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Abstract 

 
Purpose of the Study: The aim of this explanatory mixed methods study was to understand 

what factors motivate Latinos with cardiometabolic risk factors (CMRF) to use mHealth. 

Design and Methods: Data from N=101 participants (63=Female, 38=Male) in the cross-

sectional survey and N=17 respondents in the semi-structured interviews were used to be 

analyzed and evaluated in the mixed methods phase. Survey items consisted of demographic 

information, clinical history, smoking and alcohol use, and predictors of mHealth use (Perceived 

health risks, Health Consciousness, Perceived usefulness, and mHealth literacy). In-depth 

interviews were conducted with Latinos with CMRF and transcripts of the interviews were 

analyzed for thematic content. Relationship between predictors of mHealth use was tested using 

regression and chi-squared analysis. Transcripts were analyzed using qualitative content analysis.  

Results: Health consciousness was found to be a statistically significant predictor of Perceived 

usefulness (β=0.24, P=0.050). Both Health consciousness and Perceived Usefulness were 

positively associated with mHealth use (β=0.15, P=0.151), (β=0.90, P=0.000) respectively. 

mHealth literacy moderated the relationship between Perceived usefulness and mHealth use 

(β=-2.05, P=0.046), and was related to both barriers and facilitators to mHealth use even 

though the interaction effect was negative. Seven major themes emerged with three facilitators 

of mHealth use: (1) Intrinsic motivation to learn how to improve health, (2) Availability of 

social resources, (3) Personalized features to meet their needs; and four barriers: (4) Lack of 

self-efficacy to operate devices, (5) Concern over affordability and financing mHealth, (6) 

Competing priorities lead to sedentary behaviors, and (7) Navigating a new country. 

Conclusion: In Latinos with CMRF, there is a strong awareness of perceived disease risk and 

the need to take care of oneself. mHealth was qualitatively reported as an important tool that 
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can help with disease self-management. Yet, mHealth literacy was needed to moderate the 

relationship between how participants appreciate its utility and their actual uptake. Given that 

such barriers are unique to the Latino community, researchers should create mHealth 

interventions that are literacy focused, culturally tailored, and affordable since they all influence 

mHealth use and CMRF self-management.  

Introduction 

Despite their higher CMRF morbidity compared to non-Hispanic whites, Latinos in the 

US face significant challenges in managing their health conditions. For instance, 42.5% Latinos 

are obese compared with 34.5% non-Hispanic whites, 13.1% have high total cholesterol 

compared to 12.5% non-Hispanic whites, and 12.8% have diabetes compared to 7.6% for non-

Hispanic whites.
[1-6]

 Latinos with CMRF often have difficulty managing their health condition 

due to a number of financial (e.g., lack of health insurance, low income), structural (poor 

geographic access to providers, lack of transportation) and cultural/linguistic barriers.
7
 

In particular, cultural and linguistic barriers include: cross-cultural miscommunication, where a 

clinician who is unfamiliar with Latino patients may perceive Latinos to be noncompliant, 

uninterested in preventive exams, or superstitious with a preference for medicinal herbs.
7
 All of 

these socioeconomic and cultural barriers have been associated with adverse CVD risk factors in 

Latinos. 
[9-10]

 The total cardiovascular costs in the year 2016 were approximately USD 555 

billion, largely attributable to CMRF treatment.
 10

 Given the higher CVD risk burden of Latinos 

and the costly health care estimates associated with CMRF, it is important to address this 

prevalent yet devastating health condition in this vulnerable population. Moreover, Latinos are 

the fastest growing demographic group in the country with a projected growth of 30% of the total 

population by 2050; 
[11-13]

 therefore, their public health is uniquely important to the US.  
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mHealth is an opportunity to not only bridge the gap of digital divide, but also eliminate 

cardiovascular health disparities. For an extended period of time, ethnic minorities had been 

deprived of accessing health information online and via mobile phones due to the digital divide, 

which is differential access to information and communication technology.
14 

Now that 

technology has become more ubiquitous; there has been an increase in mobile phone ownership 

and internet access among minorities, especially Latinos where 87% own cellular phones. 
[15,16]

 

mHealth interventions have been shown to be effective in improving treatment adherence and 

health outcomes when adopted,
[17,18] 

especially in improving CMRF.
[17,18] 

For example, a study 

using mHealth to support exercise prescription in patients with CMRF showed increase in 

compliance to exercise protocol, better self-management of disease and lower CMRF outcomes 

in the intervention group compared to the control group.
17

 Additionally, two systematic reviews 

of literature regarding the use of digital health interventions aimed at improving self-care of 

patients with cardiovascular risk factors found that interventions using cell phones, smartphone 

apps, telephone counseling and text messaging resulted in improved self-care in patients with 

CMRF and adherence to treatment.
[18, 19]

 In fact, adequate use of mHealth led to cost savings in a 

study focused on improving self-management of uncontrolled hypertension.
20 

Specifically, the 

intervention group not only had lower blood pressure outcomes, but they also had overall 

healthcare cost savings of $23,692 versus $5,923 in the usual care group.
20

 

This study will be the first to provide empirical evidence investigating the relationship 

among health beliefs and perceptions that influence Latinos’ use of mHealth. Latinos have a 

higher disease burden with CMRF, therefore there is a critical need for primary prevention 

among this vulnerable group. Death is often the first presentation in CVD and in many cases, this 

occurs with people who have limited contact with the health care system i.e. Latinos.
21

 Managing 
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established risk factors for disease using low-cost strategies such as mHealth has proven to 

reduce morbidity in CMRF.
[17,18]

 Therefore, this study will add to the limited body of evidenced-

based mHealth knowledge in Latinos’ use of mHealth in their self-management of non-

communicable diseases such as CMRF. Findings have the potential to support the need for 

researchers to develop and assess theory-based interventions applying high quality research 

design targeting Latinos with CMRF. 

                                                         Conceptual Framework 

The Technology Acceptance Model (TAM) has been one of the most popular models to 

understand mHealth use among disadvantaged populations such as the elderly, less educated 

folks and ethnic minorities.
[44-47] 

The TAM provides a comprehensive framework to explore the 

intricate relationship among health beliefs (e.g., Perceived Health Risks), Perceived Usefulness, 

mHealth Literacy and mHealth Use.
[48,49] 

The original TAM was modified for the purpose of the 

study (Figure 1) to add a health belief construct, Health Consciousness. Health Consciousness, 

“the extent to which a person takes care of his or her health,”
50

 is a particularly relevant concept 

to Latinos most of whom are first generation immigrants. Latinos recognize family as the locus 

of control in decision making and place low priority in caring for their own health resulting in 

poor health consciousness.
[1,51]

 According to the study framework, both Perceived Health Risks 

and Health Consciousness influence the person’s 

perception of usefulness.
 
 mHealth literacy is defined 

as one’s ability to understand and use mobile phone-

based health related applications.
[52,53] 

Despite the 

positive cardiovascular health outcomes in mHealth and the potential to reach marginalized 

populations, successful mHealth programs require that patients have the knowledge to access and 

Figure 1. Modified Technology Acceptance Model 



 

7 

use the functions their phones have.
[52,53] 

Limited health literacy is negatively associated with the 

use of preventive services, management of chronic conditions (e.g., CMRF) and self-reported 

health.
 [54,55] 

One proposed way to reduce health disparities is to close the gap in health literacy 

and increase the use of health information and communication technology to support patient self-

management.
54

 In the TAM, levels of mHealth literacy moderate the relationship between 

Perceived Usefulness and mHealth and mHealth use in Latinos with CMRF. 

