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Abstract

Based on a behavioral economics (BE) approach, we analyzed the decision to participate in

an early childhood development (ECD) program implemented in Mexico by a non-governmen-

tal organization. We conducted a literature review and a qualitative study of four localities par-

ticipating in the ECD program. Situated in the state of Oaxaca, these communities are

characterized by high and very high levels of social marginalization. From May 20 to 30, 2019,

we collected primary data through semi-structured interviews (n = 30) and focus groups (n =

7) with a total of 61 informants (51 women and 10 men). We then performed an inductive sys-

tematic analysis of the data to identify documented cognitive bias associated with the deci-

sions of individuals to participate and remain in or abandon social programs. The interviewees

were living in conditions of poverty, facing difficulties in meeting even their most basic needs

including food. Program participants attached far greater weight to incentives such as the

basic food basket than to the other benefits offered by the program. The four localities visited

maintained traditional views of domestic roles and practices, particularly regarding child-rear-

ing, where women were in charge of childcare, home care and food preparation. Problems

linked to child malnutrition were a decisive factor in the decision of residents to participate and

remain in the program. Testimonials gathered during the study demonstrated that the longer

the mothers remained in the program, the more they understood and adopted the concepts

promoted by the interventions. In contexts marked by economic vulnerability, it is essential

that ECD programs create the necessary conditions for maximizing the benefits they offer.

Our analysis suggests that cognitive load and present bias were the biases that most severely

affected the decision-making capacity of beneficiaries. Therefore, considering loss aversion

and improving the management of incentives can help policymakers design actions that

“nudge” people into making the kinds of decisions that contribute to their well-being.
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Introduction

Social programs in low- and middle-income countries (LMICs) are normally designed assum-

ing that individuals actively make decisions and complete all the steps required to benefit from

their contributions. They take it for granted that people decide which programs are suitable for

them, fill out forms, attend meetings and carry out all the specified procedures. Program design-

ers often suppose that individuals carefully consider all the options, analyze details and make

decisions that optimize their wellbeing [1]. However, in contrast to standard economic theory,

behavioral science experiments have shown that behavior deviates from standard theory at each

stage of the decision-making process, that is, people have 1) non-standard preferences, 2) erro-

neous beliefs and 3) systematic biases [2]. As a result, participation in social programs often

proves lower than expected, even when the benefits outweigh the costs of participating [1].

It is generally believed that participation or abandonment is the result of an implicit decision

whose determinants and implications are in most cases ignored. The decision to participate in a

social program is part of a mental process molded not only by the way the program is designed

and implemented and the type of follow up provided, but also by the feedback participants

receive on their activities [3]. It is also shaped by the social environment of participating com-

munities including the judgments, values, motivations and principles of the population involved

[4, 5]. These element bears implications for the effectiveness of social programs [6, 7]. It has

been suggested, for instance, that having incomplete information or underestimating about the

future benefits of a program can inhibit the participation of potential beneficiaries [8].

Behavioral economics (BE) serves to analyze decisions in depth and thus to anticipate ways

of improving programs. This field of economics highlights the relevance of incorporating deci-

sion and behavioral models into the design and implementation of public policy [9, 10], bear-

ing in mind that all individuals are subject to cognitive biases when making decisions. BE

attaches particular importance to 1) the role of emotions in the formation of judgments and

the decision-making process; 2) the competing claims of altruism vs. self-interest; 3) self-con-

trol and its limits; and 4) the human biases and limits experienced when assessing future bene-

fits, as well as the difficulty of making inter-temporal decisions [11–14]. BE offers useful tools

for analyzing decision making and its implications for public policy, taking into account key

elements such as automatic thinking, social thinking and thinking based on mental models

[15, 16]. It maintains that the timely identification of cognitive biases can contribute to the suc-

cess of interventions.

Although research and overall interest in behavioral economics and psychology have grown

by leaps and bounds in recent decades, a wide gap in the literature remains regarding the fac-

tors underlying the decision of community members on whether or not to participate and con-

tinue in social programs aimed at improving early childhood development (ECD) [17, 18].

Little evidence exists on the behavioural correlates of such decision making among individuals

in contexts marked by acute social deprivation in LMICs such as Mexico. This is particularly

relevant given that children–male and female–are more socially vulnerable than other popula-

tion groups in these contexts, where the enforceability of their rights depends on the decisions

and preferences of others. We conducted a brief literature review on BE in relation to the

design of social programs and examined the ways in which its conceptual components could

be used to analyze the decisions of individuals regarding whether or not to join and remain in

such programs. This paper specifically analyzes the decisions of residents of poor communities

in Oaxaca, in Mexico, who have participated in the ECD programs implemented by the Mexi-

can non-governmental organization (NGO) Un Kilo de Ayuda (UKA). Finally, this work pon-

ders the implications of our findings for the design, implementation, monitoring, and

performance of ECD programs.
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Brief literature review

BE proposes decision-making models based on the analysis of a mental process that combines

psychology with economics [19]. The BE models are anchored in the theoretical contributions

of Kahneman [20] and Thaler & Sunstein [21] regarding the mechanisms and factors that

influence decisions and the process that precedes them. These authors hold that traditional

microeconomic assumptions are limited in their explanation of the individual decision-mak-

ing process [20, 21]. Contrary to the traditional assumptions, they propose that decision mak-

ing is influenced by context, temporality, consequences and prior knowledge of the

implications of the decisions [22].

Several empirical studies have explained the ways in which BE has influenced the design of

policies aimed at boosting enrollment in retirement savings programs, increasing organ dona-

tions and expanding influenza vaccination. These authors have analyzed the factors underlying

the cognitive process of decision making, among them procrastination, the perceived com-

plexity of tasks and inadequate planning [23]. After reviewing various government initiatives

intended to motivate self-care in cases of chronic disease, the adoption of healthy lifestyles,

and adherence to medication and medical follow up, Matjasko et al. revealed that incorporat-

ing small “nudges” into the design of interventions produced positive outcomes [24].

