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Using digital chatbots to close gaps in healthcare access during 
the COVID-19 pandemic
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Peru has experienced one of the worst COVID-19 
outbreaks, and among the highest per capita ex-

cess mortality rates in the world.1 By March 16, 
2020, the country had closed its borders, suspended 
nonessential activities, and enacted a mandatory 
isolation period with restrictions on internal move-
ment and a nightly curfew. Despite these measures, 
Peru had more than 2.25 million confirmed cases 
and over 200,000 deaths by December 2021, the 
majority concentrated in the capital city, Lima, 
where oxygen and intensive care bed shortages were 
dire.2 The economy collapsed, with a 30% drop in 
gross domestic product and 30% rise in unemploy-
ment during the second trimester of 2020 compared 
to the previous year. Health services were simultane-
ously overwhelmed and shuttered to avoid nosoco-
mial transmission.3,4 Uptake of preventive services 
plummeted due to resource shortages, travel restric-
tions, and COVID-19 exposure concerns at medical 
facilities.5

The psychological burden of social isolation, be-
reavement, and economic depression exacerbated the 
already unmet demand for mental health services.6 
With an estimated 2.95 psychiatrists and 32.03 mental 
health workers per 100,000 population,7 the propor-
tion of adults receiving mental health services remains 
low even among those with a high perceived need for 
care.8

Digital chatbots and other mobile technologies can 
bridge this and other health service gaps. Chatbots, 
also termed “conversational agents,” are digital appli-
cations that interact with users through text, voice, or 
visual graphics. They may be rule-based, with pre-
defined user options and programmed decision trees, 
or utilize machine learning and natural language pro-
cessing to interpret and respond to complex user in-
put.9 Chatbots may direct users to relevant informa-
tion and resources, refer them to human agents, or 
trigger specific actions like appointment scheduling 
and medication refills.

Chatbots are an appealing adjunct to traditional 
forms of healthcare because of their scalability; in set-
tings with limited human and financial resources, 
chatbots can expand existing capacity and promote 
equity by reducing geographic and economic barriers 
to care. They also provide an efficient means of triag-
ing patients, assisting in identification of concerns 
that require in-person attention.9,10 Digital tools per-
mit people to seek help without fear of stigma or dis-
crimination, likely contributing to their popularity for 
detecting mental illness and cognitive impair-
ments.11,12 Also, chatbots enable users to access ser-
vices faster and at their convenience.

Socios En Salud (SES), a non-governmental organi-
zation based in Lima, Peru, developed a series of Chat-
Bots to link Peruvians with health services during the 
pandemic. SES ChatBots aimed to improve mental 
health and restore access to preventive care for condi-
tions other than COVID-19. In this paper, we present 
the SES ChatBot implementation framework, content, 
evidence uptake, and resulting services.

METHODS

Setting and population
SES ChatBots (Table; Supplementary Data) were devel-
oped to serve vulnerable subpopulations in Peru, pri-
marily in Northern Lima, where SES has worked for 25 
years. Some SES ChatBots were extended to other parts 
of metropolitan Lima. For one ChatBot, the target 
population was Quechua-speaking communities of 
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INTRODUCTION: Chatbots have emerged as a first link 
to care in recent years. The COVID-19 pandemic, and 
consequent health system disruptions, expanded their 
use. Socios En Salud (SES) introduced chatbots in Peru, 
which experienced one of the highest excess COVID 
mortalities in the world.
METHODS: SES and the government identified unmet 
population health needs, which could be amenable to 
virtual interventions. Chatbots were developed to screen 
individuals for these conditions; we describe the period of 
deployment, number of screenings, and number of peo-
ple who received services.
RESULTS: Between April 2020 and May 2021, SES de-
ployed nine ChatBots: four for mental health, two for 
maternal and child health, and three for chronic diseases: 
breast cancer, hypertension, diabetes mellitus, and obe-
sity. Mental health services were provided to 42,932 peo-
ple, 99.99% of those offered services. The other ChatBots 
reached fewer people. Overall, more than 50% of eligible 
people accepted chatbot-based services.
DISCUSSION: ChatBot use was highest for mental 
health. Chatbots may increase connections between a 
vulnerable population and health services; this is likely 
dependent on several factors, including condition, popu-
lation, and penetration of smart phones. Future research 
will be critical to understand user experience and prefer-
ences and to ensure that chatbots link vulnerable popula-
tions to appropriate, high-quality care.
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South-Central Peru. ChatBots were accessible to any-
one with a smartphone or computer. Other criteria for 
use were age (>18 years) for most, women aged 50–69 
years for the mammography-referral ChatBot, and 
caregivers of children aged 6–24 months for the ear-
ly-childhood-development ChatBot.

