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Abstract

Background: n 2022, 39 million people lived with HIV, and efforts target the 95-95-95 goal by 2030. In Mexico, key affected
populations include men who have sex with men, drug users, sex workers, and transgender individuals. Adherence to treatment is
vital, influenced by patient-provider relationships and access to care. eHealth interventions, notably SMS reminders, show
promise in enhancing adherence.

Objective: To evaluate the effectiveness of a mHealth intervention on ART adherence amongst adult PLWHIV

Methods: A randomized clinical trial on adult patients who attended the tertiary care from the university hospital “Hospital Civil
de Guadalajara – Fray Antonio Alcalde” to initiate ART. mHealth intervention included the use of short message service (SMS)
to interact with the patient and as a reminder system for upcoming medical examinations or ART resupply during a 6-month
period. A control group (n=40) received medical attention by the standard protocol used in the hospital. Intervention
effectiveness was assessed by quantifying CD4+ T cells, viral load, and a self-report of adherence by the patient.

Results: The intervention group had greater adherence to ART than control (96% vs 92%, p = < .0001). In addition, the
intervention group had better clinical characteristics, including lower viral load (141 cop/mL vs 2413 cop/mL, p = <.0001) and a
tendency for a major number of CD4+ T cells (399 vs 290 cells/uL).

Conclusions: These results show that mHealth intervention significantly improves ART adherence. Implementing mHealth
programs can improve the commitment of PLWHIV to their treatment. Clinical Trial: NCT05187741

(JMIR Preprints 19/02/2024:57540)
DOI: https://doi.org/10.2196/preprints.57540
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Effectiveness  of  a  mHealth  intervention  with short  text  messages  to

promote  treatment  adherence  among Mexican adults  patients  living

with HIV: A randomized clinical trial 
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Abstract

Purpose:  To evaluate the effectiveness of a mHealth intervention based on short messages service

(SMS) to increase ART adherence on adult PLWHIV.

Methods: A randomized clinical trial on adult patients who attended to the hospital “Hospital Civil

de Guadalajara – Fray Antonio Alcalde” to initiate ART. mHealth intervention included the use of

short  message service (SMS) to increase adherence as a reminder system for upcoming medical

examinations or ART resupply, this was given for a 6-month period. A control group (n=40) received

medical  attention  by  the  standard  protocol  used  in  the  hospital.  Intervention  effectiveness  was

assessed by quantifying CD4+ T cells, viral load, and a self-report of adherence by the patient.

Results:  The intervention group had greater  adherence  to  ART than control  (96% vs 92%, p =

< .0001). In addition, the intervention group had better clinical characteristics, including lower viral

load (141 cop/mL vs 2413 cop/mL, p = <.0001) and a tendency for a major number of CD4+ T cells

(399 vs 290 cells/uL, p=.1526).

Conclusions: These results show that mHealth intervention significantly improves ART adherence.

Implementing mHealth programs can improve the commitment of PLWHIV to their treatment.

1. Introduction

On 2022, there were 39 millions of people living with HIV (PLWHIV), of which 37.5 million were

over the age  of 15 years. Most of the  PLWHIV are female (53%) and 630,000 died from AIDS-

related illness in that year (1). International efforts have been implemented to achieve the 95-95-95

goal by 2030. This goal aims for 95% of all PLWHIV to be aware of their HIV status, 95% of all

diagnosed PLWHIV to be treated with antiretroviral therapy (ART), and 95% of treated PLWHIV to

have an undetectable viral load (2). 

The HIV landscape in Mexico reflects global trends, with key populations being men who have sex
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with men, injection drug users, sex workers and transgender individuals. As of the close of 2020,

there were 3,389 new HIV cases reported. Males accounted for 80.2% of cases and females 19.8%,

with a gender ratio of 4:1 (2,3,5).

Adherence is not only an important pillar for achieving viral suppression but also prevents the spread

of the disease in a community level. Moreover, it is a major player in improving the life quality of

PLWHIV (3). The world health organization (WHO) defines treatment adherence as “the extent to

which a person’s behavior taking medication, following a diet, and/or executing lifestyle changes,

corresponds with agreed recommendations from a health care provider” (4,5).

Treatment adherence is complex and is influenced by the personal behavior that a PLWHIV has

toward the disease, and the relationship the PLWHIV has with the health care provider and the health

institutions (6,7). Several factors that impact treatment adherence have been described, including the

patient's lack of understanding of the disease, the presence of treatment adverse effects, the lack of

treatment efficiency as perceived by the patient, the trust of the patient to the indications prescribed

by the health provider, financial and social availability to obtain ART, mental health, lack of support

from the family or community, being young, among others (8,9).