Several studies have also suggested that, apart from the cognitive process of decision mak-

ing, exogenous elements influence the determination of individuals to participate and remain

in or abandon social programs. Salient among these elements are the value judgments of exter-

nal agents such as the individuals who administer the programs. This applies to social pro-

grams which, similarly to the UKA interventions analyzed in our study, seek to improve the

well-being of children by educating their parents. These authors indicate that the framing bias
in the design and implementation of social programs outweighs the other biases identified by

BE, as shown before [25–28].

The importance of incorporating the BE perspective into the design and implementation of

social programs has been widely recognized. For instance, the project Behavioral Interventions
to Advance Self-Sufficiency (BIAS) in the United States has demonstrated the benefits of imple-

menting child-centered policies by incorporating “nudges” regarding the well-being of chil-

dren. The authors of this project described the cost-effectiveness of considering biases such as

social influence, personalization and loss aversion when designing a child-care intervention.

Their results indicated improvements of two-to-four percentage points in the indicators ana-

lyzed, namely keeping medical appointments, establishing commitments with social assistance

programs and requesting educational credits during appointments [29]. Other studies have

shown that using BE elements such as present bias, temporal preferences, loss aversion and con-
text can accelerate improvements in maternal and child health [30–32]. Reviewing programs

and interventions from a BE perspective allowed for identifying the exact points in time when

parents require assistance in making favorable decisions. In turn, this made it possible to iden-

tify windows of opportunity not only to improve the timing, contents, and forms of communi-

cation with parents, establishing an alert mechanism for tracking key phases, but also to

simplify procedures. However, most importantly, BE enabled us to identify which improve-

ments would contribute to decision making, knowing that people make decisions based on

limited information and not necessarily at the right time or in ideal contexts.

Experimental evidence has shown that parents in interventions that apply BE principles are

more likely to participate and remain in the programs of interest, as well as to comply with fol-

low-up activities for their children [33]. Interventions that have endeavored to maintain the

interest of parents by mitigating behavioral barriers that prevent greater commitment to their

children have achieved better results than if they had viewed the parents merely as vehicles of
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information. York and Loeb (2018) evaluated a reading program, finding that children whose

parents believed in the benefits of the program obtained better results than those whose

parents did not [34]. Similarly, Mayer et al. (2018) showed that the provision of immediate

rewards to parents contributed to achieving continuity in intervention activities [35]. Recent

evidence suggests that for parents to remain in social programs and achieve long-term changes

in activities geared to the needs of their children, it is essential to take into account their barri-

ers, for instance, as regards time, language and expectations [33]. In the case of minority popu-

lations, it has been observed that “nudges” lose relevance as motivators of permanence where

participating parents do not identify with the interventions [36].

Conceptual elements

Cognitive bias and participation in social programs. Neoclassical microeconomic the-

ory assumes that individuals are fully informed, make optimal and rational decisions, have

well-defined preferences and calculate choices rapidly before making a decision [37]. However,

these assumptions are not always correct. Since the advent of BE, a growing body of evidence

has indicated that cognitive biases are often associated with suboptimal decision making. In

economics, irrational decisions are those that do not maximize utility, thereby causing a loss of

economic welfare. BE is particularly interested in exploring why people make irrational deci-

sions and why their behavior deviates from the economic models explaining the association

between the dominant choice among people in society and cognitive bias [21].

Cognitive biases relate to the amount of mental resources employed at a given moment [38]

which affect basic skills such as attention, cognitive capacity and execution control [39]. They

also concern the manner in which people reason and resolve problems. Many decisions are

dictated by the nature and cognitive biases of the individuals who make them. This is not to

say that people are irrational, but rather, that they make systematic errors that translate into

suboptimal decisions [40].

Moreover, it has been shown that parents living in contexts of deprivation are permanently

burdened by a high cognitive load that limits their capacities and affects their ability to control

their decisions [41]. This constrains their awareness as to the consequences of their decisions

for the future development of their children [35].

ECD programs are permanently faced with the challenge of achieving the enrollment and

ensuring the adherence of eligible individuals and families. BE offers analytical tools for eluci-

dating low participation levels [42, 43] which could have their origins in a range of issues such

as difficulties in understanding the costs and benefits of choices or in sorting out a large num-

ber of options; a preference for immediate over future benefits; a misconception of the magni-

tude of the risk involved; or problems associated with the way people frame their problems in

their minds. Table 1 presents a set of cognitive biases related to participation in social

programs.

Elements related to the way social programs are offered. The search for strategies that

help mitigate cognitive biases and generate optimal decision making is a fundamental part of

designing and implementing social programs. ECD programs involving the voluntary partici-

pation of beneficiaries face a particularly arduous challenge, since they must not only ensure

that the information provided to parents and caregivers will positively impact the development

of children, but also maintain the interest of participants in the program. Since the advent of

BE, it has become increasingly clear that the role of organizations transcends the provision of

services or goods. To obtain the desired results, they must pay attention to the way they pre-

pare the information, considering the contextual determinants of the decision-making process

that potential participants will face.
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Table 2 presents several strategies commonly implemented to increase participation and

permanence in social programs. They include activities such as exerting influence on the key

sectors of the beneficiary population in order that, in turn, they may generate a change in the

social behavior norms of the community [44]; enhancing the coverage and relevance of pro-

gram benefits such that caregivers may feel motivated to participate; stepping up efforts to

reach families in remote areas [43]; and incentivizing participation by reaching commitments

with caregivers as a means of combating procrastination and absenteeism [45]. Among the

most documented strategies are the use of reminders (e.g., via text messages) and simplified

program processes, both of which seek, on one hand, to reduce the cognitive load involved in

completing actions, and on the other, to avoid fatigue among participants while they decide to

either continue or stop attending program activities [7, 46]. In addition, it has been docu-

mented that decisions are strongly affected by the way the information is presented. This high-

lights the value of adopting strategies for framing information in a manner that attracts the

largest possible number of potential beneficiaries to the program [39]. Finally, the use of finan-

cial incentives is perhaps the strategy most frequently used by social programs; its effectiveness

Table 1. Cognitive biases that influence participation in social programs [3, 21, 22, 45, 59].

