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Introduction

Online interventions have been found effective in helping 
smokers quit (1,2). However, there is a dearth of online 
interventions in Spanish. Earlier studies by our group (3,4) 
showed that Spanish/English smoking cessation Internet 
interventions could yield abstinence rates comparable to 
those reported for the nicotine patch. Although English-
speaking smokers were twice as likely as Spanish-speaking 
smokers to have used smoking cessation aids prior to 

visiting our previous sites (5), the abstinence rates for both 
language groups were very similar. Indeed, the 12-month 
missing = smoking (participants who cannot be reached at 
follow-up are presumed to be smoking) abstinence rates 
were 20.2% for Spanish speakers and 21.0% for English 
speakers (4). The stop smoking website that was used 
reduced disparities in access to evidence-based smoking 
cessation interventions, and comparable outcomes in both 
groups suggested it was effective regardless of language or 
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history of smoking cessation aids. 
However, because the intervention was provided online, 

it required computer literacy and access to the web. Thus, 
few smokers with low levels of education joined these 
studies, and individuals who rated themselves lower in the 
socioeconomic continuum and those from lower-income 
countries reported significantly lower abstinence rates 
than better-off individuals from more affluent countries. 
The wealthier, more educated smokers living in wealthier 
countries benefited more from the intervention than less 
wealthy, less educated smokers living in poorer countries (5). 

The aim of this study was to evaluate modifications to 
online smoking cessation interventions that would increase 
engagement from Spanish- and English-speaking smokers. 
In addition, the study aimed to reach low-income smokers; 
to increase the likelihood of doing so, we interviewed 
primary care patients of the San Francisco Health Network 
(SFHN) and obtained suggestions regarding what they 
would find useful on a smoking cessation web app. This 
report describes the process of developing a Spanish/English 
web app across three versions, the eventual outcomes, and 
the lessons learned. We will present the characteristics of 
the three versions of the smoking cessation site and the 
utilization metrics associated with each of them. 

Methods

Version 1

Goal
To create a basic smoking cessation web app that contained 
the key elements found to be effective in earlier studies. 
By starting with a basic app and adding more functionality 
in later versions, it was possible to examine the relative 
effectiveness of various elements vis-a-vis utilization and 
engagement. Version 1 was active from January 12, 2016 
to February 21, 2017, recruiting 64 smokers [n=26 (41%) 
Spanish-speaking and n=38 (59%) English-speaking] 
eligible to enter the intervention by verifying their email 
address.

Developers
Version 1 of the web application was developed by the 
research team and custom-coded by an external team 
according to the specs provided. Twilio, a communication 
platform that allows users to send and receive text 
messages or other forms of communication using API (i.e., 
application program interface) code, was utilized to send 

SMS messages. 

Formative user feedback
Interviews with public sector primary care patients were 
conducted to guide the development of Version 1. A total 
of 24 (18 English-speakers, 6 Spanish-speakers) low-
income smokers participated in these interviews. Although 
a majority of the participants owned smartphones (purchased 
or a government issued), mobile literacy was low. For 
example, many of those interviewed did not know how to go 
to a specific site in their web browser or sometimes, how to 
open the browser. Among the reasons for quitting smoking, 
health was the most important reason. Some participants 
reported wanting to quit smoking because of their families 
and/or children. However, participants reported having 
few coping skills outside of smoking. None had used an app 
to quit smoking, although some people reported having 
used the internet to obtain health information and/or were 
willing to try a web app.

Content
Basic content for the smoking cessation website was based 
on a review of best practices for internet intervention 
developments and prior experience with such interventions 
(3,4). Consistent with the goal for Version 1, this version 
of the web app was relatively austere and included elements 
that are common to most self-help smoking cessation 
apps. Specifically, information from the “Guía Para Dejar 
de Fumar” (Stop Smoking Guide) (6) was included, which 
listed health risks related to smoking and strategies to quit 
smoking, such as not buying cigarette packs, asking smoking 
friends not to share their cigarettes, and learning how to 
refuse cigarettes when offered. Version 1 also provided 
tools to track cigarettes smoked and to set a quit date. 