Methods 

Data collection 

An explanatory mixed-methods design involving two recruitment methods was used. 

Among the 101 Latino adults recruited, 40 were recruited from the community (health centers, 

markets, restaurants) and 61 were referred to the study team from providers. All procedures were 

approved by the Johns Hopkins School of Medicine Institutional Review Board. Latino adults 

recruited in the community were approached and screened. They were included in the study if 

they expressed interest and met inclusion criteria. For those who were referred to the study team 

by a provider, screening was completed at the clinic and the study team followed up with the 

potential participant via telephone to gauge whether there was continued interest.  

To be included in the study, participants had to: a) identify as a Latino(a), b) be 18 years 

or older, c) have a diagnosis of at least one cardiometabolic risk factor and) have access to a 

wireless device (e.g. smartphone, tablet). Our sample size of 101 for the quantitative phase was 

determined to be optimal based on 80% power to detect statistical significance at an alpha level 

of 0.05 yielding an effect size of 0.18. After the protocol of the study was reviewed with the 

potential participant, written informed consent was obtained.  For participants who were 

interviewed via telephone, an abbreviated script of the informed consent was reviewed, and 
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verbal consent was obtained. Data collection materials were available in English and Spanish. 

The bilingual study team ensured that participants were in a stress-free interview environment by 

collecting data in a private, comfortable setting for in-person interviews or ensured that devices 

were silenced and household members not present in the same room for telephone interviews. An 

mHealth Use score was calculated once participants completed the cross-sectional survey. 26 

potential participants were purposively sampled and invited to complete the semi-structured 

interviews based on their level of mHealth use. The entire recruitment and selection process are 

highlighted in Figure 1. Participants were compensated $10 for completing each phase of the 

study. 

Figure 1. Flowchart of the participant recruitment, selection and data collection process. 
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Survey Instruments 

Socio-demographic items designed by the researcher included: age, native country, 

education level, English proficiency, marital status, occupation status, insurance status, smoking 

history, alcohol use, BMI, waist hip ratio and blood pressure. The TAM variables were measured 

using four scales. The Integrated health belief model and technology acceptance model was used 

to measure Perceived health risk
22

: 6 items 5-point Likert scale, Chronbach’s α 0.92. The same 

model
22 

was used to measure Perceived usefulness with 2 items on a 7-point Likert scale 

(Chronbach’s α 0.93). mHealth literacy was measured using the Digital Health Literacy 

Instrument on a 5-point Likert scale (Chronbach’s α 0.87).
23

 Health consciousness was measured 

using the Health consciousness Scale by Dutta-Bergman,
24

 which is a 5-point Likert scale 

consisting of 5 items (Chronbach’s α 0.84). The Unified Theory of Acceptance and Use of 

Technology was used to measure mHealth use.
25

 It consisted of three items on a 5-point Likert 

scale (Chronbach’s α 0.87). Since all scales were translated to Spanish, interviews were 

conducted with seven key informants prior to start of the study to ensure proper translation of the 

study items and to minimize threats to validity. Four experts from the study team gave a rating 

for the degree of relevance of each translated item (1, not relevant; 4, very relevant). An I-CVI of 

0.9 was calculated by dividing the rating with the number of experts.
26 

Items were finalized once 

a consensus was reached.  

Data Analysis 

 

For the quantitative arm, descriptive analyses were conducted to describe socio-

demographic and other characteristics of the participants. Means and standard deviations (SDs) 

were used to describe continuous variables and percentages and frequencies were used for 

categorical variables. Chi squared (χ
2
) tests were used to compare characteristics between males 



 

10 

and females for categorical characteristics and t tests for continuous characteristics. Survey data 

was analyzed using Stata (version 14). Data was explored using correlation techniques and 

simple linear regression. The main analysis was done by hierarchical multivariate regression. 

Study covariates (age, sex, income comfort, education, insurance, CVD risk score)
 
was entered 

in the first block.
 
In the second block, study variables Perceived usefulness was entered to 

examine its associations with mHealth Use after adjusting for the effect of the covariates.  To 

test the moderating effect of mHealth literacy, an interaction term was created (mHealth 

literacy*Perceived Usefulness) and was tested with a multiple linear regression analysis 

(Hypothesis 2.1) in predicting mHealth use. A significant regression coefficient for the 

interaction term indicated whether the relationship between Perceived Usefulness and mHealth 

Use differed by the level of mHealth literacy.  

A descriptive qualitative inquiry was implemented to understand the motivating factors 

that leads to use of mHealth from the individual experiences of the participants. Interviews 

lasted between 45 minutes to an hour. To bring closure to the study, participants were debriefed 

on important points.  In-depth individual audio files were transcribed verbatim and translated. 

An inductive analysis of the data was performed to identify major themes and subthemes. 

Similar and different themes were categorized in a cross-thematic matrix independently by two 

study team members (SD & PI). An inter-coder reliability was computed with Cohen’s kappa of 

82% indicating substantial agreement. The qualitative data was managed and analyzed using 

procedures of theme development using the software of NVivo. 12.  

To generate a comprehensive understanding of how cultural and social norms of Latinos 

with CMRF influence their mHealth use, participants were categorized by levels of mHealth use 

(low, medium, and high) using the scores from the study instrument.
25 

Specifically, those with 
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scores ranging from 0-4 on the mHealth use scale were categorized as low, 5-8 as medium and 

9-12 as high mHealth users. Cultural norms and beliefs were compared and contrasted by the 

levels of mHealth use. A joint display table was used to integrate findings and display data from 

both strands. 

Results 

Quantitative findings 

Between April 2019 and July 2020, 101 Latino participants were enrolled in the study 

(sample mean age 47 years ±12, 62% Female). The sample was predominantly from El Salvador 

(37%), Honduras (19%), Mexico (15%), Guatemala (11%). Four participants were US-born and 

were also second-generation where both parents were foreign-born. 90% of the participants were 

uninsured and 40% were unemployed. There was a significant difference in employment status 

by gender (P=0.005). 49% reported that their cost of living was difficult to maintain with their 

income. 37% of the participants completed elementary school and 37% were educated at a high 

school level. For the TAM variables, 53% of participants reported high Perceived health risks, 

57% reported high Health consciousness, 24% reported high Perceived usefulness, 41% reported 

high mHealth literacy and 46% reported high mHealth use. Stratified analyses revealed that 

women scored higher on each of the TAM constructs than men (Table 1). 

