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Background: Despite efforts to promote vaccination in low- and middle-income countries (LMICs), over 
20 million infants remain under-immunized and at risk for unnecessary morbidity and mortality. Mobile 
health technologies, such as Short Message Service (SMS) texts, have tremendous and untapped potential 
for disease management. Patient reminder systems are an important mechanism for improving childhood 
vaccination coverage and can be easily adapted to SMS platforms. However, current research lacks an 
understanding of the barriers and facilitators to mHealth program design, implementation, and scale in 
LMICs. 
Methods: We analyzed survey data collected March–November 2016 at the enrollment visit from a 
randomized controlled trial conducted at public health clinics in urban and rural Guatemala. Participants 
included eligible infants 6 weeks to 6 months of age receiving the first dose of the primary immunization 
series. At least one parent needed to own a mobile phone and be capable of deciphering SMS. Chi-square 
or Fisher’s exact and Student’s t-test were used to assess significance levels in demographic differences to 
describe factors that contribute to the feasibility of using an SMS-based vaccination reminder system.
Results: Of 1,088 families approached for enrollment, 871 were eligible and 720 (82.7%) participated 
with equal numbers of urban and rural children enrolled; 54 parents did not own a mobile phone with SMS 
capability and three parents could not use SMS. There was no significant difference between urban and rural 
maternal mobile phone ownership (94.4% vs. 93.3%, P=0.53), but more urban fathers owned mobile phones 
(72.8% vs. 47.1%, P<0.0001) and, overall, more mothers compared to fathers owned mobile phones (93.9% 
vs. 61.1%, P<0.0001). Most families (90.4%) chose to have reminders sent to the mother. Urban participants 
reported more mobile phones present in the home (P<0.0001), but rural participants reported more 
telephone landlines (34.7% vs. 15.6%, P<0.0001). Most participants reported a daily average of ≤5 telephone 
calls made (87.4%), ≤10 texts sent (91.0%), and ≤10 texts received (89.9%), with urban families reporting 
greater telephone usage (P=0.006, P<0.001, and P<0.001 respectively). Parents preferred to make calls over 
sending texts (74.7% vs. 25.3%, P<0.0001), with more urban families preferring text messaging (31.9% vs. 
18.6%, P<0.0001). 
Conclusions: Our study results provide important insight into mobile phone access, usage, and 
preferences for voice and text communication across rural and urban populations of an LMIC that can be 
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Introduction

Mobile health (mHealth) technologies that use mobile 
phones for health-related purposes, such as Short Message 
Service (SMS) texts, have tremendous and untapped 
potential for disease management (1,2), especially in low- 
and middle-income countries (LMICs) where mobile 
penetration is high and wireless technology is often less 
expensive and more accessible than wired technology 
(3,4). One important example of this involves improving 
the childhood vaccination series. Immunization is one 
of the most successful and cost-effective public health 
interventions, saving millions of lives every year. Despite 
considerable effort to promote vaccine coverage in LMICs, 
the World Health Organization goal to reach more than 
90% of children under the age of one worldwide has 
remained a significant challenge with nearly 20 million 
infants under-immunized and even more children receiving 
delayed vaccinations, placing them at risk for unnecessary 
morbidity and mortality (5-7). Completion rates for the 
primary vaccination series in Guatemala remain below 
this goal with some rural areas having less than 70%  
coverage (8). 

A major barrier to delivering primary healthcare 
services, such as childhood vaccines, in LMICs is the 
lack of a functioning preventive health system and the 
difficulty providers have in communicating with parents 
the importance and timeliness of these vaccines. Patient 
reminder systems (including postcards, letters, e-mails, and 
telephone or auto dialer calls) are an important mechanism 
for improving childhood vaccination coverage (9,10) and can 
be easily adapted to SMS platforms (11-16). Several pilot 
feasibility and acceptability studies using SMS reminders 
have shown promising results in LMICs (17-21). While 
there is growing evidence to support SMS applications for 

health promotion, most research has been done in high-
income countries, studies have focused on small-scale 
implementation and pilot projects, and the evaluation of 
these interventions in LMICs has been inconsistent (22-25). 
We lack an understanding of the barriers and facilitators 
to program design, implementation, and scale in LMICs 
where potential for impact is high. Understanding the real-
world context in which interventions are implemented 
is imperative for successful mHealth program adoption, 
replication, and widespread dissemination. 

