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Answer all questions accurately and completely in order to provide the PHRC with the relevant 

information to assess the risk-benefit ratio for the study.  Do not leave sections blank. 

 

PRINCIPAL/OVERALL INVESTIGATOR 

Peter Rohloff  

 

PROTOCOL TITLE 

 

An Individualized Approach to Promote Nurturing Care in Low and Middle Income Countries: A Hybrid 

Effectiveness/Implementation Trial of the International Guide for Monitoring Child Development 

 

FUNDING 

NIH/NICHD 

 

 

VERSION DATE 

6/29/2020 

 

 

SPECIFIC AIMS 

Concisely state the objectives of the study and the hypothesis being tested. 

 

The aim of this study is to conduct a hybrid effectiveness/implementation assessment of the GMCD in two 

LMIC settings, India and Guatemala, within established rural CHW programs. The primary objectives are 

(a) to evaluate the real-world effectiveness of the GMCD; (b) to use an implementation science framework 
to understand barriers and facilitators to effective population coverage, provider implementation, and 

maintenance; (c) to conduct an economic evaluation of the GMCD. 

 

BACKGROUND AND SIGNIFICANCE 

Provide a brief paragraph summarizing prior experience important for understanding the 

proposed study and procedures. 

 

In low and middle-income countries (LMICs), over 40% of children under age five are at risk of not 

reaching their developmental potential, primarily due to poverty and undernutrition. The most recent 2010 
estimate puts the number at risk at 249 million, minimally improved from 279 million in 2004. This has 

profound implications for LMICs, in terms of lost human capital and increased costs to the health and 

education sectors. The World Health Organization and UNICEF have launched the Nurturing Care 
Framework, which calls for health and other social systems to support caregivers to optimize children’s 

development potential. Preliminary data shows this strategy can improve outcomes, and caregiver support 

interventions can be implemented by community health workers (CHWs). However, major evidence gaps 

remain for CHW- led interventions, particularly regarding how early child development (ECD) 
implementations can be effective and sustainable across diverse systems and contexts.  

 

In 2016, the International Guide for Monitoring Child Development (GMCD), a monitoring and 
intervention package developed with NIH funding to address ECD in LMICs, became available. The 

GMCD intervention uses validated developmental milestones conserved across LMIC populations, tailored 

communication, and nurturing care guidance for caregivers to promote ECD. Recent external evaluations 
rate the GMCD as the highest-performing instrument for monitoring the development of individual children 
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in LMICs, and it has excellent sensitivity and specificity for early identification of developmental 
difficulties. The next phase of needed research is therefore to examine the effectiveness and costs of the 

GMCD deployed in the real-world settings where it is likely to have the most impact, namely community-

based interventions led by CHWs.   

 

 

RESEARCH DESIGN AND METHODS 

Briefly describe study design and anticipated enrollment, i.e., number of subjects to be enrolled 

by researchers study-wide and by Partners researchers.  Provide a brief summary of the 

eligibility criteria (for example, age range, gender, medical condition).  Include any local site 

restrictions, for example, “Enrollment at Partners will be limited to adults although the sponsor’s 

protocol is open to both children and adults.”

This is a nonblinded, two-arm cluster randomized controlled trial of the international Guide for 

Monitoring Child Development (GMCD) intervention. We plan to enroll 624 child participants (312 in 
India and 312 in Guatemala, 13 control and 13 intervention clusters per site, 12 individuals per cluster).  

Subjects will be recruited from participating clusters (health centers or service delivery organizations) in 

rural India and Guatemala affiliated with Maya Health Alliance (Guatemala) or the Mahatma Gandhi 
Institute of Medical Sciences (India).  

 

Eligibility criteria for the trial are: Age 0-24 months at the time of enrollment visit, and receiving health 

services from frontline health workers of Maya Health Alliance (Guatemala),  Mahatma Gandhi Institute 
(India) or their local partners.  

 

Exclusion criteria for the trial are: Children who are critically ill and are judged by the frontline health 
worker to require hospitalization or center based care; children whose caregivers do not provide informed 

consent for the study. 

 
The study will also involve focus groups and in-depth interviews with 150-200 stakeholders and frontline 

workers involved in the implementation of the study, to gain insights into barriers and facilitators to 

implementation.  

 

Briefly describe study procedures.  Include any local site restrictions, for example, “Subjects 

enrolled at Partners will not participate in the pharmacokinetic portion of the study.”  Describe 

study endpoints.

 

Subjects from intervention clusters will receive the GMCD intervention, delivered in monthly visits to the 
home by frontline health workers. Subjects in control clusters will continue to receive usual care from their 

frontline health workers. After 12 months, control clusters will cross into the intervention, and all subjects 

in all clusters will receive the GMCD intervention for an additional 12 months. Each GMCD visit includes 
assessment of risk factors, open-ended exploration of caregiver concerns about development, assessment 

of functioning in seven developmental domains, and using mutual problem solving strategies to develop a 

nurturing care plan with the caregiver. 

 

For studies involving treatment or diagnosis, provide information about standard of care at 

Partners (e.g., BWH, MGH) and indicate how the study procedures differ from standard care.  

Provide information on available alternative treatments, procedures, or methods of diagnosis.

 

There is considerable interest in using existing networks of frontline health workers and community 

health workers in low-resource settings to provide early child development interventions. However, there 

is no international consensus on standard of care, and in the two study sites here, there is no local standard 
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of care for providing early child development services. These services will be added, as part of this 
intervention, to existing community health worker workflows, which are mostly focused on monitoring 

child growth and nutrition.  

 

Describe how risks to subjects are minimized, for example, by using procedures which are 

consistent with sound research design and which do not unnecessarily expose subjects to risk or 

by using procedures already being performed on the subject for diagnostic or treatment purposes.