The study revealed that 32% of the participants were overweight according to a BMI of 

25-30 kg/m
2
 and 64% were obese with a BMI greater than 30 kg/m

2
. 39% had an unhealthy waist 

to hip ratio (WHR), which is considered to be a WHR >0.9 for males and >0.85 for females 

recruited in the community (N=40). The most reported cardiometabolic risk factor (CMRF) were 

hypertension (48%), Type II diabetes (41%) and dyslipidemia (58%). The proportion was higher 

in females compared to males for BMI, WHR and CMRF. A global coronary heart disease risk 

score was calculated and stratified into three groups: low risk (less than 6%), moderate risk  
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(between 6 and 10%) and high risk (greater than 10%). 36% of participants were concluded to 

have high coronary heart disease risk scores. Overall 70% of the Latinos with CMRF were 

prescribed medications and 4% had a history of depression, as shown in Table 2. A chi-square 

test of independence showed there was no significant association between gender and all the 

aforementioned clinical variables, except for smoking history where 9% of males smoked 

cigarettes compared to 2% females (P=0.001).
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Table 1. Sample Characteristics of Latinos with Cardiometabolic Risk Factors by Sex, N = 101 
 Total n (%) Male (n=38) Female (n=63) P value  

Recruitment sites 

  Community (market, salons, etc) 15 (14.8) 

  Esperanza Center  5 (5.0) 

  CASA Maryland 20 (19.8) 

  Proyecto Salud* 61 (60.4) 

Age (yrs) – mean (SD) 47 (12.0)     48 (11.0) 47 (12.0) 0.711* 

Education    0.658** 

  Elementary or less  37 (36.6) 16 (42.1) 21 (33.3)  

  High School grad or less 37 (36.6) 14 (36.8) 23 (36.5)  

  Vocational/Technical school  5 (4.95) 1 (2.63) 4 (6.4)  

  College grad or less 20 (19.8) 7 (18.4) 13 (20.6)  

Employment    0.005** 

  Full-time 27 (26.7) 7 (18.4) 33 (52.4)    

  Part-time 31 (30.7) 15 (39.5) 16 (25.4)  

  Unemployed 40 (39.6) 13 (34.2) 14 (22.2)  

Insurance    0.203** 

  Uninsured 90 (89.11) 37 (97.4) 53 (84.1)  

  Medicaid 6 (5.9) 1 (2.6) 5 (7.9)  

  Private  4 (4.0) 0 (0) 4 (6.4)  

English proficiency     0.104** 

   Low  87 (86.1) 30 (78.9) 57 (90.5)  

   Moderate-High 14 (13.8) 8 (21.0) 6 (9.5)  

Income comfort 0.143** 

   Difficult to manage  49 (48.5) 22 (57.9) 27 (42.8)  

   Comfortable to manage  52 (51.4) 16 (42.1) 36 (57.1)  

Country of origin    0.613** 

   US born  4 (4.0) 1 (2.6) 3 (4.7)  

   El Salvador 37 (36.6) 12 (31.6) 25 (39.7)  

   Honduras 19 (18.8) 6 (15.8) 13 (20.6)  

   Mexico 15 (14.8) 8 (21.1) 7 (11.1)  

   Guatemala 11 (10.9) 6 (15.8) 5 (7.9)  

TAM Variables     

  Perceived health risks (1 High, 0 Low) 53 (52.5) 18 (47.4) 35 (55.5)   0.425** 

  Health consciousness (1 High, 0 Low) 57 (56.4) 24 (63.2) 33 (52.4)   0.290** 

  mHealth literacy (1 High, 0 Low)                 41 (40.6) 15 (39.5) 26 (41.3)   0.859** 

  Perceived usefulness (1 High, 0 Low) 24 (23.8) 6 (15.8) 18 (28.6)   0.144** 

  mHealth Use (1 High, 0 Low) 46 (45.5) 13 (34.2) 33 (52.4)   0.076** 

*For continuous variables, mean and SD were reported and compared with t test  

**For categorical variables, frequencies (percentages) were reported and compared with χ2 test  

P values are in bold based on  significance level of 0.05 
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Table 2. Clinical Profile of Latinos with Cardiometabolic Risk Factors by Sex, N = 101 

 Total %(n) Male (n=38) Female (n=63) P value 

Smoker (1, yes; 0, no) 11 (10.9) 9 (23.7) 2 (3.2) 0.001** 

Alcohol Use    0.310** 

  Never  78 (77.2) 27 (71.0) 51 (80.9)  

  One to four times per month  22 (21.8) 11 (28.9) 11 (17.5)  

  Two or more times a week  1 (1.0) 0 (0) 1 (1.6)  

BMI     0.666** 

  BMI 18.5-25 kg/m
2
  5 (5.0) 2 (5.3) 3 (4.7)  

  BMI 25-30 kg/m
2
 32 (31.6) 14 (36.8) 18 (28.6)  

  BMI>30 kg/m
2
 64 (63.4) 22 (57.9) 42 (66.7)  

Waist-Hip ratio (unhealthy)† 39 (38.6) 14 (36.8) 25 (39.7) 0.426** 

Cardiometabolic risk factor      

  Hypertension (1, yes; 0, no) 48 (47.5) 21 (55.3) 27 (42.8) 0.226** 

  Type II Diabetes (1, yes; 0, no) 41 (40.6) 19 (0.5) 22 (34.9) 0.135** 

  Dyslipidemia†† (1, yes; 0, no) 58 (57.4) 23 (60.5) 35 (55.5) 0.625** 

  Renal disease (1, yes; 0, no) 4 (3.96) 1 (2.6) 3 (4.7) 0.595** 

Coronary Heart Disease Risk    0.223** 

   Low risk 6%<  47 (46.5) 16 (42.1) 31 (49.2)  

   Moderate risk 6-10%  18 (17.8) 10 (26.3) 8 (12.7)  

   High risk >10%  36 (35.6) 12 (31.6) 24 (38.1)  

History of Depression (1, yes; 0, no) 4 (4.0) 1 (2.6) 3 (4.7) 0.595** 

Medication prescriptions (1, yes; 0, no) 70 (69.3) 28 (73.7) 42 (66.7) 0.459** 

*For continuous variables, mean and SD were reported and compared with t test  

**For categorical variables, frequencies (percentages) were reported and compared with χ
2
 test  

† Unhealthy is considered WHR>0.9 for males and >0.85 for females recruited in the community  

††Dyslipidemia is diagnosis of hypercholesterolemia (or most recent cholesterol ≥200 mg/dl or triglycerides≥150 

mg/dl 

P values are in bold based on  significance level of 0.05 
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Multilinear regression was conducted to test Hypothesis 1.1 (Table 3), 1.2 and 1.3 (Table 

4). Based on the output, Perceived Health Risks and Health Consciousness were both positively 

associated with Perceived Usefulness even after adjusting for age, sex, income, education, 

English proficiency, and cardiovascular disease (CVD) risk score; however, only the relationship 

between Health Consciousness and Perceived Usefulness was significant (β=0.24, P=0.050).  

Table 3. Regression results for testing the relationship between Perceived health risks and Health consciousness 

with Perceived usefulness after adjusting for covariates 

Predictor variables β (SE), P value 

Age -0.004 (0.005), 0.474 

Gender  

  Male Reference group 

  Female 0.130 (0.127), 0.308 

English proficiency  

  Low Reference group 

  High 0.187 (0.191), 0.331 

Education completed  

  Elementary Reference group 

  High school 0.095 (0.424), 0.824 

  Vocational/Technical 0.104 (0.485), 0.831 

  College -0.053(0.434), 0.903 

Income comfort   

  Difficult Reference group 

  Comfortable -0.162 (0.118), 0.173 

BMI  

  18.5-25 kg/m
2 
 Reference group 

  25-30 kg/m
2
 0.611 (0.287), 0.036 

  >30 kg/m
2
 0.575 (0.280), 0.043 

Coronary heart disease risk   

   Low risk 6%<  Reference group 

   Moderate risk 6-10%  -0.011 (0.160) 0.944 

   High risk >10%  -0.317 (0.130), 0.017 

 Perceived health risks  0.010 (0.082), 0.901* 

 Health consciousness  0.237 (0.122), 0.050* 

*Hypothesis 1.1 

P values are in bold based on  significance level of 0.05 

 

