy Disparities 

To address literacy disparities, targeted interventions 

should be developed to improve health literacy in countries 

with lower adjusted literacy levels. Educational programs, 
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community outreach, and localized content can help bridge 

these gaps and ensure more equitable health outcomes. 

5.3.3. Gender-Sensitive Approaches 

While gender differences in literacy levels were minimal, 

efforts should continue to ensure that both males and females 

have equal access to health information. Gender-sensitive 

approaches that consider the unique needs and challenges 

faced by different genders can promote inclusivity and equity 

in health promotion. 

5.3.4. Comprehensive mHealth Strategies 

Developing comprehensive mHealth strategies that lever-

age multiple platforms can enhance the reach and impact of 

health promotion efforts. These strategies should consider 

local contexts, preferences, and literacy levels to maximize 

engagement and effectiveness. 

5.3.5. Policy Support 

Policy makers should support the integration of mHealth 

interventions into national health strategies. By providing the 

necessary infrastructure, funding, and regulatory frameworks, 

governments can facilitate the successful implementation and 

scaling of mHealth programs. 

5.4. Future Research Directions 

5.4.1. Longitudinal Studies 

Future research should conduct longitudinal studies to assess 

the long-term impact of mHealth interventions on health liter-

acy and outcomes. This can provide deeper insights into the 

sustainability and effectiveness of such interventions over time. 

5.4.2. Platform-Specific Studies 

Further studies should explore the effectiveness of different 

mHealth platforms in various contexts. Understanding plat-

form-specific impacts can help tailor interventions more pre-

cisely and improve overall outcomes. 

5.4.3. Cross-Regional Comparisons 

Comparative studies across different regions within 

Sub-Saharan Africa can highlight regional differences and 

best practices. This can inform more contextually appropriate 

mHealth strategies and promote knowledge sharing among 

countries. 

5.4.4. Impact on Health Outcomes 

Future research should also examine the direct impact of 

improved health literacy through mHealth interventions on 

specific health outcomes. This can provide concrete evidence 

of the benefits and justify further investments in mHealth 

initiatives. 

5.5. Conclusion 

This research evaluated the feasibility and effectiveness 

of implementing cross-country mHealth interventions for 

health promotion in Sub-Saharan Africa through the NCD 

365 project. The study, conducted across Cameroon, Kenya, 

Nigeria, Zimbabwe, and Uganda, demonstrated that 

WhatsApp was the most widely used platform for health 

communication. 

The analysis revealed that mHealth interventions could ef-

fectively reach diverse populations and improve health literacy 

across different platforms and countries. Despite some dispari-

ties, the findings support the hypothesis that cross-country 

mHealth interventions are both feasible and effective in pro-

moting health literacy in Sub-Saharan Africa. These insights 

underscore the potential of mHealth strategies to enhance 

healthcare delivery, especially in resource-limited settings. 

Future research should focus on long-term impacts and plat-

form-specific studies to further refine and optimize mHealth 

interventions for broader and more effective health promotion. 
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