 

This project involves a minimal risk intervention to improve nurturing care for children at risk of delayed 
development. Data collection in studies visits involves primarily the use of observational instruments 

(sociodemographic surveys, psychometric instruments), as well as the collection of noninvasive 

anthropometric data. The only invasive procedure will be collection of a capillary blood specimen for 

hemoglobin analysis. This procedure involves rare risk of infection. Proper infection prevention and 
control precautions will be implemented to reduce the risk of infection. 

 

Describe explicitly the methods for ensuring the safety of subjects.  Provide objective criteria for 

removing a subject from the study, for example, objective criteria for worsening disease/lack of 

improvement and/or unacceptable adverse events.  The inclusion of objective drop criteria is 

especially important in studies designed with placebo control groups.

 

The trial is of not more than minimal risk and, therefore, no adverse events related to trial participation are 

anticipated. However, any possible adverse events, as well as complaints or perceived adverse events from 

participating communities or caregivers will be tracked by the investigator team and reported to IRB and 
granting authorities. The study will not employ stopping rules or a Data Safety Monitoring Board. A 

detailed description of procedures the PI and Study Team will use to monitor safety is given in the Detailed 

Protocol.  

 
In addition, Linkages to Care for all participating subjects will be closely maintained by collaboration with 

participating health centers. Details of plans for promoting this coordination and for facility any necessary 

medical referrals are outlined in the Detailed Protocol.  

 

FORESEEABLE RISKS AND DISCOMFORTS 

Provide a brief description of any foreseeable risks and discomforts to subjects.  Include those 

related to drugs/devices/procedures being studied and/or administered/performed solely for 

research purposes.  In addition, include psychosocial risks, and risks related to privacy and 

confidentiality.  When applicable, describe risks to a developing fetus or nursing infant.

 

Complications of Procedures 

 

Common Risks: During the capillary blood sample collection for hemoglobin assessment, there is 
some risk of temporary discomfort to the child.  

Uncommon Risks: During the capillary blood sample collection for hemoglobin assessment, there 

is a rare risk of infection. Proper infection prevention and control precautions will be implemented 

to reduce the risk of infection. Infants experiencing an infection will be immediately referred to the 
local health clinic or hospital for treatment. 

 

Psychosocial risks and Risks to Privacy:  

 

 Common Risks: For caregiver participants in the intervention, a primary risk is that of lost 

productivity or perceived interference with domestic routines and other responsibilities. This is 
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because the intervention involves monthly home visits for 2 years, as well as 3 study visits. We 
estimate that the study visits will last 120 minutes each. Each intervention home visit will also last 

an estimated 60 minutes. For stakeholders and healthcare workers participating in interviews, a risk 

is they may feel compelled to participate because of fear of repercussions for not participating from 

their employer.  
Uncommon Risks: These include psychological stress to caregivers, primarily from discussing with 

health workers matters related to any potential or observed developmental delays in their children. 

Finally, there is the rare risk of accidental disclosure of personal identifiable or confidential data. 
 

EXPECTED BENEFITS 

Describe both the expected benefits to individual subjects participating in the research and the 

importance of the knowledge that may reasonably be expected to result from the study.  Provide 

a brief, realistic summary of potential benefits to subjects, for example, “It is hoped that the 

treatment will result in a partial reduction in tumor size in at least 25% of the enrolled subjects.”  

Indicate how the results of the study will benefit future patients with the disease/condition being 

studied and/or society, e.g., through increased knowledge of human physiology or behavior, 

improved safety, or technological advances. 

 

Stakeholder participants will benefit mostly indirectly from this project by helping to improve 

implementation knowledge around early child development interventions. However, they may also benefit 
directly from a greater sense of empowerment and job satisfaction. 

 

Frontline workers delivering the intervention may benefit directly through a greater sense of empowerment 

and job satisfaction. They will also receive advanced training in the assessment and promotion of early 
child development hypertension, directly advancing their professional development.  

 

Children and caregivers in the clinical trial in both control and intervention arms will benefit from access 
to a panel of developmental tests which they otherwise may not have access to. Results of these tests will 

be made available to each subject in a format that they can share with their primary care providers, directly 

contributing to their usual medical care. In addition, subjects with concerning incidental or abnormal 

findings will receive assistance from the study team in referrals to care. Subjects and caregivers in the 
intervention arm (and in the control/delayed-intervention arm after 12 months) will in addition receive 

intensive individualized support to promote early child development.  

 

The information gained through this project will contribute measures of the clinical effectiveness and 

important insights into the implementation of early child development interventions by frontline workers 

in rural Guatemala and India. This well controlled trial will foster broader dissemination of the international 
Guide for Monitoring Child Development and individualized approaches to fostering nurturing care in 

Guatemala, India and globally.  

 

EQUITABLE SELECTION OF SUBJECTS 

The risks and benefits of the research must be fairly distributed among the populations that stand 

to benefit from it.  No group of persons, for example, men, women, pregnant women, children, 

and minorities, should be categorically excluded from the research without a good scientific or 

ethical reason to do so.  Please provide the basis for concluding that the study population is 

representative of the population that stands to potentially benefit from this research.

 

This study will enroll rural inhabitants of two study sites in India and Guatemala. In both sites, rural 

communities will be randomized to intervention or to control and then children within each will be 

randomly selected to participated in study procedures. Exclusion criteria are designed only to identify 
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those children with severe medical illness (such as acute malnutrition) for whom participation would not 
be appropriate. Otherwise all children within study communities are equally eligible to participate. In 

addition, in a cross-in phase after 12 months, control communities/children will receive access to the 

intervention, allowing all study participants to receive the intervention by the end of the study.  

 

When people who do not speak English are excluded from participation in the research, provide 

the scientific rationale for doing so.  Individuals who do not speak English should not be denied 

participation in research simply because it is inconvenient to translate the consent form in 

different languages and to have an interpreter present.