This report does not constitute human subjects re-
search. As it reports only on the implementation of 
SES ChatBots and does not contain patient-level infor-
mation, we did not seek ethics approval.

Identification of community health needs and 
development of ChatBot concepts
SES collaborated with the Peruvian Ministry of Health 
(Ministerio de Salud, MINSA), residents, and commu-
nity health workers in Northern Lima to identify gaps 
occasioned (or worsened) by COVID-19 and the pan-
demic response. They selected needs that could be ad-
dressed through a ChatBot that entails self-adminis-
tered screening, follow-up by a health professional to 
refine risk assessment, and referrals to care.

Each ChatBot aimed to improve uptake and/or re-
tention in the care cascade, i.e., outreach, screening, 
diagnosis, treatment, and follow-up. Where possible, 
we used instruments already validated for self-admin-
istration (depression, anxiety, developmental de-
lay).13–21 Chronic disease screening integrated several 

tools into a single survey.22–26 For breast cancer, MINSA 
screening guidelines were adapted for 
self-administration.27

Development, testing, and deployment
The SES information technology team developed the 
ChatBots using a common framework built using ASP.
NET and Microsoft SQL Server (MicroSoft, Redmond, 
WA, USA). Development followed a human-centered, 
iterative-design approach that included pilot testing 
by end users. The web interface has multimedia (maps, 
images, sounds) functionality. It can be accessed on 
any device with a browser and is served over https. 
The webpage comprises a questionnaire presented in a 
format that imitates instant messaging applications. 
When a user accesses the page, “messages” appear, 
containing a preamble, followed by questions. An-
swers are entered at the bottom of the screen in a text-
box (Figure 1). Answers are confirmed and used to 
prompt subsequent questions, based on decision-tree 
logic. Answers may also be used to compute a numeric 
score and determine if referral is required. The user is 
advised of the result and prompted for contact infor-
mation. An alert is emailed to relevant health profes-
sionals at SES who then coordinate care with the user 
and providers. If the user does not screen positive or 
declines to provide contact information, they are 
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TABLE Summary description of Socios En Salud ChatBots introduced during the COVID-19 pandemic (see Supplementary Data for more 
details)

ChatBot Objective Target population Evaluation Follow-up and intervention

Mental health
 SAMEbot, Juntos, BienEstar, Kuska Provide care to Spanish- or 

Quechua-speaking 
people with mental 
health disorders

Mostly adults Validated depression/
anxiety screening 
instruments

Eligible individuals referred 
for further evaluation 
and services

Maternal and child health
 GestAmor Improve access to prenatal 

care and reduce 
pregnancy 
complications

Group 1: women with 
suspected pregnancy;

Group 2: women with 
confirmed pregnancy

Group 1: questionnaire 
about early signs and 
symptoms of 
pregnancy;

Group 2: questionnaire 
about warning signs 
during the pregnancy 
and other pregnancy-
related concerns

 CASITAbot Reduce (risk of) 
developmental delays

Caregivers of children 
from 6–24 months

Simplified version of the 
Scale for Evaluation of 
Psychomotor 
Development

Care for chronic diseases
 AlmaBot Provide free 

mammography to 
women at risk for breast 
cancer

Older, publicly insured 
women or women with 
signs or symptoms of 
breast cancer

Questionnaire

 Soy Qhali Kay Decrease risk for, and 
improve management 
of, type 2 diabetes 
mellitus and 
hypertension

Adults Questionnaire derived 
from multiple sources

 NutriBot Improve diet and physical 
activity of people at risk 
for obesity

Adults Survey about 
anthropometry, eating 
habits, and nutritional 
health
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thanked for their participation and presented with health educa-
tion messages.