Present bias. It is natural for people to value the present moment more than the future. This preference, known as

temporal discounting, is illustrated by the fact that people obtain pleasure from eating fatty and sweet foods

knowing that doing this persistently will cause obesity, diabetes, and other diseases. The basic problem here is self-

control, especially when current temptation (“that chocolate”) is considered especially important while the future

implications for health are remote and gradual. A favorite approach of behavioral economists to mitigate such

temptation is to eliminate it; they have recognized that farsightedness is outweighed by the tangible presence of the

seductive element.

Limited attention. Where possible, individuals prefer to process information rapidly and through intuitive thinking,

reserving deliberative thinking for special situations. The need to evaluate many options can also discourage people

in that they feel overwhelmed with options.

Decision fatigue. When people make several successive decisions, they become mentally exhausted and begin

making inconsistent and poorly calculated decisions.

Prospect theory. Contrary to the assumptions of neoclassical theory, behavioral economics affirms that people

evaluate risky choices according to the gains and losses–rather than the utility–associated with their outcomes.

Risk aversion. Experimental studies have demonstrated that people are twice as sensitive to losses as they are to

gains.

Heurístics. Rather than undertaking a decision-making process that maximizes utility based on the consideration of

all available information (one of the assumptions of neoclassical theory), people follow practical rules or mental

shortcuts for making decisions.

Commitments. People tend to delay decision making when their interest in obtaining an objective is not short-term.

Many are aware of having weak will power (e.g., they tend to spend too much, eat excessively or continue smoking).

It has been demonstrated that commitments support the completion of short-term objectives.

The influence of messengers. People are influenced by those who provide information. There is ample evidence to

the effect that the perception of authority tends to generate compatible behavior, even if such behavior is stressful or

detrimental.

Incentives. A large body of research has shown that the use of cash or in-kind incentives can motivate people to

change their behavior, for instance, to eat healthier food, do more exercise, consume fewer alcoholic drinks or stop

smoking.

Social norms. It is the internalized social and cultural norms that dictate for individuals how they should behave.

These norms function as rules in societies or communities to which the members of a social group attempt to adapt.

They can be “descriptive norms” which depict how individuals tend to behave (e.g., “the majority of men are

providers”), or "prescriptive norms" which establish what is acceptable or desirable behavior (e.g., “people should

arrive at work on time”).

Prominence. People are more likely to fix their attention on things they can understand or easily codify. Presenting

information as simply as possible helps maintain the attention of listeners more than presenting it in an abstract

manner.

Priming. People behave differently when they have been “prepared” prior to undertaking a task by exposing them to

certain signals or stimuli. The impact of priming is unconscious.

https://doi.org/10.1371/journal.pone.0265389.t001
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resides in generating a sense of security among potential beneficiaries regarding their income,

or at least in countering the idea that their participation might undermine their income. This

strategy reduces the cognitive load of caregivers and thus contributes to the establishment of

commitments with the children [41].

Structural factors. The decision to participate in a social program does not take place in a

vacuum, nor does it respond exclusively to individual interests. It evolves in a space delineated

by social features such as the stage of development, available infrastructure, local power struc-

tures, traditional customs and habits, and level of geographic isolation of communities,

together with other contextual characteristics that are largely immune to modification by

individuals.

Structural determinants represent another window of opportunity for generating behav-

ioral changes [47]. It is important to identify solutions that mitigate social vulnerability and

boost the resilience of marginalized societies by means of policies on urban planning, techno-

logical advancement, and business development, among others. Even though some of these

factors may not directly affect the decision of individuals to participate in social programs,

they do influence their cognitive biases. This is especially the case in environments marked by

low levels of development, hard-to-access areas and inadequate health and educational

resources [16]. Poverty prevents people from easily internalizing the benefits of investing time

or resources in projects. Implementing strategies such as those proposed by BE acquires special

relevance in these circumstances: it has been demonstrated that once a critical mass of com-

munity members adopts a new (e.g., healthier) behavior, barriers stemming from deep-seated

customs and habits dissolve. This facilitates sustainability [44].

Decision making in contexts of poverty. Poverty increases the cognitive load of individu-

als and limits their resolve to act according to their desires [41, 48]. In the field of psychology,

there is consensus concerning the presence of two systems of thought: the first, reflexive and

Table 2. Strategies identified in the literature for promoting participation in social programs.

Strategy Definition Recommendation Source

Influencing the

population

Exerting influence on a key sector of society leads to

increased participation.

Identify the “push” and attraction factors that contribute to positive

behavioral changes and transfer the positive practices in anomalies to

social norms.

[44]

Establishing

commitments with

caregivers

Committing beneficiaries helps avoid procrastination in

the performance of activities.

Establish explicit commitments with deadlines for key activities.

Where possible, personalize the commitments.

[45]

Designing simple

program options

Simple choices and procedures help prevent demotivation

caused by decision fatigue.

Offer participants clear and simple information; [46]

Ensure that program enrollment and adherence procedures are easy to

follow; and

Do not overload beneficiaries with excessive processes or registration

and compliance procedures.

Sending reminders Reminders help reduce the cognitive load experienced in

completing an action.

Send reminders to participants with the dates and times of future

activities;

[7]

Reminders are also useful for indicating whether there are any tasks

pending and for motivating participants with information on their

progress.

Framing information

adequately

Choices are also influenced by the way they are framed.

People prefer information presented in a positive rather

than a negative manner.

Present the benefits that can be obtained through the program from a

positive angle; for instance, it is preferable to affirm “Eating adequately

prevents malnutrition,” than to state “Not eating adequately causes

malnutrition.”