 

Participants in the study will be Marathi or English speakers (in India) and Spanish or Kaqchikel/K’iche’ 

Maya speakers (in Guatemala). Study staff will all be bilingual in these languages, and no one will be 
excluded from the study based on preferred languages. Detailed study procedures are in place to ensure 

that all study procedures and instruments are equally available in the preferred language of all participants 

(see Detailed Protocol) 

 

For guidance, refer to the following Partners policy: 

          Obtaining and Documenting Informed Consent of Subjects who do not Speak English

          https://www.partners.org/Assets/Documents/Medical-Research/Clinical-

Research/Non-English-Speaking-Subjects.pdf 

 

 

 

RECRUITMENT PROCEDURES 

Explain in detail the specific methodology that will be used to recruit subjects.  Specifically 

address how, when, where and by whom subjects will be identified and approached about 

participation.  Include any specific recruitment methods used to enhance recruitment of women 

and minorities.

 

At the beginning of the study, the 52 clusters (26 in India and 26 in Guatemala, corresponding to individual 
clinics or similar administrative units) will be randomly allocated in a 1:1 ratio to one of 2 study arms: 

immediate intervention or delayed intervention after 12 months (control). Once the clusters have been 

assigned to a study arm, a list of eligible children will be provided to the research team by frontline workers 

within each cluster. In order to retain a representative distribution of age ranges, recruitment will be 
stratified by age. The children will be randomly ordered on the list and the first 6 children in separate 

families in each age category (0-12 months and 13-24 months, n=12 per cluster in total) will be approached 

for enrollment. We will enroll only 1 child per family for data collection in this study. Although other 
eligible children in the family will receive the intervention, data on endpoints will only be collected on 

enrolled children.  Similarly, we will include children who are twins or multiple births in the intervention, 

but only the enrolled twin will have endpoint data collected.      

 

Subjects will be recruited from participating clusters (health centers or service delivery organizations) in 

rural India and Guatemala affiliated with Maya Health Alliance (Guatemala) or the Mahatma Gandhi 

Institute of Medical Sciences (India). Subjects will be recruited from lists of families and children currently 
engaged in usual care with participating frontline health workers, and they will continue to access this care 

throughout the study 

 
For potential participants in the clinical trial, research staff will pragmatically solicit lists of eligible 

families/children from participating frontline workers and their institutions. Recruitment staff will consist 
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of full-time research study nurses in each site. Research nurses will work with frontline health workers to 
enroll children in the study. They will join the frontline health worker at enrollment home visits, confirm 

eligibility, explain the study, and solicit written informed consent. They will explain that caregivers in both 

intervention and control groups can continue or initiate standard care from any organizations or frontline 

worker throughout the study. These recruitment activities will be supplemented with phone calls or 
additional home visits, as needed, to resolve questions prior to obtaining consent.  

 

Provide details of remuneration, when applicable.  Even when subjects may derive medical 

benefit from participation, it is often the case that extra hospital visits, meals at the hospital, 

parking fees or other inconveniences will result in additional out-of-pocket expenses related to 

study participation.  Investigators may wish to consider providing reimbursement for such 

expenses when funding is available

 

There will be no remuneration in this study.  

 

For guidance, refer to the following Partners policies: 

          Recruitment of Research Subjects 

          https://www.partners.org/Assets/Documents/Medical-Research/Clinical-

Research/Recruitment-Of-Research-Subjects.pdf

 

          Guidelines for Advertisements for Recruiting Subjects

          https://www.partners.org/Assets/Documents/Medical-Research/Clinical-

Research/Guidelines-for-Advertisements.pdf 

 

          Remuneration for Research Subjects
          https://www.partners.org/Assets/Documents/Medical-Research/Clinical-Research/Remuneration-for-

Research-Subjects.pdf 

 

 

CONSENT PROCEDURES 

Explain in detail how, when, where, and by whom consent is obtained, and the timing of consent 

(i.e., how long subjects will be given to consider participation).  For most studies involving more 

than minimal risk and all studies involving investigational drugs/devices, a licensed physician 

investigator must obtain informed consent.  When subjects are to be enrolled from among the 

investigators’ own patients, describe how the potential for coercion will be avoided.

 

Informed consent from caregivers 

 

A detailed informed consent script will be used to obtain informed consent from caregivers of participating 
children. The details of obtaining consent will differ in Guatemala and India, based on guidance from each 

local IRB and local norms. 

 

In Guatemala, at the informed consent visit, the study staff member will explain the study verbally, 
following the informed consent script, which covers all standard aspects of informed consent. Signed 

informed consent is generally not culturally appropriate in this study region, given a legacy of historical 

trauma and discrimination against indigenous populations and low levels of literacy. During the 
Guatemalan civil war, individuals who were not literate could be made to sign documents as an oppressive 

strategy for extracting land titles. This study will not replicate those potentially traumatic practices. All 

consent procedures will occur in the language of the participant’s choosing. Research staff in Guatemala 
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will be natively fluent in Kaqchikel Maya, K’iche’ Maya, and Spanish. However, the informed consent 
script text will only be produced in Spanish. This is because Mayan languages are largely spoken languages. 

This means that even most research staff cannot reasonably be expected to read Mayan languages, despite 

being fluent native speakers. In lieu of written documents in Mayan languages, extensive preparatory 

practice sessions will be used to ensure smooth contemporaneous translation from Spanish to Mayan 
languages. This is the method that the local partner Maya Health Alliance has used in the majority of its 

research studies for many years. Once verbal informed consent is given, the study staff member will record 

the date of oral consent on the informed consent script and provide a copy of the script (in Spanish) to the 
caregiver.   