Improving treatment adherence is beneficial to the overall health of PLWHIVH, by reducing disease

progression, and the development of complications. In addition, treatment adherence is favorable for

health systems as it reduces the number of infected patients, diminishes the need for specialized

medical attention, reduces the need for alternative treatments due to treatment failure, and prevents

patients' disability (10).

The literature has reported a wide range of interventions to improve adherence, including digital

interventions also knows as electronic health (eHealth). eHealth is defined as the cost-effective and

secure use of information and communications technologies supporting health and health-related

fields.  An  integral  part  of  the  eHealth  is  using  wireless  technologies  like  phones,  tablets,  and

smartphones for public health, known as mobile Health (mHealth) (11). 

eHealth and mHealth strategies have been proposed for many aspects of health services, including

adherence, diagnosis, training, recruitment, follow-up, prevention, and guidance about the disease or

treatment  (12).  In  a  systematic  review analyzing 27 studies  regarding the usage of mHealth for

PLWHIV in low and middle-income countries, it was shown that 56% of the studies had a significant

positive impact on treatment adherence. The most common intervention was the usage of reminders

through short message service (SMS) (13).

One of the main reasons why SMS has been used is due to its extensive coverage in areas where

wireless internet is not available. Additionally, SMS can be received by users even if they do not
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have a data plan. This intervention allows patients to stay connected despite coverage limitations

they may face. Thus, the aim of this study was to evaluate the efficacy of mHealth intervention based

on short  messages service to increase ART adherence on adult  PLWHIV in contrast  to standard

medical attention.

2. Methods

We performed a randomized clinical trial in which we assessed the efficacy of using SMS to improve

treatment  adherence.  PLWHIV were  recruited  from the  HIV clinic  of  the  tertiary  care  hospital

‘Hospital Civil de Guadalajara – Fray Antonio Alcalde’ from February to November 2022.  

Inclusion criteria: The study included individuals who were diagnosed with HIV and had less than

six months on ART therapy, both men and women aged 18 years or older. Additionally, participants

should have a mobile device capable of receiving SMS-type messages and must willingly sign the

informed consent to participate.

Exclusion criteria: Excluded from the study are individuals currently enrolled in another clinical trial,

pregnant women, minors, individuals with a mobile phone capable of receiving SMS messages but

lacking coverage or service in their residential area.

Using  Openepi  software,  sample  was  calculated  for  40  individuals  to  each  group  (control  and

intervention).  Patients  were  recruited  and  assigned  randomly  among  the  control  and  treatment

groups. Randomizations was done as it follows:  a simple random allocation method was employed,

utilizing a table of random numbers for patient assignment. Participants were assigned to either the

intervention or control group based on whether their assigned number was even or odd, respectively.

This straightforward approach ensured that each patient had an equal chance of being allocated to

either group, enhancing the randomization process and minimizing selection biases.

Protocol was approved by the ethics committee in research of the Hospital Civil de Guadalajara’ Fray

Antonio Alcalde’ with registry number 095/18 and registered on clinical trials (NCT05187741). All

patients  signed  an  informed  consent  prior  to  enrollment,  this  consent  form  provided  complete

information about the protocol and any concerns from potential participants were addressed before

signing the informed consent.

2.1 Variables of the study

Sociodemographic variables were obtained at the time of recruitment with a form that was fill with

the aid of the research team. Viral load and number of CD4+ T cells were measured at the time of

enrollment and after the 6-month follow-up. 
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Self- adherence measure: This was measure at the six months follow up. For measuring adherence,

the four-day adherence index was employed, which is calculated using the following formula: 

Four−day adherence index=1−(Forgotten pills /Prescribeb pills)x 100

For the measurement of variables, employment was considered when patients reported engaging in

paid  work,  whether  formal  or  informal.  Tobacco,  alcohol,  and  illicit  drug  consumption  were

considered positive if patients reported consumption more than twice a week in the last month. The

duration of living with HIV and the duration of antiretroviral therapy (ART) were calculated as of the

study's completion date.

2.2 mHealth strategy

The intervention consisted of the following procedures: participants received two messages per week

on Mondays and Thursdays in the morning. These messages were pre-validated by a research group,

and  their  content  can  be  found  in  the  corresponding  publication  (14).  Additionally,  participants

received reminder messages for appointments or prescription refills 24 hours before the scheduled

date.  Moreover,  participants  had the option to  communicate  with the researchers to  address  any

queries, which were resolved through consensus among the research team with support from relevant

departments. To ensure ongoing communication, the telephone line accepted collect messages and

collect calls, enabling participants to stay connected throughout the study. The control group received

the standard medical treatment offered in the hospital.