Health Consciousness was positively associated with mHealth Use (Hypothesis 1.2); however, 

the result was not significant (β=0.153, P=0.151). Hypothesis 1.3 was supported showing that 

Perceived Usefulness was positively associated with mHealth Use after adjusting for covariates 

(β=0.899, P=0.000).  
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Table 4. Regression results for testing the relationship between Health consciousness and Perceived usefulness with 

mHealth use after adjusting for covariates 
Predictor variables β (SE), P value 

Age -0.016 (0.022), 0.476 

Gender  

  Male Reference group 

  Female -1.223 (0.548), 0.028 

English proficiency  

  Low Reference group 

  High -1.618 (0.835), 0.050 

Education completed  

  Elementary Reference group 

  High school 1.437 (1.939), 0.461 

  Vocational/Technical 1.724 (1.905), 0.368 

  College 1.805 (2.178), 0.410 

Income comfort   

  Difficult Reference group 

  Comfortable -0.682 (0.527), 0.200 

BMI  

  18.5-25 kg/m2  Reference group 

  25-30 kg/m2 1.512 (1.291), 0.245 

  >30 kg/m2 1.927 (1.247), 0.126 

Coronary heart disease risk   

   Low risk 6%<  Reference group 

   Moderate risk 6-10%  -0.694 (0.698) 0.323 

   High risk >10%  -0.523 (0.584), 0.373 

 Health consciousness  0.153 (0.105), 0.151* 

 Perceived usefulness 0.899 (0.156), 0.000** 

*Hypothesis 1.2 

**Hypothesis 1.3 

P values are in bold based on  significance level of 0.05 

 

Hierarchical regression analysis of the predictors for mHealth Use showed a significant 

increase in explained variance (R
2
 change) as a function of adding the predictors from the TAM 

model (Table 5). The first block consisted of age, gender, education, income comfort, English 

proficiency, BMI and coronary disease risk. Perceived usefulness was added to the second 

regression to explore its effect without accounting for mHealth literacy (P=0.043). After adding 

Perceived usefulness and the interaction term (mHealth literacy x Perceived usefulness) to the 

model, 24% (P=0.054) of variance was explained in the second model compared to 14% in the 

first model (P=0.319).  The interaction model added 4% variance to the third block and 

supported Hypothesis 2.1 that mHealth literacy moderated the relationship between Perceived 

Usefulness and mHealth Use (β=-2.047, P=0.046). It can be concluded that the relationship 

between Perceived usefulness and mHealth Use decreased with High levels of mHealth Literacy 

(Figure 2).  
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Table 5. Hierarchical regression analysis of predictors of mHealth use among Latinos with CMRF  

 

Figure 2. Interaction plot testing moderation relationship of mHealth literacy and mHealth use 

 

Predictor variables Regression 1    

β (SE), P value 

Regression 2    

β (SE), P value 

Regression 3    

β (SE), P value 

Age -0.011 (0.012), 0.347 -0.015 (0.012), 0.196 -0.014 (0.012), 0.246 

Gender     

  Male   Reference group Reference group Reference group 

  Female -0.033(0.295), 0.911 -0.139 (0.292), 0.635 -0.161 (0.287), 0.578 

English proficiency     

  Low Reference group Reference group Reference group 

  High -0.364 (0.445), 0.416 -0.460 (0.438), 0.294 -0.422 (0.428), 0.327 

Education completed    

  Elementary Reference group Reference group Reference group 

  High School  0.934 (1.028), 0.366 0.612 (1.010), 0.637 0.589 (0.992), 0.554 

  Vocational/Technical school  2.720 (1.172), 0.023 2.034 (1.178), 0.087 2.088 (1.157), 0.075 

  College  1.317 (1.053), 0.214 1.058 (1.033), 0.308 1.0554 (1.046), 0.301 

Income comfort     

  Difficult Reference group Reference group Reference group 

  Comfortable 0.479 (0.281), 0.093 0.378 (0.281), 0.183 0.366 (0.277), 0.190 

BMI    

  18.5-25 kg/m
2 
 Reference group Reference group Reference group 

  25-30 kg/m
2
 -0.528 (0.686), 0.443 -0.442 (0.668), 0.510 -0.547 (0.648), 0.689 

  >30 kg/m
2
 -0.779 (0.657), 0.239 -0.597 (0.644), 0.356 -0.686 (0.634), 0.282 

Coronary heart disease risk     

  Low risk 6%<  Reference group Reference group Reference group 

  Moderate risk 6-10%  -0.163 (0.377), 0.666 -0.072 (0.370), 0.845 -0.079 (0.364), 0.829 

  High risk >10%   0.341 (0.305), 0.267  0.277 (0.300), 0.358  0.263 (0.294), 0.374 

TAM Variables    

  Perceived usefulness (1 yes, 0 no)  0.822 (0.400), 0.043 2.529 (0.929), 0.008 

  mHealth literacy (1 yes, 0 no)  0.056 (0.337), 0.869 0.293 (0.351), 0.406 

  Interaction term: mHealth                                                 

literacy x Perceived usefulness 

 

 

-- -2.047(1.010), 0.046*** 

R
2 

(P value) 0.137 (0.319) 0.200 (0.114) 0.238 (0.054) 

R
2 

change   -- 0.063  0.038 

Hypothesis 1.2;* Hypothesis 1.3;** Hypothesis 2.1;*** 

P values are in bold based on  significance level of 0.05 
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Qualitative findings 

N=17 participants were interviewed for the qualitative arm (12 females, 5 males). Based 

on the scores from the study instrument, n=6 scored low on the mHealth use scale, n=5 scored 

medium and n=6 scored high. An inductive thematic analysis reduced the data to four dominant 

themes: engagement in use of the app; technical functionality of the app; ease of use and design 

features; and management of consumers’ data. To generate a comprehensive understanding of 

how cultural and social norms of Latinos with CMRF influence their mHealth use, participant 

themes were organized by the modified TAM theory constructs and were categorized by levels 

mHealth use, as shown in the joint display matrix (Table 5). The display 1) provided insight on 

how Latino society and culture influenced the use of mHealth, 2) explored the themes’ relation to 

perceived health risks, perceived usefulness, health consciousness and mHealth literacy, and 3) 

compared how these norms motivated actual mHealth use. 

Qualitative findings identified three facilitators of mHealth Use. The first theme, 1) 

Intrinsic motivation to learn how to improve health, was reported by 88% of the 17 participants, 

the second theme, 2) Availability of social resources, was reported by 76.5% of participants, the 

third theme, 3) Personalized features to meet their needs, was reported by 100% of participants. 

The following four barriers were reported by participants: 1) Lack of self-efficacy to operate 

devices (76.5%), 2) Concern over affordability and financing mHealth (94.1%), 3) Competing 

priorities leads to sedentary behaviors (64.7%), 4) Navigating a new country (82.3%). 

Facilitators of mHealth Use 

Intrinsic motivation to learn how to improve health 

An intrinsic motivation to be educated on how to improve health was noted among participants 

who were taking an active role in managing their cardiometabolic risk factors. This thought 
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process aligned with the Health consciousness and Perceived health risks constructs from the 

TAM model. The following participant talked about how using the information found on the 

internet, such as healthy meals, helps in controlling Type II diabetes: 

“I am diabetic so it helps me a lot. It allows me to read about foods and how many 

carbohydrates and sugars some foods have. I take some advice from the internet. For 

example, the clinic gives me handouts sometimes and I read more on the information they 

give me online. I also like to look up my medications. I am still learning and discovering 

new things online, it makes me excited that I can literally find anything on the internet, no 

matter where I am.” (SID086, High mHealth use) 

Being health conscious led to an increased engagement with mHealth:  

 “I also use a calorie count application and an application to help me count my steps 

when I walk around the block sometimes” (SID051, High mHealth Use). 