Text messages
Participant phone numbers were required in Version 1 to 
send text message reminders for follow-up surveys. Phone 
numbers were only utilized for the follow-up reminder 
texts.

 

Appearance
The appearance of Version 1 was purposefully simple, with a 
plain background image and a straight-forward organization 
of elements on each page (see Figure 1). The onboarding 
process of Version 1 utilized an external survey form; users 
were directed to the survey to complete onboarding and 
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redirected back to the web app after completion. 

Version 2

Goal
To include suggestions from the public sector smoker 
interviews in the new version. This version was active for 
8 months, from February 28, 2017 to October 23, 2017. 
During this time, the automated website recruited 97 
(30%) Spanish-speaking and 227 (70%) English-speaking 
participants, for a total of 324 smokers.

Developer
As with Version 1, content and design elements were 
created by the research group and programmed by the same 
external development team. 

Formative user feedback
We conducted field studies in which we “shadowed” 
primary care patients who smoked. A total of 24 participants 
were involved. Initially, observational and interview-based 
studies on their smoking behavior and smartphone use were 
conducted. Later, participants were asked to utilize the 
Version 1 web app, and, after a week of use, interviews to 
document their reactions to the web app were scheduled. 
Finally, two groups of participants from SFHN (English-
speaking n=18, Spanish-speaking n=6) met to consult 
with the research team on the design of the web app. The 
information collected from these meetings was intended 
to influence the further development of the web app. The 
feedback from the primary care patients generally suggested 
that the application be more visually interesting and more 
“fun”. Feedback also suggested the removal of barriers 

to participants joining the app, such as removing the 
requirement to confirm their email and phone number or 
reducing the length of the onboarding process. 

Content
Version 2 contained all elements of Version 1, and also 
added several others:  relaxation recordings, a quit plan, 
and smoking cessation tips, as well as mood, craving, and 
money trackers. The quit plan guided new users through 
the web app’s features, with the goal of enticing users to 
use all of the elements. Based on interviewees’ suggestions, 
smoking cessation tips were added to engage users in 
developing coping skills outside of smoking (e.g., “Get 
enough sleep today. Being well-rested can help you achieve your 
goals.”) and reducing cigarettes smoked in the days leading 
up to their quit date (e.g., “Practice resisting cravings today. 
Try to go 5 minutes without lighting up.”). Participants could 
rate helpfulness of each tip. Since participants could track 
data regarding their smoking, cravings, mood, and money, 
Version 2 also included a page that summarized their data. 
Mood tracking was added because earlier studies had shown 
that helping smokers manage their mood increased quit 
rates (7).

Text messages
In response to feedback given for Version 1, Version 2 
expanded the text message feature significantly to include 
regular text messages to notify participants about their quit 
date and encourage participants in their progress. Text 
messages that were sent surrounding a user’s quit date were 
used to alert them that their quit date was coming up (e.g., 
“You have 2 weeks to go before your quit date.”) or celebrating 
their success (e.g., “You’ve been smoke free for 2 weeks. Your 

Figure 1 Sample screenshot of version 1.
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circulation should improve, exercising should become easier and 
lung function should increase by 30%.”). If users indicated that 
they had smoked following their quit date, they received 
a text message encouraging them to try again (e.g., “Many 
people slip a few times before quitting for good. Remember, many 
difficult things take several attempts. Think about difficult things 
you’ve gotten through in the past.”). For users who did not 
set a quit date, text messages were focused on encouraging 
participants to try quitting by utilizing their stated quit 
reasons. For example, if a user indicated that they wanted 
to quit for health reasons, they got texts with information 
on the health detriments of smoking (e.g., “Smoking is the 
main cause of lung cancer, but did you know it can also cause 
cancer in the mouth, esophagus, throat, stomach, pancreas, 
bladder and cervix?”). Follow-up reminders were also sent 
via text message with a url to the web app, as in Version 1. 

Appearance and user experience
The visual design for Version 2 was changed significantly. 
A simple design was retained, but icons and buttons were 
redesigned to improve visibility and appeal. Additionally, 
the layout of the homepage was improved to include a 
daily tip and the participant’s quit date (see Figure 2). 
The onboarding process was integrated into the web app 
instead of using an external survey form to make a more 
seamless experience for users. Additionally, the onboarding 

questionnaire was shortened to facilitate a faster entry into 
the web app features. 