 

In India, at the informed consent visit, the study staff member will read the informed consent verbally, or 
the caregiver will be given time to read the document, according to preference. All consent procedures will 

occur in the language of the participant’s choosing. Research staff in India will be natively fluent in Marathi 

and English. Informed consent documents will be available in Marathi and English.  After reading the 

document, if the caregiver agrees to participate they will sign the consent document. A copy of the 
document will be given to the caregiver.  

 

In both sites, the consent process will make it clear that informed consent to participate in the research will 
not in any way impact the quality or quantity of ongoing clinical services provided to the family by the 

local partners. Families that choose not to participate in the research study will still be eligible for other 

clinical services from the local partners.  
 

After the consent script or document is reviewed, caregiver understanding of the information conveyed will 

be assessed using the teach-back method. The caregiver will be offered one week to consider enrollment 

and to discuss study participation/informed consent with other individuals that need to be involved in the 
decision. When appropriate based on family structure, verbal informed consent will be sought from multiple 

caregivers, but informed consent from one biological caregiver or legal caregiver will be considered 

adequate for study enrollment, as this study involves no more than minimal risk. Children in the study will 
be 0-24 months of age, and therefore they are not capable of providing assent.  

 

Informed consent from healthcare workers and stakeholders 

 
Verbal informed consent will be obtained from all stakeholders and frontline health workers participating 

in focus groups or interviews. This will include reading a consent script which explains the purpose of the 

study and specifically mentions that employment/employment review by their employer/institution or any 
other of the study partners is not conditional on participation in the study, and that there will be no 

repercussions for declining to participate.  This consent discussion/script will occur in Spanish (in 

Guatemala all stakeholders speak Spanish natively), or in Marathi or English (in India, based on stakeholder 
preference)  

 

 

NOTE: When subjects are unable to give consent due to age (minors) or impaired decision-

making capacity, complete the forms for Research Involving Children as Subjects of Research 

and/or Research Involving Individuals with Impaired Decision-making Capacity, available on 

the New Submissions page on the PHRC website: 
      https://partnershealthcare.sharepoint.com/sites/phrmApply/aieipa/irb 

 

For guidance, refer to the following Partners policy: 

     Informed Consent of Research Subjects:

     https://www.partners.org/Assets/Documents/Medical-Research/Clinical-

Research/Informed-Consent-of-Research-Subjects.pdf
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DATA AND SAFETY MONITORING 

Describe the plan for monitoring the data to ensure the safety of subjects.  The plan should 

include a brief description of (1) the safety and/or efficacy data that will be reviewed; (2) the 

planned frequency of review; and (3) who will be responsible for this review and for determining 

whether the research should be altered or stopped.  Include a brief description of any stopping 

rules for the study, when appropriate.  Depending upon the risk, size and complexity of the 

study, the investigator, an expert group, an independent Data and Safety Monitoring Board 

(DSMB) or others might be assigned primary responsibility for this monitoring activity.        

 

NOTE: Regardless of data and safety monitoring plans by the sponsor or others, the principal 

investigator is ultimately responsible for protecting the rights, safety, and welfare of subjects 

under his/her care. 

 

The trial is of not more than minimal risk and, therefore, no adverse events related to trial participation are 

anticipated. However, any complaints or perceived adverse events from participating communities or 
caregivers will be tracked by the investigator team and reported to IRB and granting authorities using the 

above schedule. The study will not employ stopping rules or a Data Safety Monitoring Board.  

 
Research staff in each participating recruitment site as well as frontline workers in both intervention and 

control clusters will be instructed to report in person or by telephone all complaints, protocol deviations, or 

unanticipated problems to the Primary Study Coordinator for each site on the same day that they are 

discovered. The Primary Study Coordinator will be charged with gathering necessary information from this 
initial report and contacting the Primary Site Co-Investigators and Principal Investigator.  

 

As an unblinded trial of minimal risk, the PI will be the individual primarily charged with reviewing study 
progress and safety. The PI will review these data monthly together with the primary site Co-investigators 

and will provide reports to the reviewing IRBs every 12 months, which will include the report of any 

complaints or minor protocol deviations. Reports will provide additional information of reasons for trial 
dropout, adherences to eligibility criteria, reassessment of level of risk occasioned by participation in trial, 

and justification for study continuation versus early termination.  

 

 

Describe the plan to be followed by the Principal Investigator/study staff for review of adverse 

events experienced by subjects under his/her care, and when applicable, for review of sponsor 

safety reports and DSMB reports.  Describe the plan for reporting adverse events to the sponsor 

and the Partners’ IRB and, when applicable, for submitting sponsor safety reports and DSMB 

reports to the Partners’ IRBs.  When the investigator is also the sponsor of the IND/IDE, include 

the plan for reporting of adverse events to the FDA and, when applicable, to investigators at 

other sites.   

 

NOTE: In addition to the adverse event reporting requirements of the sponsor, the principal 

investigator must follow the Partners Human Research Committee guidelines for Adverse Event 

Reporting

 

 

As a not more than minimal risk study of a behavioral intervention, no AEs are anticipated and no planned 
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reporting schema other than logging and reporting of complaints, unanticipated problems, minor and major 
protocol deviations (as outlined in detailed protocol) are planned.  

 

 

MONITORING AND QUALITY ASSURANCE 

Describe the plan to be followed by the principal investigator/study staff to monitor and assure 

the validity and integrity of the data and adherence to the IRB-approved protocol.  Specify who 

will be responsible for monitoring, and the planned frequency of monitoring.  For example, 

specify who will review the accuracy and completeness of case report form entries, source 

documents, and informed consent.   

 

NOTE: Regardless of monitoring plans by the sponsor or others, the principal investigator is 

ultimately responsible for ensuring that the study is conducted at his/her investigative site in 

accordance with the IRB-approved protocol, and applicable regulations and requirements of the 

IRB.