Our study team conducted an initial pilot study in 
collaboration with the Ministry of Health of Guatemala and 
the Pan American Health Organization demonstrating that 
a novel application of SMS technology to provide patient 
reminders for childhood immunizations in an urban setting 
of an LMIC was able to reach parents with great consumer 
satisfaction (19). We are now conducting a randomized 
controlled trial to optimize, implement, and evaluate this 
system in both a rural and urban setting of Guatemala. The 
current study analyzed data from the baseline demographic 
survey of this trial with the objective to identify factors 
related to mobile phone accessibility and usage that 
contribute to the feasibility of an SMS-based vaccination 
reminder system that aims to improve completion of the 
infant primary immunization series in Guatemala.

Methods 

We analyzed demographic survey data completed at 
the enrollment visit from a randomized controlled trial. 
Randomization occurred after this initial enrollment visit, 
and therefore, is not described in this manuscript. The 
study was conducted at four public health clinics. The 
government clinics serve a low-income population with two 
of the clinics located in the urban setting of Guatemala City 

used to inform future mHealth interventions. Our findings suggest that offering a combination of more 
traditional communication methods with newer, modern technologies may be more effective at reminding 
families about vaccination visits, particularly for our rural population, and that targeting mothers for mobile 
phone interventions may provide the greatest benefits. Overall, our study suggests that using SMS reminders 
in LMICs can be a feasible tool for public health interventions.
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and two in the rural southwest Trifinio region of Guatemala. 
Enrollment occurred between March to November 2016. 
Participation was voluntary and patients were not given any 
incentives. The Colorado Multiple Institutional Review 
Board, the Universidad del Valle Ethics Committee, and the 
Guatemala National Ethics Committee of the Ministry of 
Public Health and Social Assistance reviewed and approved 
the research. Written informed consent was obtained from 
all parents or guardians (henceforth referred to as parent).

Participants

Eligible participants included infants between the ages of  
6 weeks to 6 months who were medically cleared to receive 
the first dose of the 3-dose infant primary immunization 
series. Participants were excluded if the study clinic was 
not the patient’s primary clinic, the consenting parent was 
under 18 years of age, or the parent did not speak Spanish. 
At least one parent needed to own an active mobile phone 
capable of receiving SMS messages, be able to use SMS text 
messaging, and be literate and able to decipher the messages 
for themselves or by a surrogate in the household. Equal 
numbers of rural and urban participants were enrolled at 
the four clinic sites.

Data collection

At the enrollment visit, all parents completed a baseline 
demographic survey. Surveys were pretested by our study 
group in Guatemala prior to the study commencement. 
A study nurse assigned to each clinic administered the 
surveys in a quiet and confidential location during the 
immunization visit. Nurses collected data on a tablet device. 
Study data were collected and managed using Research 
Electronic Data Capture (REDCap) electronic data capture 
tools hosted at the University of Colorado Denver (26). 
REDCap is a secure, web-based application designed to 
support data capture for research studies, providing: (I) an 
intuitive interface for validated data entry; (II) audit trails 
for tracking data manipulation and export procedures; (III) 
automated export procedures for seamless data downloads 
to common statistical packages; and (IV) procedures for 
importing data from external sources.

Statistical analysis

Chi-square or Fisher’s exact and Student’s t-test were used 
to assess significance levels in demographic differences to 

describe factors, such as mobile phone accessibility and 
usage, that contribute to the feasibility of using SMS to 
increase vaccine compliance in this setting. All statistical 
tests were considered to be significant at a two-tailed P 
value less than 0.05. All analyses were conducted using SAS 
(SAS 9.4, SAS Institute, Cary, NC, USA).

Results

Of 1,088 families approached for enrollment, 871 were 
eligible and 720 (82.7%) participated with an equal number 
of urban and rural children enrolled (Table 1). Of all patients 
screened for eligibility, only 54 (5.0%) parents did not 
own a mobile phone with SMS capability, 3 (0.3%) parents 
could not use SMS, and 20 parents (1.8%) were illiterate 
and unable to decipher SMS messages. Of the ineligible 
patients, more parents in the rural clinics did not own a 
mobile phone with SMS capabilities compared to the urban 
clinics (81.5% vs. 18.5%, P<0.0001), and more rural parents 
were illiterate and unable to decipher SMS texts (75.0% vs. 
25.0%, P=0.030). 