Version 3 

Goal
To build on Version 2 with a special focus on design and 
user experience; specifically, to improve the ease of use and 
visual appeal. This version was extensively redesigned based 
on user data, several new features were added, and less 
useful features from past versions were removed. Version 
3 actively recruited smokers for approximately 7 months, 
from October 24, 2017 to May 25, 2018. During this 
period, we recruited 508 (46%) Spanish speakers and 599 
(54%) English-speakers, for a total of 1,107 participants.

Developer
Unlike Versions 1 and 2, which were designed by our 
research team but developed by external programmers, 
Version 3 was developed by an internal developer, M.B., 
a doctoral student in clinical psychology with experience 
in web development and graphic design. Working with 
an internal developer was advantageous because it both 
streamlined communication as well as improved flexibility 
in the design/development process. Furthermore, the 
clinical psychology training allowed the developer to be a 

Figure 2 Sample screenshot of version 2.
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full participant in the intervention design process. Version 3 
utilized Caspio, an out-of-the-box data collection software, 
to create the database. Wordpress.org was used to create 
a custom appearance with minimal coding. SMS messages 
were sent using Twilio.

Formative user feedback
No direct user feedback was sought for this version. 
Decisions about content changes (e.g., removing or 
bolstering certain features) were guided by the utilization 
data gathered from Versions 1 and 2. Design-related 
changes were guided by the principles and practices of 
graphic design. 

Content
The content for Version 3 was primarily the same as the 
content for Version 2, with some changes based on feedback 
from consultants. Because previous versions exhibited 
so little engagement from participants, the main goal of 
Version 3 was to incentivize participants to engage more 
heavily and provide more tracking data. Data visualizations 
and summaries were included on the dashboard of the web 
app, which showed the participants their smoking, mood, 
and craving data over time. Data summaries presented the 
participant with snapshots of their progress or smoking 
habits, such as money saved through smoking less or their 
most commonly reported smoking trigger. Additionally, 
a trigger diary was added for smoking triggers, which 
presented the participant with their entire cigarette tracking 
history and the triggers they identified for each smoking 
event. Improvements were made to the content of the tips 
given to participants to improve clarity, and the ability 
to rate a tip was replaced with an ability to mark a tip as 
a “favorite” (favorite tips could be viewed together at any 
time). To further simplify the site, the quit plan introduced 
in Version 2 was also removed. A link to the interactive or 
PDF version of the Guía para Dejar de Fumar (our Smoking 
Cessation Guide) was included on the landing page for 
Version 3. Thus, every visitor was given access to our 
Smoking Cessation Guide in their chosen language without 
being required to sign up for the study.

Text messages
Text messages in Version 3 were used to notify participants 
about their quit date, encourage participants in their 
progress, remind participants to use the web app, and engage 
participants in follow-up questions about their smoking 

status. Although Version 2 included text message reminders 
and encouragements, texts in Version 3 placed a higher 
emphasis on user engagement with a weekly text, reminding 
participants to track data and texts notifying participants 
that they had not been active on the web app recently. 
Initially, follow-ups were sent using a link to the web app. 
After low response rates were observed early on, the follow-
up questions were embedded directly into an SMS survey 
so that participants did not have to sign in to complete the 
follow-up survey. If the participant did not respond to the 
initial question on their follow-up day, the same text was 
sent the following day to further encourage a response.

Appearance and user experience
The web application was designed to be sleek and modern, 
with a simple color scheme, responsive sizing, and high-
resolution images. To entice users to sign up to the site, a 
great deal of information about the web app was added to 
the landing page, including a summary of the application’s 
features, information about the research team, screenshots 
from within the web app, and reasons for quitting 
smoking. 