Availability of social resources  

Participants were more likely to leverage mHealth technology if they had the social support to 

impart knowledge and skills.  This aligns with the mHealth literacy construct from the TAM, 

which involves one’s ability to understand and use digital health tools. Interviewees who were 

more digitally naïve felt more encouraged to use mHealth if they had younger family members 

nearby to offer technology support: 

“I am not sure how to adjust settings on my phone. So, I get my son to help me… I know 

how to open the application …on my phone, of course, but I get lost” (SID094, Low 

mHealth use). 
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“My daughter helps me a lot with technology if I need it. Okay actually I need the help 

most of the time. If everything was in Spanish it would be easier if it were in my 

language” (SID012, Medium mHealth use).  

Those who were more frequent users of mHealth reported that living in a neighborhood that was 

a cultural enclave helped because there were people who spoke the same language available if 

they needed assistance with mHealth: 

“I stay surrounded in a community where there are a lot of Latinos, I think maybe that is 

why I have not had many difficulties” (SID051, High mHealth Use). 

A participant revealed that technology impacted the way her family communicates. In fact, the 

desire to stay in touch with family members nearby and those in their native land was noted 

among majority of the interviews: 

“My family influences my use of technology a lot. For example, we have a group chat 

with my daughter and other family” (SID085, High mHealth use). 

Personalized features to meet their needs 

Personalization of mobile technology functions was appreciated by all of the participants. This 

related to the Perceived usefulness and mHealth literacy constructs of the TAM. They brought up 

the point that mHealth would be more beneficial to them if it were available in Spanish. 

Respondents felt that the contents were not useful to them if they were not able to understand 

them, which made it harder to navigate and often led to abandonment of certain functions: 

“What makes it easier for me is having my phone in Spanish, I am glad it is this way 

because if not, I would not use my phone at all” (SID075, Low mHealth Use). 
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“There are some applications I do not even open. They serve no purpose for me as a 

Latino. Quite honestly, I do not even know the names of them anymore. They probably 

could be deleted” (SID091, Medium mHealth use). 

A participant expressed that most technologies were not user friendly for folks with low vision or 

with vision impairments. This was important to note since diabetes can be complicated by 

diabetic retinopathy: 

“My vision is low and it is difficult sometimes to see what is on the phone. I need a lot of 

brightness on it at all times. Sometimes, I use Netflix on my TV to watch documentaries 

and learn about foods and cultures. My son leaves my Pandora ready to press the play 

button and also leaves the TV on the correct setting with things I might like to watch in 

Spanish. It is very convenient when it is set up the way my son sets it up.” (SID063, Low 

mHealth use) 

Participants engaged mHealth to promote good mental health by using apps with contents 

curated with spiritual or religious messages:  

“I watch a lot of YouTube for my mental health. It relaxes me and I find videos on 

meditation and on the word of God” (SID084, Medium mHealth use). 

Barriers of mHealth Use 

Lack of self-efficacy to operate devices 

Participants endorsed low self-efficacy when it came to operating mHealth devices. They 

expressed feeling incapable of accessing and using digital platforms which aligns with the 

mHealth literacy construct of the TAM: 

“And for me, someone who does not know how to read or write even in Spanish, you can 

imagine that it is even more difficult.” (SID063, Low mHealth use)  
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They proposed that if they were educated on how to use mHealth, they would be able to use it 

more effectively. This standpoint was implied by the following accounts:     

 “I need one-on-one sessions to learn new things on my phone. What makes it hard for me 

 is that you must be quick in learning. I need someone to sit down with me and teach me 

 the basics” (SID075, Low mHealth use). 

Participants felt that it was difficult to master technology as adult learners and reported being 

slow to learn: 

“The only difficulty is learning new thigs when they come…like the smart watches which 

is not that often but for some reason it takes me longer than others to keep track of new 

changes (SID086, High mHealth use). 

Concern over affordability and financing mHealth  

While mHealth was presumed to be cost-effective, most participants expressed that they have 

limited digital accessibility due to high prices. High costs were barriers, which discouraged them 

from considering mHealth as a useful tool: 

 “Honestly, it is not even about culture, it is all about money. It is not like these things do 

not exist in Honduras, it is because it is expensive compared to our money here” 

(SID090, Low mHealth use). 

“The price matters a lot. I cannot have the luxury to have the most up to date phone. I 

stick to the phone I have and it will stay with me until it is dead or nonfunctional” 

(SID094, Low mHealth use). 

 “I go to the community library to use the internet. We [Latinos] don’t have the money to 

pay for Internet, especially for people who don’t have papers. When they don’t have 
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papers, they are underpaid…but in the library the Wifi is free” (SID012, Medium 

mHealth use). 

They reported that Latinos often experience financial strains which make it hard to afford 

mHealth. Most of their income was dedicated to caring for their families and paying for other 

important expenses (i.e. food, rent, utilities): 

“A barrier is not always having stable internet connection at home. Some months, we do 

not pay for the bill and we have it off” (SID075, Low mHealth use). 

 “[Latinos] are just looking for ways to make money to get through and to make money 

for their families” (SID084, medium mHealth use). 

Competing priorities leads to sedentary behaviors 

Several participants indicated having competing priorities such as working multiple jobs leading 

to a limited schedule. Feelings of being unable to take time off from work were prevalent 

throughout the interviews, whether it was to carve out time to manage their health or to learn 

how to use different features on their smartphones: 

“Another barrier is my schedule. So, with my current job, it is hard for me to also go to 

school to get a better job. I work with a lot of Latinos at my job, most of them are in my 

same situation” (SID084, Medium mHealth use). 

“[Latinos] spend more time at their job than their own home. Most people have 2-3 jobs” 

(SID012, Medium mHealth use). 

Navigating a new country                 

Participants compared their experience using technology back home in their country of origin to 

their experience living in the US. They expressed that technology was not as ubiquitous as it is in 

the US:  
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“I would not even need these technologies if I was back home. It is not something we are 

used to, and I mean for us older ones who grew up in another country that is not 

America” (SID063, Low mHealth use). 

“Back where I grew up in, children do not have technology like they do here in the 

United States…Over in Honduras you do not find just anyone having a phone or 

laptop” (SID054, High mHealth use).         

Others felt that technology allowed them to stay in touch with friends and family back home: 

“You can communicate with people living here and people in your home country. This is 

also true of my family and friends” (SID035, Low mHealth use). 

Respondents expressed that technology, such as smartphone applications, is useful in 

helping them acculturate to a new environment, as one participant stated: 

“There are a lot of opportunities for Latinos in Baltimore. You can get 

your Driver’s license even if you don’t have papers. I have the app “Nextdoor.” I use it 

to see what’s going on in my neighborhood...  I also use Googlemaps because I am not 

too familiar with the streets” (SID012, Medium mHealth use). 