 

 

The PI will be assisted in review and reporting activities by the Primary Study Coordinators and primary 

site Co-Investigators. A summary of review/reporting activities is outlined below. Furthermore review of 

the rate of subject accrual and compliance with inclusion/exclusion criteria will occur monthly during the 

recruitment phase, to ensure sufficient enrolment and that they meet eligibility criteria. The PI will be 

responsible for conducting this review, with assistance from the Primary Study Coordinator and primary 

Site Coinvestigators in each site. 

 

 

 

 

Data type Frequency of review Reviewer 

Subject accrual, compliance with consent and 

enrolment protocols 

Monthly PI 

Every 12 months IRBs 

Status of all enrolled subjects 

Monthly PI 

Every 12 months IRBs 

Data entry and quality control checks on 10% 

of study visits and other study data/subject 
charts Weekly Primary Study Coordinator 

Adherence data: study visits and intervention 

Monthly PI 

Every 12 months IRBs 

Complaints or Other Feedback from Study 
Participants and Communities; Minor Protocol 

Deviations 

Per Occurrence PI 

Every 12 months PI 

Major Protocol Deviations Per Occurrence PI, IRBs, NIH 

Unanticipated Problems Per Occurrence PI, IRBs, NIH 
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For guidance, refer to the following Partners policies: 

          Data and Safety Monitoring Plans and Quality Assurance
         https://www.partners.org/Assets/Documents/Medical-Research/Clinical-Research/DSMP-in-

Human-Subjects-Research.pdf 
 

          Reporting Unanticipated Problems (including Adverse Events)

          https://www.partners.org/Assets/Documents/Medical-Research/Clinical-

Research/Reporting-Unanticipated-Problems-including-Adverse-Events.pdf

 

 

 

PRIVACY AND CONFIDENTIALITY 

Describe methods used to protect the privacy of subjects and maintain confidentiality of data 

collected.  This typically includes such practices as substituting codes for names and/or medical 

record numbers; removing face sheets or other identifiers from completed 

surveys/questionnaires; proper disposal of printed computer data; limited access to study data; 

use of password-protected computer databases; training for research staff on the importance of 

confidentiality of data, and storing research records in a secure location.   

 

NOTE: Additional measures, such as obtaining a Certificate of Confidentiality, should be 

considered and are strongly encouraged when the research involves the collection of sensitive 

data, such as sexual, criminal or illegal behaviors.

 

To protect confidentiality, the following steps will be taken: All paper research forms from research visits 

will be kept in locked file cabinets and will be available only to research staff directly involved in this 

project. Consent forms will be stored separately. All research forms will have a cover sheet that codes 
identifying information to a unique number. This number will be transcribed to an electronic spreadsheet, 

and the cover sheet will then be removed and destroyed.  

 
The electronic spreadsheet will be maintained on a secure, cloud server (Dropbox) at Brigham and 

Women’s Hospital, and only the PI and Principal Study Coordinators will have access to the key directly. 

Most data from study visits will be entered directly online into the REDCap database (hosted at Brigham 

and Women’s Hospital). When necessary to use, data from paper forms will be double-entered into 
REDCap. All REDCap entries will be linked only to subject identifying numbers, and these will be stored 

separately from the key that identifies subjects. Once data extraction and cleaning has been completed, this 

key will be destroyed, and data in the analysis phase will be completely de-identified. Laptop computers 
and mobile devices used for data entry will be routinely backed-up and will be password-protected and full-

disk encrypted. 

 
All research staff will complete and provide proof of completion of appropriate human subjects protection 

training approved by their home institution.  

 

 

SENDING SPECIMENS/DATA TO RESEARCH COLLABORATORS OUTSIDE 

PARTNERS 

Specimens or data collected by Partners investigators will be sent to research collaborators 

outside Partners, indicate to whom specimens/data will be sent, what information will be sent, 
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and whether the specimens/data will contain identifiers that could be used by the outside 

collaborators to link the specimens/data to individual subjects.

 

During the data collection and early analysis phases, potentially identifiable research data will be shared 

between research collaborators at BWH, at Harvard Medical School, and the two local implementing 

organizations, Mahatma Gandhi Institute of Medical Sciences (India) and Maya Health Alliance 
(Guatemala). All data will be shared through access to Partners/BWH Enterprise Dropbox and Redcap 

applications only.  

 
After data collection is complete and data cleaning has been completed, data will be deidentified with linked 

to unique study IDs, and access to identifiable data will be removed.  Research collaborators at three 

additional institutions (Ankara University, Ummeed Child Development Center, University of Washington) 

will have access only to deidentified data.  

 

 

 

Specifically address whether specimens/data will be stored at collaborating sites outside 

Partners for future use not described in the protocol.  Include whether subjects can withdraw 

their specimens/data, and how they would do so.  When appropriate, submit documentation of 

IRB approval from the recipient institution.

 

Identifiable paper data (including consent forms) will be maintained at the local partners in India and 

Guatemala through the publication of primary study reports and manuscripts, and for potential future 

follow-up analyses for at least 7 years. Electronic data will be maintained in Partners Applications (Redcap, 

Dropbox) for at least 7 years.  

 

Individuals can request removal of their data from the subject by making a formal request either in writing 

or by phone/in person conversation to the local site Principal Investigator. This procedure is detailed in the 

informed consent document.  

 

 

 

RECEIVING SPECIMENS/DATA FROM RESEARCH COLLABORATORS OUTSIDE 

PARTNERS 

When specimens or data collected by research collaborators outside Partners will be sent to 

Partners investigators, indicate from where the specimens/data will be obtained and whether the 

specimens/data will contain identifiers that could be used by Partners investigators to link the 

specimens/data to individual subjects.  When appropriate, submit documentation of IRB 

approval and a copy of the IRB-approved consent form from the institution where the 

specimens/data were collected.