Mothers had an average age of 24.8 [standard deviation 
(SD) ±5.5] years, 97.8% (n=704) were literate, and 28.6% 
(n=206) employed. Most families (n=601, 83.5%) had a 
father involved. Fathers had an average age of 28.4 (SD 
±6.8) years, 98.3% (n=591) were literate, and 98.7% (n=593) 
employed. Interestingly, there was no significant difference 
between urban and rural maternal mobile phone ownership 
(94.4% vs. 93.3%, P=0.530), but more urban fathers owned 
mobile phones compared to rural fathers (72.8% vs. 47.1%, 
P<0.0001). Additionally, overall, more mothers compared to 
fathers owned mobile phones (93.9% vs. 61.1%, P<0.0001). 
Urban participants reported a significantly higher trend 
in monthly income (P<0.0001) and more ownership of 
radios (P<0.0001), televisions (P<0.001), stoves (P<0.0001), 
and cars (P<0.0001), but rural participants reported more 
telephone landlines (P<0.0001). Table 2 summarizes the 
demographic characteristics of the study participants.

Families chose to have reminders sent to the mother 
(n=651, 90.4%), father (n=67, 9.3%), or a guardian (n=2, 
0.3%). Most families (n=480, 66.7%) had at least two active 
mobile phones present in the home, with urban families 
owning more mobile phones (P<0.0001). Most participants 
reported a daily average of fewer than or equal to 5 
telephone calls made (n=629, 87.4%), fewer than or equal to 
10 texts sent (n= 655, 91.0%), and fewer than or equal to 10 
texts received (n=647, 89.9%), with urban families reporting 
significantly greater telephone usage (P=0.006, P<0.001, 
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Table 1 Screened patients determined to not meet eligibility criteria or not give consent

Eligibility criteria and consent Rural, n (%) Urban, n (%) P value* Total, n (%)

Patient’s age is <6 weeks or >6 months 0 (0) 3 (100.0) 0.120 3 (0.8)

Patient is not medically cleared to receive 
immunizations

0 (0) 1 (100.0) 0.500 1 (0.3)

Patient is not receiving first dose of the primary 
vaccines series 

2 (20.0) 8 (80.0) 0.060 10 (2.7)

Patient normally attends a different clinic 8 (20.0) 32 (80.0) <0.0001 40 (10.9)

Parent does not own an active mobile phone capable 
of receiving text messages

44 (81.5) 10 (18.5) <0.0001 54 (14.7)

Parent is unable to use SMS text messaging 3 (100.0) 0 (0) 0.250 3 (0.8)

Parent is illiterate 15 (75.0) 5 (25.0) 0.030 20 (5.4)

Parent is not 18 years old or does not speak Spanish 45 (61.6) 28 (38.4) 0.050 73 (19.8)

Parent did not give consent 61 (40.4) 90 (59.6) 0.008 151 (41.0)

No parent was available to consent 11 (84.6) 2 (15.4) 0.010 13 (3.5)

Total # of ineligible patients 189 (51.4) 179 (48.6) 0.670 368 (100.0)

*, Chi-square test or Fisher’s exact when appropriate.

Table 2 Demographic characteristics of study participants

Characteristics Rural (n=360) Urban (n=360) P value* (rural vs. urban) Study cohort (n=720)

Child characteristics

Child’s gender, n (%) 0.460

Male 184 (51.1) 174 (48.3) 358 (49.7)

Female 176 (48.9) 186 (51.7) 362 (50.3)

Mother characteristics

Mother’s age, mean (SD) (years) 24.2 (±5.1) 25.4 (±5.8) 0.005 24.8 (±5.5)

Mother is able to read and write, n (%) 0.310

Yes 350 (97.2) 354 (98.3) 704 (97.8)

No 10 (2.8) 6 (1.7) 16 (2.2)

Mother’s employment status, n (%) 1.000

Employed 103 (28.6) 103 (28.6) 206 (28.6)

Unemployed 257 (71.4) 257 (71.4) 514 (71.4)

Mother owns a mobile phone**, n (%) 0.530

Yes 335 (93.3) 340 (94.4) 675 (93.9)

No 24 (6.7) 20 (5.6) 44 (6.1)

Father characteristics

Father is involved in caring for child, n (%) 0.060

Yes 291 (80.8) 310 (86.1) 601 (83.5)

No 69 (19.2) 50 (13.9) 119 (16.5)

Table 2 (continued)
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Table 2 (continued)

Characteristics Rural (n=360) Urban (n=360) P value* (rural vs. urban) Study cohort (n=720)

Father’s age, mean (SD) (years) 28.0 (±6.6) 28.7 (±6.9) 0.180 28.4 (±6.8)