Unlike Version 2, which had multiple pages of sign-
up questions without a progress bar, Version 3 minimized 
the questions, and placed everything on one page. Thus, 
a participant interested in signing up was presented with 
a single page asking for email, and password, as well as 
some demographic information, with some optional 
questions, such as their phone number. After signing up, 
the participant was instructed to log in, at which point they 
were presented with a dashboard. The dashboard contained 
the trackers (cigarettes, mood, and craving), quit date and 
quit countdown, as well as graphs and summaries of the 
participant’s tracked data (see Figure 3). Participants could 
also access their trigger diary from the dashboard, which 
included raw data about the cigarettes they had tracked. To 
aid the participant in understanding the web app’s uses, a 
popup appeared to walk them through the major features. 

Ethical considerations

This study was approved by the Palo Alto University 
Institutional Review Board (15-042) as well as the 
University of California, San Francisco Committee on 
Human Research (15-17597). All participants completed an 
online consent form prior to engaging with any version of 
the web app. 
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Results

Participants/recruitment

Participant demographics are presented in Table 1. 
Recruitment strategies differed across versions and therefore 
the number of recruited participants cannot be directly 
attributed to the web app content or design. The final 
sample for Version 1 had 64 participants and was 56.7% 
male, 59.4% English-speaking, and 44.4% Hispanic/Latino. 
Age was not asked in Version 1, but users had to indicate 
they were over 18 to participate. Version 2 recruited 324 
participants (Mage=37.1). The sample was 58% male, 70.1% 
English-speaking, and 48.1% Hispanic/Latino. The final 
sample for Version 3 had 1,107 participants (Mage=46.7) 
and was 39.3% male, 54.1% English-speaking, and 51.0% 
Hispanic/Latino.

Engagement

Engagement data for all versions is presented in Table 2. 
Because the sample size of Version 1 is significantly smaller 
than the latter two versions, only direct comparisons 
between Version 2 and 3 are examined. Participants in 
Version 3 were significantly more likely to engage all three 
trackers. Specifically, 56.8% of all participants in Version 
3 tracked their cigarette usage at least once compared to 

only 11.7% of Version 2 participants (χ2=204.79, P<0.0001). 
The mood tracker revealed a similar pattern with 34.4% of 
Version 3 participants and 12.7% of Version 2 participants 
using it (χ2=27.92, P<0.0001). The craving tracker was 
the least popular among both Version 2 and Version 3 
participants, with 6.8% and 26.8% using it, respectively 
(χ2=92.32, P<0.0001).

Text messages

The SMS messages sent out with the follow-up survey 
had varied success across Version 2 and Version 3 (see  
Figure 4). Within Version 2, 242 (74.7%) of 324 phone 
numbers were invalid and SMS messages could not be 
sent. Of the remaining 25%, SMS service errors and 
users stopping the SMS service affected who received 
the follow-up messages. Thus, the three follow-up SMS 
messages were received by 35 (11%), 46 (14%), and 51 
(16%) participants, respectively. Within Version 3, phone 
numbers were not required and 170 (15%) of participants 
did not give a phone number. Additionally, invalid phone 
numbers and quit dates were given, participants stopped 
the text message services, and the SMS service experienced 
errors. After accounting for these issues, the three follow-
up messages were received by 367 (33%), 450 (41%), and 
441 (40%) participants.

Figure 3 Screenshot of version 3.
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Table 2 Engagement metrics for all versions

Metric Version 1 Version 2 Version 3

Started Onboarding 296 521 3,607
†

Finished Onboarding 64 324 1107

Used Cig Tracker (1+ times)* 49 (76.6%) 38 (11.7%) 629 (56.8%)

Used Mood Tracker (1+ times)* N/A 41 (12.7%) 381 (34.4%)

Used Craving Tracker (1+ times)* N/A 22 (6.8%) 297 (26.8%)
†
, in Version 3, the benchmark for “started onboarding” was lower, in that participants only had to land on the “Sign-Up” page to count 

in this category. For V1 and V2, participants had to enter their email to be counted here. *, significant difference between Version 2 and 
Version 3 at the P<0.05 level. (Version 1 excluded because it only had one tracker).