[39]

Providing financial

incentives

Contributing to the income security of beneficiaries

reduces their cognitive load.

Providing financial incentives can have an indirect effect on the

development of children inasmuch as it reduces psychological

stressors that cause parents to miss sessions or refrain from

committing themselves positively with their children.

[41]

https://doi.org/10.1371/journal.pone.0265389.t002
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deliberative, calls for greater effort and is therefore more difficult to develop; the second is

intuitive and requires no cognitive effort. Thaler and Sunstein designated the first as a reflexive

and the second as an automatic thought system [21]. In contexts of limited material and cogni-

tive resources, information is inadequately assimilated, and more decisions are made under

the automatic than under the reflexive thought system used by individuals who are not suffer-

ing from deprivation [41]. Decisions made under the automatic thought system regarding ben-

efits that unfold over the long term tend to be suboptimal because this system is more

vulnerable to the influence of decision-making biases; these biases are directly or indirectly

associated with the participation of parents in social programs [16].

Materials and methods

Our study was nested within a broader project aimed at assessing the impact of UKA’s Neuro-

logical and Psycho-affective Early Childhood Development Program (NPECDP-UKA) in sev-

eral marginalized municipalities of Oaxaca, Mexico.

The intervention

UKA was created over three decades ago with the purpose of contributing to the eradication of

childhood malnutrition. The organization operates through eight Early Childhood Develop-

ment Centers (CEDITs for its acronym in Spanish) which up to 2018 had served over 30 000

children under five living in areas with high and very high levels of social marginalization.

It operates in five Mexican states: Chiapas, the State of Mexico, Oaxaca, Sinaloa and Yuca-

tan. Its actions, based on the Comprehensive Model for Early Childhood Development

(MIDIT for its acronym in Spanish) (Fig 1), are centered primarily on helping children reach

their full development through three subprograms: 1) the Physical Development Program

(PDP) provides monitoring and nutritional status assessment based on weight, length and

height measurements that serve to estimate undernutrition, overweight and obesity; it also

implements capillary blood sampling for anemia diagnosis; 2) the NPECDP-UKA offers neu-

rological assessment based on ECD testing [49, 50] and provides caregivers with counseling

and workshops on early childhood stimulation; and 3) the Community Development Program

(CDP) contributes to food security by offering food packages at affordable prices and

Fig 1. Comprehensive model for early childhood development (MIDIT).

https://doi.org/10.1371/journal.pone.0265389.g001
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promoting family orchards. To enhance the knowledge and skills of caregivers, these programs

hold workshops on five central themes in public community spaces: child-rearing, breastfeed-

ing, food supplements, undernutrition, and maternal and child health.

MIDIT participation consists of six phases (Fig 2): 1) Eligibility: during this phase, UKA staff

and local authorities jointly select the communities where the program will be implemented

throughout the year. Kickoff of theUKA intervention is announced in the communities, and

residents are informed that the benefits are intended for families with children under five. 2)

Knowledge: Community members obtain information about the intervention through either

the program outreach strategy or word-of-mouth promotion from individuals who have already

been informed. 3) Application: those who are interested in participating complete forms and

submit the required documentation including a community consent sheet. 4) Acceptance: UKA
staff inform applicants of their acceptance into the program. The preceding four phases con-

verge during the process of outreach and awareness meetings. The sessions include discussions

on theMIDIT, its programs, its benefits, and the requirements for obtaining them. 5) Registra-

tion: The entry of each applicant into the program is formally logged into a register of beneficia-

ries. This phase takes place during the third or fourth visit from UKA staff. At this point, weight,

length and height measurements are taken and capillary hemoglobin samples are collected in

accordance with the operative plan. 6) Follow up: The mothers/caregivers who decide to partici-

pate in the program and confirm their decision by registering can then move on to the actual

participation phases. All participating families receive the non-conditional program benefits on

a monthly basis and are free to abandon follow up at any time.

Study sites and participants

With a population of almost four million (of whom 31% are indigenous) located in the south-

west region of Mexico, Oaxaca is one of the most socially disadvantaged states in the country.

Life expectancy at birth falls below the national average [51], and in 2018, 66% of the popula-

tion lived in poverty, with only 16% enjoying access to social security while 27% exhibited edu-

cational gaps [52].

For our study, we selected four localities with high and very high levels of social marginalization

served by theUKA organization: San Antonino el Alto, Magdalena Yodocono de Porfirio Diaz,

Fig 2. Phases of participation and permanence in theMIDIT. Source: Elaborated by the author based on the

proposals of Heckman (2004) [9].

https://doi.org/10.1371/journal.pone.0265389.g002
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Rancho San Felipe (Santiago Matatlán) and San Simon Almolongas. Located 30–70 kilometers

from the state capital, the inhabitants of these towns are engaged primarily in the production and

distribution of agricultural products, livestock raising, retail trade, construction work and domestic

work. From May 20 to 30, 2019, we conducted 27 semi-structured interviews and seven focus

groups with 61 participants (51 women and 10 men). The field sample is presented in Table 3.

To achieve our field objectives, we formed a purposive sample of program participants with

the collaboration ofUKA personnel who identified and recruited informants during their

monthly visits. Once having completed our sample, we agreed on convenient dates for conducting

interviews. Three groups of respondents were identified. The first included the “committed”

parents of children in the program, those who believed that it was important to participate in the

MIDIT. They were comprised of the program “commissioners,” or mothers who also worked as

translators/interpreters and were engaged inUKA operations, as well as their partners (n = 12).

The second group included “demotivated” parents, those who joined but later abandoned the pro-

gram (n = 7 in total). The third group of interviewees included operational staff: the CEDITman-

ager, NPECDP-UKA coordinator andMIDIT facilitators (n = 8 in total). We interviewed this

group of individuals to understand the context in which beneficiaries participated and to obtain

information on the operational processes affecting participation. Finally, we conducted seven

group interviews: six with committed participants and one withUKA personnel.