Father is able to read and write, n (%) 0.060

Yes 283 (97.3) 308 (99.4) 591 (98.3)

No 8 (2.7) 2 (0.6) 10 (1.7)

Father’s employment status, n (%) 0.490

Employed 286 (98.3) 307 (99.0) 593 (98.7)

Unemployed 5 (1.7) 3 (1.0) 8 (1.3)

Father owns a mobile phoneƚ, n (%) <0.0001

Yes 122 (47.1) 225 (72.8) 347 (61.1)

No 137 (52.9) 84 (27.2) 221 (38.9)

Household characteristics

Number of children living in the house, mean (SD) 1.9 (±1.0) 1.8 (±1.0) 0.370 1.9 (±1.0)

Family monthly income levelǂ, n (%) <0.0001

≤ Q1,000 134 (37.2) 73 (20.3) 207 (28.8)

Q1,001 – 2,000 81 (22.5) 74 (20.6) 155 (21.5)

Q2,001 – 3,000 69 (19.2) 97 (26.9) 166 (23.1) 

Q3,001 – 4,000 42 (11.7) 61 (16.9) 103 (14.3)

≥ Q4,001 34 (9.4) 55 (15.3) 89 (12.4)

Landline present in home, n (%) <0.0001

Yes 125 (34.7) 56 (15.6) 181 (25.1)

No 235 (65.3) 304 (84.4) 539 (74.9)

Family owns a radio, n (%) <0.0001

Yes 213 (59.2) 290 (80.6) 503 (69.9)

No 147 (40.8) 70 (19.4) 217 (30.1)

Family owns a television, n (%) <0.001

Yes 321 (89.2) 346 (96.1) 667 (92.6)

No 39 (10.8) 14 (3.9) 53 (7.4)

Family owns a refrigerator, n (%) 0.930

Yes 259 (71.9) 258 (71.7) 517 (71.8)

No 101 (28.1) 102 (28.3) 203 (28.2)

Family owns an electric or gas stove, n (%) <0.0001

Yes 286 (79.4) 355 (98.6) 641 (89.0)

No 74 (20.6) 5 (1.4) 79 (11.0)

Family owns a car, n (%) <0.0001

Yes 72 (20.0) 151 (41.9) 223 (31.0)

No 288 (80.0) 209 (58.1) 497 (69.0)

*, Chi-square test or Fisher’s exact for category and Student’s t-test for continuous variables; **, one rural survey was left blank for this 
question; ƚ, thirty-three participants (rural =32, urban =1) responded “I don’t know” and left this answer blank; ǂ, Q = Guatemalan Quetzal (Q1 
= $0.14 USD). SD, standard deviation.
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and P<0.001, respectively). Parents generally preferred to 
make calls over sending texts (74.7% vs. 25.3%, P<0.0001), 
with more urban families preferring text messaging (31.9% 
vs. 18.6%, P<0.0001). Over one-half (n=419, 58.2%) of 
participants had their current mobile phone for at least  
1 year, with urban participants having their phones longer 
(P<0.0001). Participants spent an average of $9.50 USD per 
month for mobile phone services. Table 3 summarizes the 
mobile phone characteristics of the participants.

Discussion

Results from our study show that almost all parents in 
both the urban and rural low-resource settings studied 
in Guatemala had access to a mobile phone with 
SMS capability and were able to use SMS technology. 
Furthermore, our results provide important insight into 
mobile phone access, usage, and preferences for voice and 
text communication across urban and rural populations 
of an LMIC that may be used in similar global settings to 
inform future mHealth interventions. Overall, we suggest 
that using SMS in combination with voice calls in LMICs 
can be a feasible and effective tool to reach parents and 
remind them of future healthcare visits for their child. 
Our work emphasizes the importance of assessing parent 
preference for communication via text or phone and that 
structuring messaging based on preference can help increase 
compliance with primary care services such as timing and 
completion of the childhood vaccine schedule. 