All SES ChatBots use Spanish text interface, with one excep-
tion: Kuska, used both text (Quechua) and audio interface to en-
sure access to Quechua-speaking, low-literacy users.

Dissemination
SES ChatBots were disseminated through social media, commu-
nity health promoters conducting household visits, and call cen-
ters established for health services.28

Analysis
For each application, we calculate the calendar period of deploy-
ment, the number of completed screens, and the numbers and 
proportions who screened positive and who accepted services.

RESULTS

ChatBot purpose and deployment
Between April 1, 2020 and May 11, 2021, SES deployed nine Chat-
Bots: four for mental health, two for maternal and child health, 
and three for chronic diseases (Table; Supplementary Data). Men-
tal health was established as a priority after a noticeable uptick in 

hotline calls reporting anxiety and depression. SES’s mental health 
ChatBots screened for depression (using Patient Health Question-
naire 2 [PHQ-2] or PHQ-9) and anxiety (using the Self-Reporting 
Questionnaire) in Spanish and Quechua. Spanish-language, men-
tal health ChatBots were deployed for Lima from April 2020 to Au-
gust 2021. Interventions were tailored to the score: users with no 
symptoms received supportive text messages; those with mild 
symptoms were offered a single session of psychological first aid, 
while moderate symptoms were addressed with virtual Problem 
Management Plus.29 Respondents with severe depression or anxi-
ety or suicidal ideation received accompanied referrals to the pub-
lic health system. Additional referrals were offered for other ser-
vices (e.g., domestic violence protection, meal support).

GestAmor was developed in response to constrained prenatal 
and delivery services. GestAmor sought to identify pregnant 
women, particularly those at high-risk for poor outcomes. Still in 
operation, it facilitates access to pregnancy tests, prenatal care, 
(virtual) consultation with obstetricians, registration for public in-
surance, referrals for delivery, or family planning services.

CASITAbot screened for developmental delays using an 
adapted, validated version of the Scale for Evaluation of Psycho-
motor Development.19 Those confirmed by subsequent in-person 
evaluation to be experiencing developmental delays received an 

FIGURE 1 A) Screenshot of CASITA ChatBot establishing residence in the catchment area; 
B) screenshot of CASITA ChatBot confirming answers, and posing new questions on develop-
mental milestones.
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early-childhood development intervention to promote health 
and stimulation. These services had previously been delivered 
in-person in one district in Northern Lima.30–32 The virtual plat-
form, launched in August 2020, provided video content to a 
larger population. Caregivers also received virtual accompani-
ment by community health workers, telemedicine consultations, 
socioeconomic support, and referrals for other services as needed.

AlmaBot replaced a (planned) in-person intervention using a 
virtual referral system. It responded to low rates of mammogra-
phy screening, late-stage diagnoses, and poor outcomes among 
women diagnosed with breast cancer. AlmaBot targeted women 
in northern Lima aged 50–69 years, eligible for Peruvian public 
health insurance (Segura Integral de Salud, SIS), who had not had a 
mammogram in the previous 2 years; other women with signs or 
symptoms of breast cancer were also eligible. Launched in August 
2020, AlmaBot provided participants with accompanied referrals 
to local hospitals for clinical consultations, mammograms, and 
further diagnostic testing.

Introduced in August 2020, Soy Qhali Kay responded to re-
ports of patients with diabetes mellitus and hypertension not re-
ceiving follow-up care, and screened for risk of hypertension and/
or diabetes. Those screening positive were referred to a commu-
nity health program for chronic illnesses. They were eligible for 
diagnostic tests, nutritional evaluation, and group sessions on 
eating habits and physical activity. Soy Qhali Kay also restored 
connection with health services for those with pre-pandemic di-
agnoses of diabetes and/or hypertension, including laboratory 
testing and prescription refills.