 

All research data will be collected at the two local implementing organizations, Mahatma Gandhi Institute 

of Medical Sciences (India) and Maya Health Alliance (Guatemala). Identifiable data from these sites will 
be shared with Partners Investigators through upload to Partners Redcap or Dropbox. Redcap data forms 

will use unique subject study IDs. A key that identifies subjects through linking to subject IDs will be stored 

separately with access restricted to the study PI, site PI, or their research coordinator delegate  

 

 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Paediatrics Open

 doi: 10.1136/bmjpo-2021-001254:e001254. 5 2021;BMJ Paediatrics Open, et al. Raut A



Partners Human Subjects Research Application Form   Filename: Protocol Summary 

Version Date:  October 15, 2014    12 

 

 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Paediatrics Open

 doi: 10.1136/bmjpo-2021-001254:e001254. 5 2021;BMJ Paediatrics Open, et al. Raut A



An Individualized Approach to Promote Nurturing Care in Low- and Middle-Income Countries: A Hybrid Effectiveness/Implementation Trial 

of the International Guide for Monitoring Child Development 

DETAILED PROTOCOL: VERSION 1.1, 6/29/2020 

 1 

 
BACKGROUND AND SIGNIFICANCE 

 

In low and middle-income countries (LMICs), over 40% of children under age five are at risk of not reaching their 
developmental potential, primarily due to poverty and undernutrition. The most recent 2010 estimate puts the number 
at risk at 249 million, minimally improved from 279 million in 2004. This has profound implications for LMICs, in 
terms of lost human capital and increased costs to the health and education sectors. The World Health Organization 
and UNICEF have launched the Nurturing Care Framework, which calls for health and other social systems to support 
caregivers to optimize children’s development potential. Preliminary data shows this strategy can improve outcomes, 
and caregiver support interventions can be implemented by community health workers (CHWs). However, major 
evidence gaps remain for CHW- led interventions, particularly regarding how early child development (ECD) 
implementations can be effective and sustainable across diverse systems and contexts.  
 
In 2016, the International Guide for Monitoring Child Development (GMCD), a monitoring and intervention package 
developed with NIH funding to address ECD in LMICs, became available (1-2). The GMCD intervention uses 
validated developmental milestones conserved across LMIC populations, tailored communication, and nurturing care 
guidance for caregivers to promote ECD. Recent external evaluations rate the GMCD as the highest-performing 
instrument for monitoring the development of individual children in LMICs, and it has excellent sensitivity and 
specificity for early identification of developmental difficulties. The next phase of needed research is therefore to 
examine the effectiveness and costs of the GMCD deployed in the real-world settings where it is likely to have the 
most impact, namely community-based interventions led by CHWs.   
 
In this study, we will conduct a hybrid effectiveness/implementation assessment of the GMCD in two LMIC settings, 
India and Guatemala, within established rural CHW programs. The primary objectives are (a) to evaluate the real-
world effectiveness of the GMCD; (b) to use an implementation science framework to understand barriers and 
facilitators to effective population coverage, provider implementation, and maintenance; (c) to conduct an economic 
evaluation of the GMCD. The work will occur in collaboration with principal international partners who originally 
developed the GMCD and in two clinical sites, one in rural India and one in rural Guatemala. 
 
SPECIFIC AIMS 

 
Specific Aim 1: Assess the effectiveness of the GMCD intervention to improve developmental outcomes and 
nurturing care in India and Guatemala. We will conduct a parallel-arm cluster randomized trial within rural CHW 
programs. In the primary effectiveness phase, children under 2 years old will receive the GMCD intervention or 
control for 12 months. Subsequently, control clusters will cross into the intervention, and continue an additional 12 
months (total 24 study months). The primary developmental effectiveness outcome will be change in age-adjusted 
scores at 12 months on the Bayley Scales of Infant Development, 3rd Edition BSID3) (3). The secondary nurturing 
care effectiveness outcome will be change in mean Home Observation for Measurement of the Environment (HOME) 
score at 12 months (4).   
 
Specific Aim 2: Assess barriers and facilitators to GMCD implementation using the RE-AIM evaluation framework 
(5). RE-AIM domains will be assessed as:  (a) Reach: participation rates, comparison of participant/non-participant 
characteristics, attendance/drop-out; (b) Effectiveness: impact on development (BSID3) and nurturing environment 
(HOME) [in Aim 1]; (c) Adoption: proportion of workers/facilities participating, CHW characteristics; (d) 
Implementation: contact hours/visit completion, fidelity to delivery protocols; (e) Maintenance: patient outcomes and 
cost effectiveness analysis at 12-24 months [in Aim 3]; intent by decision makers and implementers to continue 
intervention. In addition, we will conduct a sequential quantitative-->qualitative explanatory analysis, using 
interviews and focus groups with implementers from clusters with highest/lowest impact outcomes (BSID3/HOME) 
to explore institutional inner and outer setting and implementation processes associated with intervention success, 
using the Consolidated Framework for Implementation Research (CFIR). 
 
Specific Aim 3: Conduct an economic evaluation of the GMCD intervention. Evaluation will assess (a) costs of the 
interventions at 12 and 24 months; and (b) cost-effectiveness of the intervention (dollar per unit increase in BSID or 
HOME scores) at 12 months. This analysis will provide cost information to policymakers to help guide resource 
allocation decisions for ECD interventions. 
 
SUBJECT SELECTION 
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a. Inclusion/Exclusion Criteria 

 
Eligibility criteria for the trial are: Age 0-24 months at the time of enrollment visit, and receiving health services 
from frontline health workers of Maya Health Alliance (Guatemala), Mahatma Gandhi Institute (India) or their local 
partners.  
 