Although calls for improved translation of research 
findings to clinical practice have accompanied a growth 
in translational research in the U.S., we are only recently 
seeing research in LMICs focused on dissemination and 
scale. One of the primary reasons to support mHealth is the 
potential for technology to reach many more people than 
traditional interventions, but despite the positive results of 
many mHealth research studies, the translation of research 
findings to clinical practice and policy for mHealth in 
particular remains poor (27-29). Furthermore, there appears 
to be an attitude in the field that ever greater technological 
complexity is representative of innovation, while in fact, 
this seduction by technology is concomitant with tens of 
thousands of mHealth applications (apps) and solutions 
languishing with few users and, therefore, no impact (30). 
There remains little understanding of the barriers and 
facilitators to program adoption and more widespread 
dissemination in either a local or global context. A salient 
example is the failed replication of a mobile phone text 

message platform for improving adherence to antiretroviral 
therapy. This intervention was shown to be effective in two 
Kenyan studies but did not show a significant effect when 
replicated in a third trial in Cameroon (31). This highlights 
the fact that understanding the real-world context in which 
interventions are implemented is imperative for successful 
program adoption, replication, and scale-up. Understanding 
barriers and benefits to intervention adoption among both 
individuals and systems is a major gap in overall program 
dissemination and implementation potential. 

Our study results explore some of these important 
barriers and facilitators related to mobile phone access and 
usage that impact using SMS technology for interventions 
such as vaccine reminders for childhood immunizations. 
The results suggest that SMS may currently be a better 
mode of reminder in the urban population compared to our 
rural setting given the differing degrees of mobile phone 
ownership, turnover, and usage within these populations. 
Using landlines or making mobile phone calls may be more 
effective at reminding rural families about healthcare visits 
in many LMIC settings. It is important to remember that 
the primary innovation of an mHealth reminder system 
is in its reach or the ability of using such technology, in 
all its forms, to facilitate universal access to care. While 
more traditional technologies, such as telephone landlines 
or making mobile phone calls, may be viewed by some as 
antiquated and less innovative, we submit that this view 
will limit a pragmatic and logical approach combining 
both SMS texts and traditional voice communication 
that can offer increased access to care. We should offer 
reminder delivery modalities based on client preference, 
and this work suggests that text messaging in additional 
to other more traditional communication methods is 
appropriate to maximize reaching our target population. 
If the evidence does not support people embracing a more 
advanced or sophisticated technology, then we would be 
remiss to advocate solely for such interventions. When a 
new technology becomes available, research has shown 
that it often raises awareness and appreciation for other 
preexisting technologies as well (32). In the case of mHealth 
platforms, it will be important to monitor trends in mobile 
phone access and usage over time and to remain flexible 
in adapting interventions to fit the population’s ability and 
desire for Information and Communication Technology 
(ICT), which in LMICs will likely include using a 
combination of more traditional communication methods 
with newer, modern technologies. Community input and 
collaboration will be necessary to consider the local context 
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Table 3 Mobile phone characteristics of study participants

Characteristics Rural (n=360) Urban (n=360) P value* (rural vs. urban) Study cohort (n=720)

Preference for SMS reminder recipient 0.930

Mother 324 (90.0) 327 (90.8) 651 (90.4)

Father 35 (9.7) 32 (8.9) 67 (9.3)

Other guardian 1 (0.3) 1 (0.3) 2 (0.3)

Number of working mobile phones present/owned 
in the home

<0.0001

1 183 (50.8) 57 (15.8) 240 (33.3)

2 152 (42.2) 187 (51.9) 339 (47.1)

3 16 (4.4) 51 (14.2) 67 (9.3)

4 7 (1.9) 30 (8.3) 37 (5.1)

≥5 2 (0.6) 35 (9.7) 37 (5.1)

Estimated number of phone calls made during 
average day for participant

0.006

0–5 328 (91.1) 301 (83.6) 629 (87.4)

6–10 29 (8.1) 48 (13.3) 77 (10.7)

>10 3 (0.8) 11 (3.1) 14 (1.9)

Estimated number of text messages sent during 
average day for participant

<0.001

0–10 343 (95.3) 312 (86.7) 655 (91.0)

11–20 13 (3.6) 34 (9.4) 47 (6.5)

>20 4 (1.1) 14 (3.9) 18 (2.5)

Estimated number of text messages received 
during average day for participant

<0.001

0–10 340 (94.4) 307 (85.3) 647 (89.9)

11–20 17 (4.7) 43 (11.9) 60 (8.3)

>20 3 (0.8) 10 (2.8) 13 (1.8)

Do you prefer to make calls or send text messages? <0.0001

Make calls 293 (81.4) 245 (68.1) 538 (74.7)

Send text messages 67 (18.6) 115 (31.9) 182 (25.3)

For how long you have had your current mobile 
phone being used in the study?