NutriBot was developed in response to emerging data revealing a 
higher COVID-19 mortality risk for people with obesity and over-
weight. From August 2020 to mid-April 2021, screening instruments 
assessed diet, physical activity, risk behaviors, and anthropometry. 
Those with a combined score indicating risk of being overweight/
obesity were referred to a local health facility for further evaluation. 
Those classified as obese (body mass index ⩾30 kg/m2) were invited 
to participate in the intervention, which combined virtual and 
in-person activities that included consultation with a nutritionist, 
exercise, group discussions, and follow-up anthropometry.22

Numbers screened, referred, and served
Figure 2 shows the cascade of acceptance of screening and care for 
ChatBots. Across four mental health ChatBots, nearly 150,000 
screenings occurred for depression and/or anxiety. More than 
50% (n = 75,440) screened positive. Services were provided to 
nearly all users of mental health ChatBots who accepted to be 
contacted (42,932/42,933, 99.9%).

GestAmor was completed 362 times; 248 (68.5%) respondents 
were pregnant, the remainder were referred for family planning 
counseling. Among pregnant women, all but six (98%) accepted 
ChatBot services: two refused and the other four could access care 
through private insurance.

CASITAbot was used 616 times to evaluate children for devel-
opmental delays: 184 (29.9%) children screened positive. Of 
these, 126 (68.5%) participated in a 12-week virtual intervention.

For chronic-disease-oriented ChatBots, 25/223 (11.2%) 
AlmaBot users met initial eligibility criteria for referral for mam-

FIGURE 2 Cascade of care (numbers screened, those with positive screen, 
those who agreed to be contacted, and those who used any service) for each 
SES ChatBots implemented during the COVID-19 pandemic. SES = Socios en 
Salud.
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mography. Of these, 22 (88.0%) were referred and all accepted 
services. Soy Qhali Kay ChatBot was used 367 times; 332 (90.5%) 
screened positive. After further evaluation, 176 (53.0%) were eligi-
ble for services and all accepted. Finally, Chatea con Nutri Chat-
Bot was completed 201 times; 189 (94.0%) users screened posi-
tive. Of these, 147 (77.8%) were recommended for further 
services; all accepted.

DISCUSSION

This report describes the rapid deployment and dissemination of 
nine SES ChatBots early in the COVID-19 pandemic in Lima, 
Peru. The ChatBots connected a large population with a range of 
services for mental health, maternal and child health, and 
chronic diseases. These ChatBots provided an important link to 
care when services were profoundly diminished by the pandemic.

Overall response to the ChatBots, and services to which they af-
forded entry, was encouraging. The reach of each ChatBot is likely, 
in part, a function of the size of the population targeted and pene-
tration of smartphones and computers in that population. To note, 
the mental health applications, which were used almost 150,000 
times, were initially deployed in the largely urban districts of 
northern Lima with an estimated 2020 population of just over 2 
million adults.33 As of 2019, 74.5% of the Lima population aged ⩾6 
years report accessing internet services, 45.7% of households own 
at least one computer, and almost 80% had smartphones.34–36 In 
contrast to BienEstar, AlmaBot was intended to reach older, low-in-
come women, likely a group with less access to technology. It was 
used only 223 times in an estimated population of 48,000 women 
aged 50–69 years who use SIS insurance in targeted districts.33,37

More than 50% of Spanish language screens were positive us-
ing mental health, diabetes/hypertension, and nutrition/weight 
loss applications. The frequency of positive screens across some 
applications was higher than the estimated prevalence of the con-
ditions in the general population; for example, prevalence of de-
pression was estimated at 25% prior to the pandemic.38 This dif-
ference is likely multifactorial: first, dissemination of applications 
was targeted to individuals and communities with known high 
risk for the conditions. Second, users may have completed Chat-
Bots more than once; those with known or perceived risk for 
chronic diseases and/or mental illness may be more likely to 
screen repeatedly.39 Third, in the context of the pandemic, new 
mental health issues and worsening chronic conditions 
emerged.6,40–43 The fact that positive screens as a percentage of all 
uses was lower for breast cancer and early childhood develop-
ment cannot be interpreted as lower prevalence of these condi-
tions. Rather, these apps may not have reached the targeted pop-
ulation. Users of the Quechua language mental health ChatBot 
were more likely to live in rural areas than their Spanish language 
counterparts; rural residence may protect against some mental 
health consequences of the pandemic and response, a phenome-
non observed elsewhere.44–46