2.3 Statistical analysis

Proportions were analyzed by chi-squared and T-student for continuous variables. Relative risk based

on treatment adherence (>95% or >90%) was measured and Fisher’s exact test was implemented for

statistical  evaluation.  A multivariate  analysis  was  done  to  calculated  relatives  risks  of  variables

associated with adherence. All statistical analysis was performed on SPSS version 25 and a p-value

of <.05 was considered significant.

3. Results

From 217 potential candidates, 80 patients fulfilled the inclusion criteria and agreed to participate in

the study. The 80 participants were randomly assigned to the intervention or control group (40 in

each). In each group, 2 participants were lost to follow-up, and 2 were removed from the study

because they transferred to another clinical care unit. (Figure 1).  Intervention and control groups had

a median age of 31 and 37.5 years. Both groups were mostly men (95.5% and 92.5%, respectively).

At the time of enrollment, the intervention group had more CD4+ T cells (227 vs 169 cells/uL) and

https://preprints.jmir.org/preprint/57540 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Del Moral Trinidad et al

viral load (65,050 vs 57,800 copies/mL) than the control. In addition, the intervention had more days

living  with  HIV and  more  days  on  ART when  compared  to  control  group  (Table  1).  Tobacco

consumption was greater  in  the control  group (37.5% vs  57.5%). Most  of the participants were

single, employed, and reported alcohol consumption (Table 1).

Figure 1. Flow diagram CONSORT flow diagram of the intervention.

Table 1. Participants’ Clinical and Socio-Demographic Characteristics.

Intervention Group

(n=40)

Control Group

 (n=40)

p-value

Clinical Variables

Age (years)

Median (IQR)

31.0

(27.8-36.0)

37.5

(30.0-49.5)

.0011

Male n(%) 38 (95.5%) 37 (92.5%)

Days after HIV Diagnosis

Median (IQR)

283.5 

(58.3-519.3)

303

(101.3-1128)

.5042

Day on ART

Median (IQR)

122

(15.75-192.3)

51

(19.75-171.0)

.7286

CD4+  T  cell  count

(cells/uL)

Median (IQR)

227

(88-435)

169

(25-291)

.0879

Viral Load (copies/mL)

Median (IQR)

65,050

(17,282 – 343,750)

57,800

(21,900 – 168,750)

.4601
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After 6 months, viral load and CD4+ T cells counts were re-assessed. The intervention group had a

major  number  of  CD4+ T cells  than  control  (399  vs  290  cells/uL,  p=0.1526).  In  addition,  the

intervention group significantly reduced viral load (141 vs 2413 copies/mL, p < .0001). Regarding

treatment adherence,  the intervention group self-reported more adherence than the control group

(96% vs 92%, p < .0001) (Table 2).

We analyzed further the adherence and separated the members of each group based on whether they

achieved an adherence above 90% or 95%. In both cases, the intervention group had a significantly

greater  chance  of  reaching  the  desired  adherence,  almost  3  times  more  likely  to  reach  a  95%

adherence than the control (Table 3).

Table 3. Comparison on Treatment Adherence Among Groups

Group >95% Adherence RR 95% CI p-value
Yes No

Intervention 26 10 2.6 1.48-

4.57

<.001

Control 10 26

To identify if other variables impacted the probability of reaching 95% adherence, we performed a

binary  logistic  regression  of  all  analyzed  variables.  Aside  from the  SMS intervention,  no  other

variables had statistically significant in reaching the 95% adherence (Table 4).

Table 4. Logistic Regression Variables To Reach 95% Treatment Adherence

Variable Relative Risk 95%CI p-value

Age >45 years 0.728 0.15-3.60 .693

Employed 0.392 0.10-1.41 .153

Tabaco Consumption 1.56 0.436-5.60 .492

Alcohol Consumption 2.31 0.59-8.98 .225

Use of Illegal Drugs 0.81 0.25-2.62 .730

Detectable Viral Load 04.26- 0.67-26.83 .122
CD4+ T Cell Count >200

4.09 0.38-43.05 .244

Study Intervention 11.655 2.88-47.05 .001

4. Discussion

This study aimed to evaluate the effectiveness of mHealth with ART adherence on adults starting or

restarting treatment. As mentioned before, adherence plays a key role in PLWHIV allowing them to
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reach  viral  suppression  and  increasing  life  quality  overall.  This  highlights  the  importance  of

exploring interventions to support patients recently diagnose to reach optimal adherence. 