Interview guides

We designed four interview guides based on the above-mentioned literature review (available

in https://doi.org/10.6084/m9.figshare.14601726.v1). Personal, contextualized data from par-

ticipants were explored thematically. Knowledge concerning UKA operational processes was

also explored. This included eligibility criteria, motivations and external influences, knowledge

of expected program benefits, costs and barriers to participation, knowledge concerning child-

hood growth and development, leadership and decision making within the home, gender roles

in child-rearing and a report on the level of satisfaction with participation in the UKA pro-

grams. The guides were piloted and implemented by experienced individuals. Interviews with

UKA staff were conducted in their offices.

Validity and rigor

The credibility and consistency of our data were ensured through interpretive triangulation, which

involved the participation of several researchers in the analysis and interpretation of data [53].

Confirmability and validity of our data were established by comparing the themes of our findings

and concepts analyzed against the literature. We also held critical reflection sessions among team

members in order to ensure agreement on the research problem, theory and methodology [54].

Analysis of interviews

We conducted an inductive analysis following agreed upon, systematic steps [55]. Inter-

views were transcribed, substituting codes for participant names and erasing the audio

Table 3. Participants in field interviews. Oaxaca, México, 2019.

Type of interview Individual Interviews Group Interviews

Type of informant Commited Non Commited UKA personnel Commited UKA Personnel

Number of participants 12 7 8 53 8

Source: Proper elaboration.

https://doi.org/10.1371/journal.pone.0265389.t003
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files once transcriptions had been safeguarded. Texts were organized into an electronic

file for analysis using the Atlas-Ti software, Version 7 [56]. This process emulated the

practice of segmenting and organizing the diverse contents of the texts by theme for subse-

quent analysis. The field team defined these codes based on the data collected, making

sure that the information was as specific as possible. We used the free coding tool from

our software package to facilitate the classification of the information into the following

codes: commissioners, doubts and comments, participant profiles, attitudes towards attend-
ing/abandoning the program, eligibility, motivation of commissioners, attention skills, mea-
surement, perceived benefits, UKA reputation, program implementation provision of food
package, decision making, involvement of partner, outreach, talks and workshops, concerns,
expected benefits, educational level, growth and development, satisfaction, abandoning the
program, child-rearing skills, occupation, general information, household composition, con-
tinuing with the program, intervention, gender roles, improvements, inconveniences, enroll-
ment and motivation.

We coded the interviews by respondent group after reaching a consensus among research

team members and reviewed the coding in pairs for quality-control purposes. We then created

a file of all codes and corresponding text segments. We used the classification of cognitive

biases described above to provide theoretical support for the data presented in the results

section.

Ethical considerations

Following the ethical principles outlined in the Helsinki Declaration for Medical Research

Involving Human Subjects, we obtained informed consent from each participant, having first

explained the consent section of the questionnaire [57]. Those who agreed to participate were

asked for their authorization to tape record their interviews. This study was approved by the

Research, Biosafety and Ethics Committees of the National Institute of Public Health in

Mexico (ID: 1649–7151). The research protocol of the program evaluation was also approved

by the same committees (CI-896-2018/1538) and its experimental component registered in

ClinicalTrials.gov (ID: NCT04210362).

Results

Our analyses allowed us to identify eight biases or cognitive barriers associated with the deci-

sion of beneficiaries to participate, remain in, or abandon the program: 1) cognitive load; 2)

present bias and incentives; 3) social norms; 4) availability of information; 5) simplicity of the
process and influence of intervention facilitators; 6) loss aversion; 7) commitments and 8) status
quo bias. Table 4 presents these biases by frequency.

Cognitive load

Regardless of the type of program participant, the impoverished circumstances of interview-

ees–with the consequent difficulty in satisfying basic needs like food–was associated with

recurrent stress. This has been shown to create cognitive loads that interfere with decision

making in various ways beyond the financial constraints people may experience [16]. The fol-

lowing commentary clearly illustrates this:

“. . . You [can] see that there’s no work and my husband has to figure out what we’re going to
eat tomorrow. And he worries because my son needs money for school and sometimes, he
doesn’t have work. And this is always a worry . . .” (Married woman, 26 years old, elementary
education, housewife, No. 17).
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Financial stress and the perceived delay in enjoying the benefits of participating in the

MIDIT were associated with an undervaluing of the importance of dedicating time to monitor-

ing neurodevelopment or receiving information to improve child-rearing practices.

Present bias and incentives

Participants recognized the potential benefits of greater involvement with the MIDIT. None-

theless, they explained that the limited resources available for education and child-rearing led

them to question the value of the basic food packages distributed by the program in the short,

medium, and long terms. Some beneficiaries declared that their participation had declined

since the suspension of food package deliveries. Such was the case of the following interviewee:

“. . . I think so, right? Because as soon as they stopped giving [the nutritional package] they
stopped coming around anymore and [participation] dropped a lot . . .” (Group of married
women, No. 5).

This greater appreciation for the food package reflected a heightened present bias, leading to a

questioning of the value of the food package in comparison with the measuring and monitoring

of infant physical and neurological development, the delivery of nutritional supplements, and the

talks and workshops on health and child-rearing. These comments were most frequently heard

from “demotivated” respondents who had abandoned the program. In contrast, those committed

to the intervention showed greater ownership and appreciation of the help received in the areas of

childhood health and development, as well as increased adoption of the concepts promoted by the

MIDIT regarding encouraging healthy development. As the following interviewee put it:

“. . . I brought my daughter because sometimes we don’t have enough. What we earn simply
isn’t enough. And so, we came here because it helps us some . . .” (Married woman, 28 years
old, middle-school education, housewife, No. 15).

Social norms

Among interviewees, we observed both descriptive (how people tend to behave) and prescrip-

tive (acceptable behavior) social norms defining the roles of men and women. Many main-

tained a traditional view of domestic practices, roles, and child-rearing, with women in charge

of childcare, home care and food preparation. Depending on the financial circumstances and

Table 4. Cognitive biases identified by level of intensity. Oaxaca, México, 2019.