<0.0001

<6 months 68 (18.9) 60 (16.7) 128 (17.8)

6–2 months 120 (33.3) 53 (14.7) 173 (24.0)

1–2 years 65 (18.1) 123 (34.2) 188 (26.1) 

>2 years 107 (29.7) 124 (34.4) 231 (32.1)

Average monthly cost of phone services for 
participantƚ, mean (SD)

Q64 (±62) Q72 (±85) 0.140 Q68 (±74)

*, Chi-square test and Student’s t-test; ƚ, Q = Guatemalan Quetzal (Q1 = $0.14 USD). SD, standard deviation.
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of global mHealth interventions (33), especially related to 
immunization services (34).

Another important finding in our study is the high 
ownership of mobile phones among both urban and 
rural mothers and the significantly greater ownership of 
mobile phones among mothers compared to fathers. We 
found that over 90% of both rural and urban mothers 
owned a mobile phone, which is substantially greater 
than the 25–50% ownership rates among women found 
in other similar studies (17,20). Additionally, while few 
gender ICT statistics are available, studies have repeatedly 
suggested a gender digital gap by showing that the usage 
of ICT is lower among women than men, especially in  
LMICs (35). It is interesting that our study found mothers 
to have significantly greater ownership of mobile phones 
compared to fathers and that at least 90% of rural and urban 
families preferred to have the reminder messages sent to the 
mother’s phone (even when the father also owned a mobile 
phone). These findings suggest that targeting mothers for 
mobile phone interventions will likely provide the greatest 
benefit in our study population and potentially in similar 
LMIC settings.

Our study has important limitations. We did not 
explore several mediums of ICT that would be useful to 
look at in future studies, including computer, Internet, 
and smartphone access or usage. Certain mediums may 
be more effective for specific disease prevention and 
health promotion and future interventions may include 
more advanced mHealth applications (36), making this an 
important area for further study. For example, smartphones 
could be used to send graphical messages via SMS or 
applications such as WhatsApp Messenger to remind 
illiterate parents about appointments. Additionally, we 
did not explore the important concept of shared mobile 
telephones. Studies have suggested that phone sharing 
among family members may be common in LMICs, 
although the prevalence is largely unknown (23). While at 
least one-half of both the rural and urban families in our 
study reported having more than one mobile phone present 
in the household, we do not know if these phones were 
shared among multiple users. This will be an important 
area for future exploration since phone sharing could have 
significant implications for SMS interventions and whether 
the text messages are reaching the intended recipients. We 
also do not know why nearly 14% of patients screened for 
participation did not consent to receiving SMS messages. 
The rationale for refusing SMS reminders and study 

participation will be important to investigate further.
Our study is particularly innovative because it is one 

of the first large trials to explore mobile phone access and 
usage in both a rural and urban setting of an LMIC. While 
there is a general lack of evidence to inform large-scale 
planning and national policy development for mHealth 
interventions (23), this study provides an innovative 
partnership with the Ministry of Health of Guatemala that 
could provide the unprecedented opportunity for national 
scalability and be a future platform for the delivery of other 
clinical preventive services. Importantly, our study identifies 
current trends and barriers in mobile phone usage among 
rural and urban populations that can help guide future 
mHealth interventions and can ultimately contribute to our 
knowledge of vaccine delivery and the rapidly growing field 
of mHealth. 

Conclusions

Researchers consider the burgeoning field of mHealth 
to have the potential to attain widespread dissemination 
of public health programs that would be impossible with 
traditional interventions. However, to date, we have yet to 
see mHealth interventions widely disseminated and scaled 
due to only limited empirical evidence of effectiveness. 
There is a need for a greater number of studies evaluating 
SMS interventions with sound methodology, adequate 
sample sizes, and an understanding of the barriers and 
facilitators of dissemination and implementation, especially 
based in resource-limited settings. Our study results provide 
important insight into mobile phone access and usage 
within rural and urban low-resource settings of an LMIC 
that can be used to inform future mHealth interventions. 
Our findings suggest that offering a combination of more 
traditional communication methods (such as using landlines 
or making mobile phone calls) with newer, modern 
technologies (such as SMS texting) may be more effective 
at reminding families about vaccination visits, particularly 
for our rural population. We also found that mothers in 
our LMIC setting had high ownership of mobile phones 
and preferred to have the reminder messages sent to 
them, which suggests that targeting mothers for mHealth 
interventions will likely provide the greatest benefit. 
Overall, our study suggests that using SMS reminders 
in conjunction with other more traditional reminder 
methods in LMICs can be a feasible tool for public health 
interventions both now and in the future, especially as 
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mobile telecommunication infrastructure and uptake is 
likely to continue expanding on a global scale. 
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