Exclusion criteria for the trial are: Children who are critically ill and are judged by the frontline health worker to 
require hospitalization or center-based care; children whose caregivers do not provide informed consent for the study. 
 
b. Source of Subjects and Recruitment Methods 

 
We plan to enroll 624 child participants (312 in India and 312 in Guatemala, 13 control and 13 intervention clusters 
per site, 12 individuals per cluster).  Subjects will be recruited from participating clusters (health centers or service 
delivery organizations) in rural India and Guatemala affiliated with Maya Health Alliance (Guatemala) or the 
Mahatma Gandhi Institute of Medical Sciences (India). Subjects will be recruited from lists of families and children 
currently engaged in usual care with participating frontline health workers, and they will continue to access this care 
throughout the study 
 
For potential participants in the clinical trial, research staff will pragmatically solicit lists of eligible families/children 
from participating frontline workers and their institutions. Recruitment staff will consist of full-time research study 
nurses in each site. Research nurses will work with frontline health workers to enroll children in the study. They will 
join the frontline health worker at enrollment home visits, confirm eligibility, explain the study, and solicit written 
informed consent. They will explain that caregivers in both intervention and control groups can continue or initiate 
standard care from any organizations or frontline worker throughout the study. These recruitment activities will be 
supplemented with phone calls or additional home visits, as needed, to resolve questions prior to obtaining consent.  
 
In addition to these primary study activities, implementation assessments throughout the study will involve focus 
groups and in-depth interviews with key stakeholders, leadership and frontline health workers delivering the 
intervention. We anticipate that approximately 150-200 workers and stakeholders will participate in these activities. 
Recruitment for these activities will be by word of mouth and purposive referrals in each clinical site from local 
leadership. After ascertaining willingness for participation in interviews, a research staff member will then approach 
each potential participant in a neutral, confidential setting to explain the details of this portion of the study, including 
the nature of their requested involvement in the study, the possible risks and benefits of participation, and the 
individual capacity to withdraw from the study or decline participation at any time without consequence, and to 
answer any questions the potential participant may have. Specific mention will be made of the fact that 
employment/employment review is not conditional on participation in the study, and that there will be no 
repercussions for declining to participate. 
 
SUBJECT ENROLLMENT 

 
a. Enrolment and Randomization Procedures 

 
At the beginning of the study, the 52 clusters (26 in India and 26 in Guatemala, corresponding to individual clinics 
or similar administrative units) will be randomly allocated in a 1:1 ratio to one of 2 study arms: immediate 
intervention or delayed intervention after 12 months (control). Once the clusters have been assigned to a study arm, 
a list of eligible children will be provided to the research team by frontline workers within each cluster. In order to 
retain a representative distribution of age ranges, recruitment will be stratified by age. The children will be randomly 
ordered on the list and the first 6 children in separate families in each age category (0-12 months and 13-24 months, 
n=12 per cluster in total) will be approached for enrollment. We will enroll only 1 child per family for data collection 
in this study. Although other eligible children in the family will receive the intervention, data on endpoints will only 
be collected on enrolled children.  Similarly, we will include children who are twins or multiple births in the 
intervention, but only the enrolled twin will have endpoint data collected.      
 
b. Informed Consent 
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Informed consent from caregivers 

 

A detailed informed consent script will be used to obtain informed consent from caregivers of participating children. 
The details of obtaining consent will differ in Guatemala and India.  
 
In Guatemala, at the informed consent visit, the study staff member will explain the study verbally, following the 
informed consent script, which covers all standard aspects of informed consent. Signed informed consent is generally 
not culturally appropriate in this study region, given a legacy of historical trauma and discrimination against 
indigenous populations and low levels of literacy. During the Guatemalan civil war, individuals who were not literate 
could be made to sign documents as an oppressive strategy for extracting land titles. This study will not replicate 
those potentially traumatic practices. All consent procedures will occur in the language of the participant’s choosing. 
Research staff in Guatemala will be natively fluent in Kaqchikel Maya, K’iche’ Maya, and Spanish. However, the 
informed consent script text will only be produced in Spanish. This is because Mayan languages are largely spoken 
languages. This means that even most research staff cannot reasonably be expected to read Mayan languages, despite 
being fluent native speakers. In lieu of written documents in Mayan languages, extensive preparatory practice 
sessions will be used to ensure smooth contemporaneous translation from Spanish to Mayan languages. This is the 
method that the local partner Maya Health Alliance has used in the majority of its research studies for many years. 
Once verbal informed consent is given, the study staff member will record the date of oral consent on the informed 
consent script and provide a copy of the script (in Spanish) to the caregiver.   
 
In India, at the informed consent visit, the study staff member will read the informed consent verbally, or the caregiver 
will be given time to read the document, according to preference. All consent procedures will occur in the language 
of the participant’s choosing. Research staff in India will be natively fluent in Marathi and English. Informed consent 
documents will be available in Marathi and English.  After reading the document, if the caregiver agrees to participate, 
they will sign the consent document. A copy of the document will be given to the caregiver.  
 
In both sites, the consent process will make it clear that informed consent to participate in the research will not in 
any way impact the quality or quantity of ongoing clinical services provided to the family by the local partners. 
Families that choose not to participate in the research study will still be eligible for other clinical services from the 
local partners.  
 
After the consent script or document is reviewed, caregiver understanding of the information conveyed will be 
assessed using the teach-back method. The caregiver will be offered one week to consider enrollment and to discuss 
study participation/informed consent with other individuals that need to be involved in the decision. When 
appropriate based on family structure, verbal informed consent will be sought from multiple caregivers, but informed 
consent from one biological caregiver or legal caregiver will be considered adequate for study enrollment, as this 
study involves no more than minimal risk. Children in the study will be 0-24 months of age, and therefore they are 
not capable of providing assent.  
 