Discussion 

This is the first research to empirically investigate factors that motivate Latinos’ use of 

mHealth guided by a modified TAM framework. This study is also novel in that it used a mixed 

methods approach to answer research aims. Integrating the qualitative and quantitative arms, 

allowed for a deeper understanding of the dynamic relationship between the modified TAM 

model constructs and adoption of mHealth among Latinos with cardiometabolic risk factors. The 

Creswell method of mixed methods analysis was implemented, which resulted in both 

convergent and divergent data. 
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Perceived Health Risks 

The survey data revealed that 53% of participants reported high Perceived health risks and the 

regression output showed that Perceived health risks was positively associated with Perceived 

Usefulness; however, it was not statistically significant (β=0.010, P=0.901). The quantitative 

findings converged with the qualitative data because Perceived health risks was associated with 

a facilitator of mHealth Use in the qualitative themes. Participants who perceived that their 

CMRF put them at risk of a chronic illness were motivated to use mHealth so that they could be 

better educated about their disease process. The findings from this study coincide with 

previously published studies where perceived disease threat predicted patients’ intention to use 

technology for diabetes
27

 and hypertension management.
28 

It is well known that intention to use 

mHealth predicts actual mHealth use.
[29,30] 

Therefore, although the relationship between 

Perceived health risks was not statistically significantly associated with Perceived usefulness, a 

proven mediator of mHealth use,
31

 more participants in this sample had high risk perception 

scores compared to perceived usefulness. Lower perceived usefulness could potentially heighten 

their resistance to actual mHealth use. Studies have shown that ethnic minorities, especially 

Latinos, with multiple risk factors and comorbidities have high disease risk perception.
[32,33] 

Despite having high Perceived health risks, Latinos may not find utility in mHealth unless they 

believe that their family is vulnerable to CMRF or they have multiple risk factors. Hovick et al. 

reported that Latinos have higher lifetime risk perception scores when they learned that they had 

more than one risk factor and an elevated predisposition to familial heart disease and diabetes.
34

 

Health Consciousness 

The relationship between Health consciousness and Perceived usefulness can also add to our 

understanding of how Latinos’ personal health needs are prioritized and how it relates to 
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mHealth utility. Our results indicate that more than half Latinos with CMRF prioritize their 

health, where 56% of participants reported high Health consciousness, even though it is reputed 

that primary needs and interests of Latinos are generally centered on family welfare.
35

 Health 

consciousness was positively associated with Perceived Usefulness in the regression analysis (β 

β=0.24, P=0.050).  Consistent with findings in Chen and Lin, Health consciousness had a 

positive effect on usefulness of mHealth apps.
36

 This could be due to the fact that individuals 

with high health consciousness have a higher tendency to seek health information using various 

avenues,
37

 and therefore mHealth users may find such sources useful. Conversely, the 

relationship between Health consciousness and mHealth use was not statistically significant 

(β=0.153, P=0.151).  This finding diverged with our qualitative data, where Health 

consciousness was related to a facilitator of mHealth Use. While the literature purport that 

Health consciousness predicts mHealth use,
[36,37] 

the construct is usually mediated by either 

perceived usefulness or perceived ease of use. In our modified TAM model, we tested the 

relationship between Health consciousness and mHealth use (Hypothesis 1.3) without 

considering perceived usefulness as a mediator in that pathway.  

Perceived Usefulness 

Perceived usefulness was deduced to be statistically significantly associated with Perceived 

health risks (β=0.90, P=.000). This was supported by the qualitative interviews where positive 

attitude regarding Perceived Usefulness was noted among facilitators of mHealth use and 

negative attitude of this construct was reported as a barrier of mHealth use. A focus group study 

with working class Latinos reported that participants considered technology useful for achieving 

daily tasks; however, the greatest value was placed on whether the device enabled interpersonal 

communication, especially with family.
38

 The authors concluded that Latinos have a culture 
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where family is the most important unit for the individual also known as familism.
[39,40] 

Familism 

is espoused among Latinos, where needs of the family outweighs the needs of the 

individual.
[39,40] 

 This outlook was evident in the qualitative quotes where individuals who 

endorsed low perceived usefulness generally stated that they bought devices only if their children 

needed it for school or if they needed to communicate with members of their church. Overall, 

findings regarding Perceived usefulness converged with the quotes and themes from the 

qualitative interviews. 

mHealth Literacy 

mHealth literacy survey findings was consistent with themes from the interviews. There was a 

statistically significant relationship between Perceived Usefulness and mHealth use when 

mHealth Literacy was used as a moderator (β=-2.047, P=.046). In the qualitative interviews, 

mHealth Literacy appeared several times as a barrier and a facilitator of mHealth Use across 

themes.  Only 41% of study participants had high mHealth literacy scores and mHealth literacy 

was related to several barriers indicating that Latinos may lack the necessary skills to use 

mHealth.  While the digital divide is narrowing for Latinos,
14

 having access to a device does not 

necessarily mean that users have the skills/resources to use mHealth to its full capability.  A 

systematic review of technology use among underserved populations published that beyond the 

digital divide, low health and computer literacy led to poor consumer health informatics 

adoption.
41

 They also found that having a proxy person to provide support helped to increase 

mHealth uptake. This finding is supported by our qualitative study results, where the availability 

of social resources to impart knowledge and skills was a facilitator of mHealth use. 

General mixed findings                        

Barriers and facilitators were reported across mHealth Use levels (low, medium, high). Despite 
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spending more time using mHealth, Medium and High users still experienced similar difficulties 

as lower users. This suggests that social and cultural factors play a role in how the Latino 

population navigate mHealth despite their level of familiarity with technology. Participants 

stated that mHealth was important, but they were limited by socioeconomic strains: time, money 

and digital literacy. This is supported by the quantitative data where many of the survey 

respondents struggled to live comfortably with their income, were unemployed, had low English 

proficiency and low mHealth literacy.   

Limitations 

Since quantitative data was collected at one point in time using a cross sectional survey, causal 

relationships cannot be established. For the participants recruited in the community, data on 

diagnosis of cardiometabolic risk and the number of medications may not be accurate because it 

was self-report compared to chart data of participants who were referred to the study team by a 

clinician. Due to the current political climate in the US, Latinos are experiencing a sense of fear 

of detainment, arrest and deportation.
 [42,43] 

Participants (n=7) who were eligible to enroll in the 

study reported that they feared that their information would be shared either with a medical 

institution or the government since they were undocumented immigrants. Therefore, these 

perceptions of legal status could have had recruitment implications. Nevertheless, we worked 

closely with our community partners to identify additional recruitment strategies and enhance 

our initial recruitment approach using direct community site referral.  Moreover, the quantitative 

phase of this study also had a relatively small sample size, but was adequately powered to detect 

the effects needed for the statistical analyses conducted. 
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Strengths 

Despite these limitations our study has several strengths. To the best of our knowledge, this is the 

first study to investigate the relationship among health beliefs and perceptions that influence 

Latinos’ use of mHealth for disease self-management. We tested the role of mHealth literacy as a 

moderator in mHealth use. We also used mixed methods to better understand individual beliefs 

and behaviors unique to the Latino community. Integrating findings from both the quantitative 

and qualitative arms strengthened the rigor and enriched the analysis and findings of the study. 

Conclusion 

The goal of this research was to understand factors that motivate adoption of mHealth among 

Latinos with cardiometabolic risk factors. Findings from this study addressed all research aims, 

even though not all hypotheses were supported from our statistical analyses. The qualitative 

themes spanned all of the modified TAM constructs, which demonstrates the congruence 

between the predictors’ influence on mHealth use and the participants’ response regarding social 

and cultural norms of Latinos. It was encouraging to discover that Latinos with CMRF have 

social networks and support system that can help them navigate mHealth. Also, they have a high 

sense of health consciousness and want to be better educated about their disease process. 