Acceptance of services was above 50% for all SES ChatBots. 
This may suggest alignment between services provided and needs 
of the population as identified by SES, MINSA, community resi-
dents, and health promoters. The need may have been most pro-
nounced for mental health because of increased stress and fear 
about direct (sickness, death) and indirect effects (isolation, pov-
erty) of the virus. Furthermore, the high acceptance of referral for 
mental health services may be because the screening instruments 
are validated for self-administration in local languages and 
uniquely correspond to feelings experienced by users, including 

affective disorders.47 Other factors that may influence acceptance 
include type of referral, timing relative to pandemic and response 
conditions, and perceived engagement of those who offered ser-
vices. Regarding type of referral, possible factors include whether 
it was for single intervention vs. continuous service, whether the 
service was provided virtually or in-person, convenience of the 
service, and the individual’s prior experience with the health sys-
tem. These all represent areas ripe for future qualitative or 
mixed-methods research.

Additional future research would be valuable to track methods 
of chatbot dissemination, evaluate their relative success, and mea-
sure “response rate.” Qualitative methods would give voice to cli-
ent experiences and reasons for accepting (or not) services. SES 
plans to expand the scope of its ChatBots. In the future, the Chat-
Bots will route patients directly to relevant specialists, rather than 
requiring an intermediary. SES is developing a component called 
YoPromotor, which will allow community health workers to view 
patient data collected through ChatBots and exchange messages 
with patients (and providers). Other initiatives could explore eth-
ics and feasibility of increased, longitudinal data collection with 
ChatBots and integration of machine learning to inform care.

Limitations of this study include the inability to estimate prev-
alence of conditions in the population or document changes over 
the course of the pandemic and to assess response among exposed 
people. Other noted limitations have been recommended for fu-
ture research.

In conclusion, our results suggest that in certain digitally ori-
ented populations, person-centered chatbots may be helpful in 
times of crises that preclude full access to health systems and, 
possibly, routinely. Chatbots may be good for initial screen-
ing-prioritized connection to other services. They could be partic-
ularly helpful when they rely on tools that are well-validated for 
self-administration. It is important to establish the scope of ser-
vices that can be successfully delivered through this digital inter-
face so it can facilitate access and promote equity. There is a real, 
documented risk that, in vulnerable populations with poor 
health-service access, such applications will replace quality, indi-
vidualized, professional care.48 Maximum benefit of these digital 
tools will be achieved if they serve as link—not as an alternative—
to equitable and resilient health systems.
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INTRODUCTION :   Les chatbots se sont imposés comme un 
premier lien aux soins ces dernières années. La pandémie de 
COVID-19, et les perturbations du système de santé qui en ont 
résultées, ont élargi leur champ d’application. Socios En Salud (SES) a 
introduit les chatbots au Pérou, qui a connu l’une des surmortalités 
dues au COVID les plus élevées au monde. 
MÉTHODES :   SES et le gouvernement ont identifié des besoins 
non satisfaits en matière de santé de la population, qui pourraient 
faire l’objet d’interventions virtuelles. Des chatbots ont été 
développés pour dépister des individus pour ces conditions ; nous 
décrivons la période de leur déploiement, le nombre de dépistages et 
le nombre de personnes qui ont reçu ces services. 
RÉSULTATS :   Entre avril 2020 et mai 2021, SES a déployé neuf 
ChatBots : quatre pour la santé mentale, deux pour la santé 

maternelle et infantile et trois pour les maladies chroniques, comme 
le cancer du sein, l’hypertension, le diabète et l’obésité. Des services 
de santé mentale ont été fournis à 42 932 personnes, soit 99,99% 
des personnes proposées. Les autres ChatBots ont touché moins de 
personnes. Dans l’ensemble, plus de 50% des personnes éligibles ont 
accepté les services proposés par les chatbots. 
DISCUSSION :   L’utilisation des ChatBots était la plus élevée pour la 
santé mentale. Les chatbots peuvent augmenter les connexions entre 
une population vulnérable et les services de santé, mais cela dépende 
de plusieurs facteurs, dont la condition, la type de population et la 
pénétration des smartphones. Les recherches futures seront 
essentielles pour comprendre l’expérience et les préférences des 
utilisateurs et pour s’assurer que les chatbots relient les populations 
vulnérables vulnérables aux soins appropriés et de qualité. 