Type of cognitive bias Frequency

Cognitive load +++

Present bias and incentives +++

Social norms ++

Availability of information ++

Simplicity of processes and influence of those who provide information on the program ++

Loss aversion ++

Commitments +

Status quo bias +

Note: Levels of frequency are expressed as +++ = High, ++ = Moderate, + = Low.

https://doi.org/10.1371/journal.pone.0265389.t004
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composition of their families, women also participated, to a lesser extent, in the pursuit of

income. As described by the following interviewee:

“. . . [My main tasks as a woman] are preparing food, talking with the children to make sure
they also eat. Sometimes the fathers are angry and attack them, instead of knowing how to
[prepare things] on their own.We have to talk to them lovingly and not give them more anger
or more problems. But with the children, no, we shouldn’t take it out on them. It’s not their
fault . . .” (Married woman, 38 years old, elementary education, engaged in agricultural work
and caring for the home, No. 19).

Most men, on the other hand, identifying themselves as providers, did not report participat-

ing in child-rearing tasks beyond engaging in recreational activities with their children. They

did however participate in decisions regarding spending on health and education. One father

described his role in the family as follows:

“. . . the most important thing a father does for his children is to work so that they’re not lack-
ing, so that they have enough to eat . . .” (Married man, 29 years old, elementary education,

farmworker, No. 12).

Child-rearing skills proved an important factor in the decision to continue in or drop out of

the program. Those committed to participating identified the following as important elements

of educating and raising their children: play, being attentive to their health and demonstrating

affection–elements well beyond satisfying basic needs like food. Respondents who had been

involved longer with the program mentioned practicing the stimulation techniques acquired

through the intervention, activities promoting childhood growth/development, continually

demonstrating affection and, in general, providing a convivial environment in the home. In

this group, mothers showed greater understanding and appreciation of MIDIT information

and activities. In addition, these participants valued the monitoring of the physical health and

neurodevelopmental status of their children. They also attached special importance to the

improvement in child-rearing knowledge and skills gained through the MIDIT. In these cases,

fathers reported playing a more active role in raising their children, a positive opinion of the

intervention, and greater knowledge of program benefits than those who had left the program.

The following commentary outlines the knowledge and skills acquired by the mothers:

“. . . a mother must have time for her children, to play with them, feed them good food, show
them affection, right? Show them affection and make sure they’re healthy . . .” (Widowed
mother, 32 years old, high school education, dedicated to farming and housework, No. 1).

Availability of information

Involvement of fathers in the decision to participate in the program was related to their level of

knowledge concerning the intervention and their inclination to reflect on aspects of child-rear-

ing related to the development of their children. The level of knowledge on the part of fathers

concerning the intervention was generally low. This manifested as poorly informed decisions

regarding participating or continuing in the program, often based on incomplete information.

In households disappointed in the program, fathers were less sensitive to the importance of

monitoring the nutritional and neurological status of their children, as well as of improving

their child-rearing skills. The following statement from fathers reflects their limited knowledge

of program activities:
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“. . . I know they come to town to deliver Un Kilo de Ayuda, and I know that someone comes to
distribute it and plays games around here with. . .. with the mothers.Un Kilo de Ayuda, I think
they hand out a bag of rice, beans [. . .] Well, here in the clinic [we took my boy] barely a week
ago, I think. I don’t think he, onMonday they just took him to Miahuatlan for a shot. I don’t
really remember what you’re telling me about them weighing him. Yeah, they weighed him. They
weighed him on Thursday for the same reason, that he was a little sick . . .” (Spouse of demoti-
vated participant,male, 40 years old, finished middle school, farm and construction worker).

Fathers who were more involved in the home and demonstrated greater knowledge of the

intervention had fewer neutral or negative opinions of the intervention, as shown below:

“. . . I’m more or less informed: it’s about the children’s health, right? They’re keeping an eye on
them, their health, their health condition, that they’re eating well. [It’s about making sure the
kids] aren’t undernourished, yeah, on malnutrition. That’s it, I don’t have any more information.

Since I haven’t been able to go, this is what people’ve told me. So,when there are talks, she [my
wife] comes home and we start talking about what they told her. In my case, that’s fine. The most
important thing in life is health, staying healthy.When there’s health there’s everything else. . .”
(Spouse of committed participant,man, 28 years old, finished middle school, farm/field worker).

Simplicity of processes and influence of program staff who provide the

information

Other factors that influenced the decision to participate, continue with or abandon the program

included the following: organizational characteristics and operational processes, in particular

the ease of registration (which mitigated the limited attention biases present in contexts marked

by deprivation), the sufficiency and relevance of the benefits offered, and the way participants

were treated by staff. No barriers were reported byUKA program participants regarding enroll-

ment requirements or the registration process. The following commentary confirms this:

“. . . It was easy [to enroll my son in the program]. After we enrolled him, in eight or fifteen
days we had the first talk. The package came later, after we’d had about two talks . . .” (Focus
group interview with a committed participant, No.1).

The program outreach strategy consisted primarily of awareness-raising talks with commu-

nity members before their deciding whether or not to participate. Some accounts demon-

strated that understanding and adoption of MIDIT concepts increased with the amount of

time mothers spent in the program. The following account and other commentaries from

demotivated participants revealed a positive perception concerning the reputation of the pro-

gram and the organization:

“. . . because they said that it was a good program where, besides distributing food, they would
teach us how to feed our children, what types of food it was better to give them if they detected
they had anemia . . .” (Participant from the group of married women, No. 27).