Table 1 Demographics for All Versions

Characteristic

Version 1 Version 2 Version 3

All  
(n=64)

English 
(n=38)

Spanish 
(n=26)

All  
(n=324)

English 
(n=227)

Spanish 
(n=97)

All  
(n=1,107)

English 
(n=599)

Spanish 
(n=508)

Gender, n (%) n=55 n=35 n=25 n=317 n=223 n=94 n=1107 n=599 n=508

Male 34 (56.7) 15 (42.9) 19 (76.0) 184 (58.0) 132 (59.2) 52 (55.3) 435 (39.3) 146 (24.3) 289 (56.9)

Female 25 (41.7) 19 (54.3) 6 (24.0) 133 (42.0) 91 (40.8) 42 (44.7) 660 (59.6) 445 (74.3) 215 (42.3)

Other 1 (1.6) 1 (2.9) 0 (0) – – – 12 (1.1) 8 (1.4) 4 (0.8)

Ethnicity, n (%) n=54 n=31 n=23 n=183 n=113 n=70 n=1022 n=525 n=497

Hispanic/Latino 24 (44.4) 3 (9.7) 21 (91.3) 88 (48.1) 21 (18.6) 67 (95.7) 521 (51.0) 43 (8.2) 478 (96.2)

Not Hispanic/Latino 30 (55.6) 28 (90.3) 2 (8.7) 95 (51.9) 92 (81.4) 3 (4.3) 501 (49.0) 482 (91.8) 19 (3.8)

Race, n (%) n=55 n=33 n=22 n=14 n=14 n=0 n=1065 n=593 n=472

European descent 26 (47.3) 18 (55.6) 8 (36.4) 2 (14.3) 2 (14.3) – 678 (63.7) 457 (77.1) 221 (46.8)

Asian descent 6 (10.9) 6 (18.2) 0 (0) 2 (14.3) 2 (14.3) – 13 (1.2) 13 (2.2) 0 (0)

African descent 2 (3.6) 2 (6.1) 0 (0) 3 (21.4) 3 (21.4) – 83 (7.7) 73 (12.3) 9 (1.9)

Indigenous descent – – – 5 (35.7) 5 (35.7) – 5 (0.5) 3 (0.5) 2 (0.4)

Mestizo 6 (10.9) 0 (0) 6 (27.2) 0 (0) 0 (0) – 74 (7.0) 1 (0.2) 73 (15.5)

Other/multiethnic 15 (27.3) 7 (21.2) 8 (36.4) 2 (14.3) 2 (14.3) – 213 (19.9) 46 (7.7) 167 (35.4)

Age – – – n=324 n=227 n=97 n=1,107 n=599 n=508

M (SD) – – – 37.1 (13.4) 36.0 (13.5) 39.6 (13.0) 46.7 (12.9) 50.0 (12.3) 42.8 (12.6)

Age was not collected in Version 1, except to verify that participants were over 18 years of age. Race was optional in Version 2 and very 
few participants opted to complete these data.

Follow-ups

To account for the large percentage of text messages that 
were not received in Version 2 and Version 3, follow-
up rates for these versions use text messages successfully 
sent as the denominator. For the first follow-up survey, 
16 (25%) of the 64 Version 1 participants responded; 3 

(8.6%) out of 35 participants who received the survey 
SMS responded in Version 2; and 106 (28.9%) out of 367 
participants responded in Version 3. For follow-up 2, 25 
(39.1%) of 64 Version 1 participants, 2 (4.3%) out of 46 
Version 2 participants, and 94 (20.9%) out of 367 Version 
3 participants responded to the survey request. For follow-
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up 3, 17 (26.6%) out of 64 Version 1 participants, 2 (3.9%) 
out of 51 Version 2 participants, and 83 (18.8%) out of 441 
Version 3 participants responded to the survey request.

Discussion

This study describes the development of, and improvements 
made to a smoking cessation web app developed in Spanish 
and English. The first two versions of the web app were 
designed by the research team and programmed by an 
external team. The third version was programmed and 
designed by a member of the research team. The changes 
made between Version 1 and 2 were focused on increasing 
functionality and adding interactive tools. The development 
of Version 3 was focused on improving visual design and 
user experience, with only minimal changes to content, to 
examine the impact of site design on user engagement.