Alternatively, this population have to overcome multiple barriers in order to use mHealth. 

One potential way to tackle such barriers is to create mHealth that is user friendly, available in 

Spanish, provide education that will activate self-efficacy, develop mHealth that does not require 

Wifi or data.  This will not only help to continue to bridge the gap of digital inequities but also 

decrease disparities in cardiovascular and metabolic health. 
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Table 5. Joint display comparing themes from the N=17 interviews and survey findings guided by the modified TAM constructs 

Themes from one-on-
one interviews 

Frequency 
cited (%) 

Representative quote (ID, mHealth use)  Modified TAM 
construct 

Survey question β (P value) 

Facilitators of mHealth use 

1-Intrinsic motivation 
to learn how to 
improve health 

15 (88.2) “I go on Google and search for 
medications…herbal remedies. A lot of people 
don’t know the benefits of avocado seed. It’s good 
if you have a poor circulation or cholesterol. It’s an 
anti-inflammatory…it’ll lower cholesterol 
levels. There’s also chamomile, which helps with 
headaches or stomachaches. It fights spasms. I like 
looking up information on herbs and 
plants…natural remedies. I know 
they’re good because I’ve tried them myself and I 
feel so much better. I know there are exercise apps 
on the phone but I mostly try 
exercises that someone shares me with via 
Whatsapp.” (SID035, Low mHealth Use) 

Health consciousness 
 
 
 
 
Perceived health risks 

Eating right, exercising, and 
taking preventive measures 
will keep me healthy for 
life. 
 
 
Using the Internet for health 
information is useful in 
managing my daily health. 
 

0.24 (0.050) 
 
 
 
 

0.010 (0.901) 

“I use YouTube to learn about exercises and 
healthy recipes, like different salads and other 
things that are low in fat.” (SID045, Medium 
mHealth use) 

“Everything is virtual for my children so that is not 
a problem. I also give my children daily vitamins to 
keep healthy. I read about that on the 
internet.” (SID051, High mHealth Use) 

2-Availability of social 
resources to impart 
knowledge and skills 

13 (76.5) “I know a lot of Latinos in my neighborhood who 
are very good at technology, they even fix phone 
and put them together, with only months of 
learning how to do these things.” (SID090, Low 
mHealth Use) 

mHealth literacy I know how to use the 
Internet to answer my 
questions about health. 

-2.047 (0.046) 
 

“If I lived alone or had no family, maybe there 
would be more of a motivation for me to learn 
these things, which of course I am sure I can like 
any other person, but I will leave the technology 
savviness to the younger ones.” (SID090, Low 
mHealth use) 

“I know some friends who have gotten in trouble 
with the law before, and honestly it really was not 
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about the law. I cannot tell you exactly what 
situations because it is personal to them, but it 
gives you an example of how some of us living 
here in Maryland do experience discrimination to 
some extent. To my benefit, having my family here 
with me really make a difference. I cannot imagine 
being here alone to help me.” (SID094, Low 
mHealth use) 

“Sometimes I try to translate if it is in English but 
that takes up a lot of time and it can be exhausting 
and frustrating for me.” (SID085, High mHealth 
Use) 

I think what makes my experience better than 
others maybe is because most people here on my 
street speak Spanish.” (SID086, High mHealth Use)  

3-Personalized features 
to meet their needs 

17 (100) “I don’t have any issues using the computer but 
the words aren’t in Spanish. I’m learning to speak 
English now. But if the oration is in Spanish I can 
understand it. (SID035, Low mHealth use) 

Perceived Usefulness 
 
 
 
 
mHealth literacy 
 
 
 
 
 
 
 
 
Perceived Usefulness 
 

How important is it for you 
to be able to access health 
resources on the Internet? 
 
I know how to use the 
Internet to answer my 
questions about health. 
 
 
 
 
 
 
How useful do you feel the 
Internet is in helping you in 
making decisions about 
your health? 
 

0.899 (0.000) 
 
 
 
 

-2.047 (0.046) 
 
 
 
 
 
 
 
 

0.899 (0.000) 
 
 

I don’t really use health apps or manage my health 
using my phone. See the thing is I struggle a lot in 
English so I would prefer to use mHealth apps that 
are available in Spanish. Most of these things are 
in English. Plus, I’d want a lot of visuals and 
audios…kinda like Youtube. Something in simple 
language for people who are not as educated. 
These things are too complicated. (SID006, Low 
mHealth use) 

“For those who are home and have the 
application, we use it on Friday nights to go live 
with my church.” (SID091, Medium mHealth use) 

Barriers of mHealth Use 

4-Lack of self-efficacy 
to operate devices 

13 (76.5) “I feel like I cannot learn than what I know unless I 
attend a class specifically for that, with people who 
know how to teach me.” (SID075, Low mHealth 
Use) 

mHealth literacy I know how to find helpful 
health resources on the 
Internet. 
 

-2.047 (0.046) 
 

For example, I may be trying to press a button on 
the screen, and it presses something else because 
of my fingers. You have to be really careful with 
this type of screen. And after a while, I just 
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become frustrated and lose interest. (SID094, Low 
mHealth use) 

“But it takes me a while to get used to an 
application, it is something I have never been used 
to my whole life, unlike those who have been 
exposed to it since they were small children.” 
(SID051, High mHealth use) 

5-Concern over 
affordability and 
financing mHealth 

16 (94.1) I don’t have access to the Internet in my 
house. Actually, a lot of Latinos don’t have Internet 
in their house. It’s too expensive. I just use Wifi 
when it’s free.” (SID012, Medium mHealth use) 

Perceived usefulness 
 
 

How important is it for you 
to be able to access health 
resources on the Internet? 
 

0.899 (0.000) 
 

“If it were not for my son’s school, I’m not sure if 
we could have afforded a personal laptop like he 
has right now.” (SID051, High mHealth use) 

“My situation does not allow me to buy things that 
are expensive. I go more towards things that are 
comfortable in price for me.” (SID085, High 
mHealth use) 

6-Competing priorities 
leads to sedentary 
behaviors 

11 (64.7) Another thing is Latinos believe everything they 
hear. They don’t have time so when they 
hear something they can’t check online whether 
it’s true or not.” (SID012, Medium mHealth use) 

-- -- -- 

“Life obligations until now have made it hard to 
learn the language and other things like new 
technology.” (SID045, Medium Mhealth use) 

7-Navigating a new 
country 

14 (82.3) “Kids over in my country do not use technology 
until they are in University. I certainly did not own 
one until I was much older. They are at a 
disadvantage because they learned technology 
later in life and may not be the most proficient in 
using it.” (SID079, High mHealth use) 

-- -- -- 

“I never used a cellphone before coming to the 
United States. Back in El Salvador, we barely used 
phones. I have always seen it and borrowed it 
before in El Salvador, but it was never my own.” 
(SID051, High mHealth use)   
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Summary of research findings 

Mobile technologies are a useful platform for the delivery of health behavior 

interventions and reduce health disparities, especially among Latinos with cardiometabolic risk 

factors (CMRF). Yet, little work has been done to understand what factors will influence the 

uptake of mHealth in this vulnerable population. This cross-sectional, sequential explanatory 

mixed-methods study sought to examine the factors that motivate adoption of mHealth among 

Latinos with CMRF. Our work was guided by the modified Technology Acceptance Model 

which is comprised of five constructs: Perceived Health Risks, Health consciousness, Perceived 

Usefulness, mHealth literacy and mHealth use.       