This study enrolled patients with an age ranging from 30 to 40, which correspond with the national

and worldwide age with the most HIV prevalence.  Also,  our participants were mostly men, like

Mexico national trend, as men who have sex with men and transgender people are the main groups

affected for HIV in Mexico (15).

Both groups shared previously reported factors that can impact adherence like alcohol consumption

and being single (4,6,10,16). Although it was out of the scope of this study to further analyze the

factors associated with adherence, the descriptive results found in this study provide a preliminary

view  for  further  investigations  targeted  to  study  the  importance  of  these  factors  on  patient’s

adherence to treatment.

Even though the participants were randomly assigned to each group, our intervention group had a

lesser age than our control group. We believed that this is related to the recruitment process, older

patients were most likely to reject the invitation of the study due to the concern of digital means over

in-person attention.  Giebel et.al  mentions that interventions must be adapted to the different age

groups due to the diversity of the users (17). These findings need to be explored and contemplated in

further studies. 

Regarding  clinical  findings,  the  control  group  had  a  lower  CD4  T  cell  count  (168  cells/uL),

suggesting a delay in HIV detection.  The fact that one of our groups had less than 200 cell/uL

highlights the relevance of findings methods to improve early detection in high-risk populations, and,

as is our study, strategies to prevent bad adherence to ART or abandonment (18).

In this study, we show that mHealth strategies improve adherence to treatment by 4% (p<.0001) and

increases 3 times the probability of reaching a 95% of treatment adherence. However, we wanted to

evaluate  the  impact  of  age  and other  variables  in  the  probability  of  reaching 95% of  treatment

adherence.  For  this,  we  performed  a  multivariate  analysis,  in  which  the  mHealth  intervention

statistically  correlates  with adherence regardless  of other  independent  variables  like age,  marital

status, and employment. These results suggest that mHealth strategies can be beneficial in multiple

scenarios.

As previously demonstrated, simply sending SMS messages had minimal to no impact on enhancing

treatment adherence (19,20), we implemented a mHealth strategy based on the usage of interactives

SMS,  in  which  the  patients  had  the  opportunity  to  interact  by text  or  phone call  with  a  health

professional. Interactive SMS have been showed to be effective and participants are most likely to

develop a compromise with their treatment (21-23).
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Another fundamental aspect of the intervention was the frequency of the texts. We implemented two

weekly  messages  and  appointment  reminders  for  the  first  three  months  and  only  appointment

reminders for the last three months. The goal was to help develop a habit in the patients, while still

providing access to help if required. Also, it has been reported that a high frequency of messages

over a long period of time becomes repetitive and stops having a beneficial impact (24-26).

Although other studies have used similar strategies, this is the first study in Mexican population to

use strategies of mHealth with decreasing message frequency to increase adherence. In addition, we

implemented messages that were validated by a Mexican group of health professionals, researchers,

and PLWHIV on ART (14). Few studies looking into the efficacy of mHealth SMS use validated

messages for their population (27-29).

Like other studies, we identified an improvement in treatment adherence by using SMS (13,20,30-

32). However, it  is important to consider that adherence evaluation is mainly assessed by a self-

report provided by the patient, which has an intrinsic bias. As a method to address this bias, we

measured the HIV viral load and the four-day adherence index, which has been reported to have

adequate sensitivity and specificity in Mexican populations (33).

Although  we identify  increased  adherence  using  mHealth  strategies,  further  studies  on  a  bigger

population are required to confirm our results. It is also important to recognize the variability among

different populations and regions (34). This study was performed in the State of Jalisco, and we

found  93%  of  treatment  adherence  in  our  control  group.  These  results  are  similar  to  a  study

performed in the state of Mexico (93% adherence) (35) but double the one found in the state of

Tamaulipas (46% adherence) (36), these differences by state highlight how treatment adherence is

contextual, and is determined, in a big portion, by the conditions surrounding the patients (37). 

5. Conclusions

In summary, this study demonstrates that integrating mHealth strategies as a supplementary approach

to  existing  interventions  can  enhance  treatment  adherence  among  people  living  with  HIV.

Additionally, our findings highlight significant results that may inform the implementation of larger

and more intricate interventions aimed at bridging the communication gap between healthcare clients

and medical service providers.
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Flow diagram CONSORT flow diagram of the intervention.
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