Loss aversion

The value families accorded to financial benefits in relation to the costs they would incur by

participating in the program stood out. For example, in rural communities where homes were
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far from the meeting venues for the distribution of goods and services, families systematically

calculated all the costs of attending program events, such as transportation costs and the activi-

ties they would have to forgo. The following opinion represents the favorable attitude of inter-

viewees towards the financial benefits of the program:

“. . . They give things at a low price. If we had to buy the food they give us, we‘d spend more
money. So, with what they give us, money lasts more. So I say that’s why people come around,

right? Because they can buy these products at a lower price . . .” (Married woman, housewife,
Focus group interview, No. 37).

While deciding whether to continue with or abandon the program, some families gave seri-

ous consideration to the consequences of losing the program incentives; they were aware of

the gains they had acquired and compared their current status with the situation that would

ensue if they left the program. Worthy of note were the commentaries of caregivers who were

aware of the non-discount monetary value not only of the food package incentive in stores, but

also of the medical tests and nutritional treatments provided for their children. We observed

that caregivers who most valued the diagnostic assistance, care and follow up given their chil-

dren took their current monetary benefits and the risk of losing them into account more fre-

quently. As expressed by the following interview:

“. . .Mymother-in-law has asked me several times why I come here. “They don’t give you any-
thing,” she says, but I reply: “Apparently they don’t give anything, but they’re taking care of
my child and I don’t want to lose that. . .” (Woman, single mother, 35 years old, elementary
education, farm worker and housewife, No. 01).

Commitments

The presence of problems related to childhood malnutrition and its prevention was also an

important factor in the decision of parents to participate and remain in the program. During

general meetings with community members, we observed an emerging interest from potential

beneficiaries in participating with the purpose of obtaining diagnoses of anemia and/or under-

weight for their children. The following statement exemplifies this:

“. . . Also, something really important they commented to me was that they would monitor the
children better than at the health center. That’s why I decided to enroll my son . . .” (Partici-
pant from the group of married women, No. 27).

Status quo bias

Families with access to, or knowledge of, other quality social programs and health services

aimed at improving and monitoring the nutrition and overall health of their children valued

MIDIT benefits to a lesser degree. Staying with the program notwithstanding the possibility of

benefiting from other interventions they were familiar with and perceived as effective denoted

their preference for what was currently in place. However, their decision to remain may have

also reflected the inability to attend two care options competing for their limited available

time. Other participants also referred to a time conflict between participating in social pro-

grams and handing their domestic activities, leading to a greater commitment to remaining in

the program to improve the nutritional status of their children. This point is illustrated below:
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“ . . .Well, it also depends on where the community’s located because you have a commu-
nity—it’s what I see most—you have communities that are very near an urban zone, and
they’re the ones that go least, because they don’t go. It’s the communities that go–eight,
nine, twelve, fifteen–the communities that are obviously farther away; they’re the ones that
go: fifty, sixty. That’s why I, it’s like they say, you struggle to get to that community, no mat-
ter what the road looks like, you know you’re going to get there because all the ladies will be
there, whether or not there’s a package, they’re going to go. Then it’s also going to depend
on the services that the community has. It depends a lot on that, if the community really
has services. In other words, really, for you, like, not really, because I can do that at the
health center, or the nurse does that. It’s like, what am I going for . . .?" (Focus group inter-
view with UKA Facilitators, No. 1).

Cognitive biases identified by level of intensity

By way of summary, Table 4 presents the degree of intensity of the biases identified. Our analy-

sis suggests that cognitive load and present bias were the biases that most severely affected the

decision-making capacity of beneficiaries. The first generated cognitive stress, limiting atten-

dance and participation, while the second led to an overvaluing of immediate as opposed to

medium- and long-term program benefits. The latter created a dependence on the food pack-

ages as an incentive among both recipients and facilitators. We assigned them the highest

value as they proved the principal determinants of the decision to either continue with or

abandon the program.

We assigned an intermediate value to social norms, availability of information, simplicity of

program processes, loss aversion and influence of those administering the programs. These

were regarded as having less influence on the decisions of beneficiaries, in spite of influence

from the fathers which, tended to discourage participation, along with the underlying pres-

sures of the social context.

The lowest values pertained to the status quo bias and commitment, owing to the difficulties

we observed among women in translating the effects of ECD intervention to their children.

Notwithstanding their occurrence among participants, these factors were not cited as dissua-

sive in the decision to suspend attendance.

Determinants of participation and/or abandonment

Fig 3 presents the factors that shaped the decision to participate in or abandon the analyzed

program and their interaction. The attitude of the mothers towards the intervention was

closely related to their knowledge of the intervention, a consequence of their growing familiar-

ity with ECD program benefits. It was also related to their involvement in the monitoring of

the health of the children, and to their favorable opinion of the intervention. Field observations

suggest that the resilience of the mothers played a key role, above all for their engagement in

monitoring the growth indicators of their children. On the domestic front, the involvement of

the fathers in childcare and their having a favorable opinion of the intervention were positive

determinants of participation in the program.

Factors influencing the decision to abandon the program are presented in Fig 4. We can see

that the principal determinants among the least committed mothers were the time and effort

they were required to invest in program activities, as well as a lower level of appreciation of the

intervention. These factors may have played a larger role in discouraging participation for

those mothers less engaged in childcare, or when their partners dampened their enthusiasm,

questioning the immediate benefits of their involvement.
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Typology of participation

The profiles of the women who decided to participate and remain in the ECD program are

presented in Fig 5. The predominant characteristic observed was time of exposure to the care

model, followed by sensitive childcare, concern with childhood anemia and the participation

of fathers in childcare. These attributes were complemented by the relevance attached by the

women to the role of the UKA organization. Their appreciation was influenced by a favorable

opinion of the intervention on the part of the fathers, and by the possibility of gaining addi-

tional knowledge of the benefits offered by the program.