 N=101 Latino adults living in Maryland completed the quantitative survey, and a 

purposive subsample of N=17 end-users across the mHealth use spectrum (low: n=6, medium: 

n=5, high: n=6) also participated in the qualitative arm. Descriptive statistics and regression 

analysis were used to examine relationship among variables and constructs with the following 

results:  

H 1.1 (partially supported by quantitative analysis): Perceived Health Risks and Health 

Consciousness will be positively associated with Perceived Usefulness even after adjusting for 

age, sex, income, education, English proficiency, and cardiovascular disease (CVD) risk score.                                                                                                                 

H 1.2 (not supported by quantitative analysis): Health Consciousness will be positively 

associated with mHealth Use even after adjusting for age, sex, income, education, English 

proficiency, and CVD risk score.                                                                                                        

H 1.3 (supported by quantitative analysis): Perceived Usefulness will be positively associated 

with of mHealth Use even after adjusting for age, sex, income, education, English proficiency, 

and CVD risk score.                        
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H 2.1 (supported by quantitative analysis): mHealth literacy will moderate the relationship 

between Perceived Usefulness and mHealth Use.                                            

 Descriptive qualitative inquiry was used to understand social and cultural phenomena 

within the context of mHealth use. Through an iterative process, we identified barriers and 

facilitators to the use of mHealth for Latinos with CMRF. The following themes have enhanced 

our understanding of technology acceptance among Latinos with CMRF, where 1-3 are 

facilitators and 4-7 are barriers: (1) Intrinsic motivation to learn how to improve health, (2) 

Availability of social resources, (3) Personalized features to meet their needs, (4) Lack of self-

efficacy to operate devices, (5) Concern over affordability and financing mHealth, (6) 

Competing priorities lead to sedentary behaviors, and (7) Navigating a new country. We also 

employed a mixed methods approach to get a generalized understanding of how the themes 

converged or diverged with the survey findings. A summary of the results is also illustrated in 

Figure 3.         

With the exception of themes 6 and 7, which are more socially and culturally specific, 

every TAM construct was mentioned by participants across levels of mHealth use. mHealth was 

qualitatively reported as an important tool that can help with disease self-management even 

though quantitatively only 24% of the sample appreciated its perceived utility. However, theme 

#1 revealed that participants’ 

intrinsic motivation to learn how 

to use mHealth (theme 1) was 

encouraged by their Health 

consciousness and Perceived 

health risks. Although only 

Health consciousness was 

Figure 3. Modified TAM with hypothesis testing results and supporting 

themes Regression coefficients are shown with associated P values. 
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statistically supported in Hypothesis 1, quotes from qualitative interviews showed that 

participants do consider their cardiometabolic risks as a motivator to use mHealth. In this case, 

there was clinical significance despite the low degree of evidence in favor of rejecting the null 

hypothesis. Given that Health consciousness was noted to be a facilitator of mHealth adoption, it 

supports the empirical data confirming the statistical significance of its relationship to mHealth 

use (β=0.90, P=000).      When the interaction effect was tested, it 

was determined that mHealth literacy was a moderator of the relationship between Perceived 

usefulness and mHealth use. This was also illustrated in the qualitative themes where mHealth 

was reported across various barriers and facilitators. The interaction effect was negative 

indicating that the relationship between Perceived usefulness and mHealth Use decreased with 

high levels of mHealth Literacy. This discrepancy can be explained by the literature where users 

with high literacy had privacy issues and negative attitude towards technology usage, which can 

lead to late or no adoption.
[1,2] 

It was reported that those users were concerned about phone 

embedded tracking where third parties would potentially collect personal information.
 [1,2] 

Additionally, it is probable that the mHealth literacy tool was not specific enough in capturing 

how participants use specific devices since multiple modalities of mHealth were explored. 

Research shows that instruments measuring health literacy should be context specific and less 

generic.
 [3,4,5] 

If a particular mHealth modality was studied, for example a smartwatch, potential 

questions can be: “Are you able to count steps with your smartwatch? Do you know how to 

monitor your heart rate during fitness activities?” It is difficult to anticipate change in an 

outcome unless the instrument is sensitive enough because that could introduce instrument bias. 

Although all instruments used in the study were highly reliable it does not necessarily translate to 

comparable sensitivity. 
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Contribution to Related Field of Science 

Mobile apps have significant potential to help Latinos with cardiometabolic risk factors 

manage their health. Given that Latinos often experience limited access to care, mHealth can be 

used to help with several lifestyle habits such as diet management, fitness, and medication 

adherence. Latinos are health conscious and enjoy using technology but are often burdened by 

social and financial strains. In order for this population to consider mHealth useful and actually 

adopt the technology, mHealth should be available at affordable prices, culturally relevant, and 

user friendly for folks who are not as digitally savvy. This study provides an overview of the 

perspectives of Latinos with cardiometabolic risk factors who are understudied in the literature, 

describing how certain health belief constructs influence their motivation to use mHealth for 

disease self-management. Findings have the potential to support the need for researchers to 

develop and assess theory-based interventions applying high quality research design to reduce 

CMRF among Latinos at risk.  

Findings from this study also have clinical implications, where mHealth can be integrated 

into the healthcare system to facilitate clinician patient communication and to help facilitate 

adherence to treatment. In order to integrate mHealth into the health care system it demands 

successful scaling of digital health initiatives. Based on study themes: Latinos with 

cardiometabolic risk factors want to have more self-efficacy and learn more about mHealth. The 

literature has reported that including end users in the design process will help to enhance patient 

agency while also overhauling an inequitable health care system.
6 

Our study participants also 

reported the need to have extra support as indicated in qualitative themes; therefore, mHealth 

developers must ensure there is adequate technical support to enhance self-efficacy among the 

digitally naïve. This can be in function of a chat or video call function where the support is 
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available in the participant’s native language.
7 

Often times departmental silos can hinder 

successful implementation of mHealth in the healthcare system.  Clinical leaders can create 

multidisciplinary teams that include both clinical and digital experts to disrupt this status quo.
8
  

To accelerate adoption of mobile health services and to ensure that they fulfill their 

promise, it is important to put in place supportive policies and regulations. As an early step, 

reimbursements should be used to encourage new approaches that extend traditional practices, 

such as using email or telemedicine for consultations. Applications can range from targeted text 

messages that promote healthy behavior to wide-scale alerts about disease outbreaks. 

Governmental agencies should fund more mHealth research that will add to the evidence base. 

This would enable scientists to develop more remote patient monitoring protocols, which can 

provide a more holistic view of a patient’s health over time, increase visibility into a patient’s 

adherence to a treatment, and enable timely intervention. It should be noted,   that literacy was an 

important driver of mHealth use in the Latino population, and it is important that policymakers 

create a strategic plan for improving health literacy among vulnerable populations. Even though 

there are initiatives in place to tackle this public health problem (e.g., Affordable Care Act of 

2010, National Action Plan to Improve Health Literacy of the Department of Health and Human 

Services),
 9

 there remains a plan to carry out these policies. If all of these major stakeholders, 

developers, clinicians, health care leaders, and policy-makers, work towards creating mHealth 

that is culturally tailored, user-friendly and affordable, then marginalized groups such as Latinos 

can be encouraged to use mHealth to help with lifestyle and behavior change. 
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