Results indicated that engagement improved substantially 
in subsequent versions of the web app, which was likely 
driven mostly by design changes rather than changes in 
features or content. While text messages seem to be a 

preferred method of communication for most individuals, 
implementing them remains a challenge because many 
users did not provide a valid number or requested that text 
messages be stopped. Overall completion rates of follow-up 
surveys were low. In order to understand the effectiveness 
of the interventions, follow ups are still necessary, but the 
ability to follow up with participants continues to be an 
ongoing and growing challenge for digital interventions, 
even when participants are compensated. The field needs 
to develop creative alternatives to increase follow-up rates. 
In addition to finding appropriate participant incentives, 
other options may include the utilization of unobtrusive 
tracking (through passive data collected by mobile phones 
or wearables), or push notifications through native apps.

A set of lessons learned from the development process 
and usability outcomes of a web app for smoking cessation 
were identified. First, implement small iterative studies. 
Developing and testing several versions allow researchers 
to gather feedback from users and objective data to guide 
the subsequent versions and improve their product. While 
this may be the norm in the tech industry, the research 

Figure 4 Follow-up SMS success rates for version 2 and 3.
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and academic fields tend to work at a slower pace, making 
these iterations more challenging. Although it may require 
additional efforts to do rapid iterations in the academic 
field, the final product will likely be more successful and 
engaging.

Second, utilize a broad number of data sources to inform 
future development. In our process, we used information 
from interviews, data from the previous versions of the web 
app, and knowledge about user experience and visual design. 
The interviews with low-income smokers demonstrated 
low mobile literacy and lack of previous experience 
with smoking cessation apps. Together with utilization 
information gathered from earlier versions, this prompted 
us to greatly simplify the app and to focus on ease of use for 
the final version. 

Third, ease of communication with the developer is 
key. The first two versions of the app were programmed 
by an outside professional development group whereas 
the final version was developed by an in-house developer 
knowledgeable about the subject matter and invested in 
the success of the project. These factors greatly facilitated 
continual productive interactions between research team 
with the developer, resulting in greater responsiveness and 
ultimately, rapid improvements in the web app. 

Fourth, for modern applications, design and appearance 
matters. This may sound obvious for those in the tech 
industry, but researchers are generally not trained in design 
or user experience and may not emphasize these aspects. 
The final version of the web app had a vastly different look 
and feel from the previous two (i.e., more simple color 
scheme, less text and fewer clicks needed, sleek and modern, 
responsive sizing, improved landing page with feature 
descriptions), which resulted in better engagement and 
higher utilization. 

Fifth, identify appropriate recruitment channels. While 
this is not strictly a lesson learned from the development 
process,  f inding proper recruitment channels can 
influence the type and amount of feedback needed for the 
development of subsequent versions of the intervention. 
One of the intentions of the study was to develop 
succeeding versions of a smoking cessation web app to 
increase engagement of Latinx individuals, with a special 
focus on Spanish speaking smokers. The recruitment of 
a substantial portion of Spanish-speaking smokers for 
Version 3 was successful: 46% of our consented participants 
were Spanish speaking. The improvement in recruitment 
for Version 3 was primarily attributable to our use of social 
media methods, including Facebook ads (8), suggesting 

that learning the communication channels used by the 
population of interest is essential to reaching them. 

The development of online interventions has great 
potential to reach large numbers of smokers, including 
smokers who would not access other smoking cessation 
resources (9) or smokers who live in places where smoking 
cessation services are not provided in their language. We 
have advocated for the creation of Digital Apothecaries (10)  
that is, online portals that would serve as repositories for 
Massive Open Online Interventions (MOOIs) in many 
languages (11). These “MOOIs” would provide evidence-
based health interventions, including those designed to help 
individuals quit smoking. We encourage the field to create, 
evaluate, and disseminate such tools. 

Conclusions

Online interventions are helpful, but there is still a lot 
to learn about how to develop them. We described the 
development and usability of a Spanish/English Smoking 
Cessation Website in order to share the lessons learned with 
the research community. In essence, researchers of online 
and digital interventions could benefit of incorporating 
concepts from the technological industry such as design, 
user feedback, user experience, small iterative studies, 
and most importantly, close work with the development 
team. While we improved recruitment and engagement 
across subsequent versions of the web app, there were still 
challenges in the utilization of text messages and follow-
up completion rates. Sharing these experiences within the 
research community should allow for a faster development 
of new and more efficacious interventions.
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