Meanwhile, the principal factors limiting participation included less exposure to the care

model, high levels of household financial stress, and an overvaluing of financial incentives. To

a lesser extent, participation was also deterred by the non-involvement of fathers in childcare,

Fig 3. Factors related to participation / continuity in the ECD programs, Oaxaca, 2019. Source: Elaborated by the

author using Atlas-Ti, V7 software [56].

https://doi.org/10.1371/journal.pone.0265389.g003

Fig 4. Factors related to abandonment of ECD programs, Oaxaca, 2019. Source: Elaborated by the author using

Atlas-Ti, V7 software [56].

https://doi.org/10.1371/journal.pone.0265389.g004

PLOS ONE Participation in non-governmental early childhood development social programs

PLOS ONE | https://doi.org/10.1371/journal.pone.0265389 March 30, 2022 16 / 21

https://doi.org/10.1371/journal.pone.0265389.g003
https://doi.org/10.1371/journal.pone.0265389.g004
https://doi.org/10.1371/journal.pone.0265389


their low assessment of the intervention and the unawareness of program benefits on the part

of mothers.

Discussion and conclusion

Based on conceptual elements from the field of Behavioral Economics (BE), this study contributes

original evidence on the cognitive biases that influence the decision of potential beneficiaries to

participate and remain in ECD interventions in poor rural areas in Mexico. Beyond the bounds

of conventional theory, our analysis considered the possibility that people are not concerned

about their long-term well-being because they are more worried about the present. Our results on

the interaction between contextual determinants and cognitive biases converge with the BE stance

regarding the need to understand these biases in order to increase the levels of participation in

social programs and bring about greater impact for ECD interventions [11, 12, 14, 21].

In line with the literature reviewed as part of our study, our findings show that the experi-

ence of deprivation interferes with rational decision making within households in that it

obscures the perception of program benefits and thereby affects the decision to remain in or

abandon social interventions [22]. Our field data revealed that insecurity concerning basic

necessities such as food manifested as recurrent stress, creating additional cognitive loads that

hindered decision making. In this context, we confirmed that financial stress played a key role

in the decisions to participate and continue with the program of interest. It generated a

response denominated tunnel vision effect in which the search for solutions to the most press-

ing current problems impeded appreciating the effects of the intervention over the medium-

and long-terms.

The benefits for families of interventions such as those reviewed are often not felt immedi-

ately. This was the case with several of the ECD activities analyzed such as monitoring neuro-

development and providing information to improve child-rearing practices. The evidence

gathered confirms that financial incentives function as “nudges” with a domino effect. They

promote initial participation rooted in the perception of immediate benefits and, in turn, lead

to changes favoring medium-term improvement in the health, nutrition and development of

children, the ultimate beneficiaries of ECD programs. As shown in the literature, short-term

Fig 5. Individual profiles concerning participation in ECD program. Source: Elaborated by the authors according

to the findings of the study.

https://doi.org/10.1371/journal.pone.0265389.g005
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financial incentives serve as a catalyst for the pursuit of long-term benefits such as appropriate

neurodevelopment [58].

In the case of Mexico, one contextual element that has been widely studied and deserves

special attention is the extensive delivery of food packages to various populations by public

and private programs between 1994 and 2018. The resulting oversupply of nutritional services

indicated the widespread acceptance of many public programs until their suspension by fed-

eral and state governments. In light of this, the reputation of NGOs, benefit “priming” and the

ways in which information is framed for beneficiaries have become key elements in maintain-

ing participation in programs such as the ECD intervention analyzed. These elements help

assure that any decline in the assessment of these programs is not because of a lack of clarity

regarding their benefits [19]. Another useful proposal related to program design is the need to

accord greater consideration to the time community members are required to invest to take

advantage of the available care options. Finally, various authors have outlined the conditions

under which incentives can make the difference [15, 21, 39]. Among them, we observed that

the influence of those implementing the intervention was key in the decisions of participants

to remain. Implementers must be sensitive to the fact that living in impoverished circum-

stances constrains the attention parents are able give to the project. The use of simple processes

can help diminish the level of fatigue in decision making. Thus, the simplicity and relevance of

the information provided to caregivers can guarantee that messages are being adequately

understood.

Our results indicated that some families undertook cost/benefit assessments of the expenses

they incurred by continuing to participate in the intervention, while expressing an aversion to

loss [30]. This attitude was particularly prevalent where fathers exercised greater influence

over domestic decision making, a factor favoring the abandonment of the program. Our obser-

vations are consistent with those of previous studies as regards the need for social programs to

provide information and incentives that engage men–normally ignored when designing child

interventions–and enhance the role of women in domestic decision making [33]. Our data

also suggests that the decision of whether or not to participate in a program is often made on

the basis of incomplete information, allowing cognitive biases to expand their scope. In house-

holds that abandoned the program, fathers demonstrated less awareness of MIDIT benefits. It

has been demonstrated, however, that as interventions advance, mechanisms are created

among the population that tend to boost the positive assessment of the programs on the part

of beneficiary families.

Our research had several limitations. First, our findings cannot be generalized to other con-

texts where similar interventions are under way. Second, several observed sociocultural ele-

ments that affected domestic decision making are currently under significant social pressure,

generating changes in the medium term that may remove several barriers. Finally, the qualita-

tive approach and data collection strategy used may have led to bias in the observations of the

field staff. Additional data source triangulation would have lent greater rigor to our analysis.

Notwithstanding these limitations, however, we believe that BE endeavors such as ours can

contribute to improving the design of social programs in contexts of social and political transi-

tion like those occurring in Mexico and other Latin American countries. In the face of finan-

cial vulnerability, it is crucial to become familiar with cognitive biases in local communities in

order to anticipate events that could put program effectiveness at risk. In addition, it is essen-

tial to apply BE research results in order to create conditions that sharpen service provision

procedures, thus allowing ECD programs to maximize benefits to participants. Greater atten-

tion to risk aversion and better management of incentives can guide the decisions of policy

makers when deciding to undertake interventions that require individuals to make decisions

in their best interest.
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“EDI.” 1era ed. Ciudad de México: Secretarı́a de Salud (SSa); 2013. 1–169 p.
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