Informed consent from healthcare workers and stakeholders 
 
Verbal informed consent will be obtained from all stakeholders and frontline health workers participating in focus 
groups or interviews. This will include reading a consent script which explains the purpose of the study and 
specifically mentions that employment/employment review by their employer/institution or any other of the study 
partners is not conditional on participation in the study, and that there will be no repercussions for declining to 
participate.  This consent discussion/script will occur in Spanish (in Guatemala all stakeholders speak Spanish 
natively), or in Marathi or English (in India, based on stakeholder preference)  
 
 
c. Treatment Assignment and Randomization 
 
See above, Subject Enrollment (a) for randomization procedures into intervention and control clusters. Subjects 
from intervention clusters will receive the GMCD intervention (1-2), delivered in monthly visits to the home by 
frontline health workers. Subjects in control clusters will continue to receive usual care from their frontline health 
workers. After 12 months, control clusters will cross into the intervention, and all subjects in all clusters will receive 
the GMCD intervention for an additional 12 months. Each GMCD visit includes assessment of risk factors, open-
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ended exploration of caregiver concerns about development, assessment of functioning in seven developmental 
domains, and using mutual problem-solving strategies to develop a nurturing care plan with the caregiver. 
 
STUDY PROCEDURES 
 
a. Study visits and measurements 

 
A study schema is given in Figure 1. The study will involve 3 study visits, each of approximately 2 hours in length. 
2 of these visits will be conducted in the effectiveness phase of the study (0 and 12 enrollment months), and a third 
visit will be conducted in the extended implementation phase (24 enrollment months).  
 

 
 
Figure 1: Study Schema/Flow Diagram 
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b. Drugs 
 
Not applicable 
 
c. Devices 

 
The study will include collection of a capillary blood specimen for hemoglobin analysis using a point of care device. 
The device used will be the Hemocue Hb 201 device (https://www.hemocue.us/en-
us/solutions/hematology/hemocue-hb-201plus-system) which will be acquired and owned by each of the 
participating field sites in Guatemala and India.  
 

d. Study Procedures 
 
The study intervention is application of the GMCD by frontline health workers. The GMCD is a noninvasive, minimal 
risk behavioral tool used to assess child development and provide counseling to caregivers.  
 
In terms of study data collection procedures, the following data will be collected: 
 

From Caregivers or Participating Children:  

- sociodemographic interview data (e.g., age, sex, education, employment, race/ethnicity, wealth 
data); 

- assessment of the home care environment with the HOME survey (4);  
- developmental data using the Bayley Scales of Infant Development, Version 3 (3) 
- child anthropometric data (height, weight) and capillary hemoglobin data (point-of-care)  
- data on time spent participating in the intervention (for cost analysis) 

 
 From Stakeholders, Intervention Leadership and Healthcare Workers:  

- focus groups and in-depth interviews, which will be recorded and transcribed for further analysis.  
- Data on costs to health systems of implementing the intervention (for cost analysis) 
- Data on costs/time to healthcare workers for participating in the intervention (for cost analysis) 

 
e. Summary of Data to Be Collected 

 
The following Table summarizes all data elements to be collected and when they will be collected. 
 

Variable Method 
Baseline (0 

months) 

Intermediate 

(Monthly) 

End of 

Effectiveness 

Phase (12 

months) 

End of 

Extended 

Implementatio

n (24 months) 

Study Personnel Comments 

Socio demographic 

data 

Basic health 

history and 

demographics 

survey 

X    Study nurse 
See appended study 

instrument 

Development 

(primary outcome) 

Bayley Scales 

of Infant 

Development, 

Version 3 (3) 

X  X X 

Study 

psychologist or 

pediatrician 

Commercial instrument 

Development 

(intervention) 

Global 

development 

score tool 

(GMCD) (1-

2) 

 X   Frontline workers 

The study intervention, 

will be delivered in 

monthly home visits, see 

appended study 

instrument 

Home environment 

Home 

Observation 

for 

Measurement 

of the 

Environment 

(4) 

X  X X Study nurse  Commercial instrument 
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Anthropometrics 
Weight (kg), 

length (cm),  
X  X X Study nurse 

WHO growth standards 

will be used to convert to 

z-scores 

Diet quality 

Minimum 

dietary 

diversity, 

minimum 

meal 

frequency and 

minimum 

acceptable 

diet 

X  X X Study nurse 

WHO Infant and Young 

Child Feeding indicators 

(6), see appended study 

instrument 

Hemoglobin 
Hemocue Hb 

201+  
X  X X Study nurse 

Using manufacturer’s 

protocol 

Focus 

groups/interviews 

with stakeholders 

Focus groups 

and interview 

guides to be 

developed in 

year 1 of the 

project 

X  X X 
Qualitative 

research staff 

Instruments under 

development during first 

1 year of project 

Cost to 

caregivers/families 
Survey  X   Frontline workers 

Instruments under 

development during first 

1 year of project 

Cost to frontline 

workers 
Survey  X   

Research 

coordinator 

Instruments under 

development during first 

1 year of project 

Costs to health 

system 
Survey  X   

Research 

coordinator 

Instruments under 

development during first 

1 year of project 

 
 
The following Table summarizes all data collection forms by language of interest and their state of development or 
planned use. In general, English tools will be used by study staff in India and Spanish tools by study staff in 
Guatemala. Intervention tools (for use by frontline workers) will be available in Marathi (India) or Spanish 
(Guatemala) 
 

Variable English Marathi Spanish Intended User Comments 

Socio demographic 

data 
Available 

Under 

development 

by India team 

Available Research staff 

This data collection form is available 

in English and Spanish for use by 

study staff. Study staff will be native 

speakers of Spanish/Maya 

(Guatemala) and English/Marathi 

(India) and will provide 

contemporaneous translation of 

question items to Maya/Marathi per 

subject preference  

Bayley Scales of 

Infant 

Development, 

Version 3 

Commercially 

Available 

(Pearson) 

N/A 

Commercially 

Available 

(Pearson) 

Research staff 

This tool is commercially available in 

English and Spanish. Study staff will 

be native speakers of Spanish/Maya 

(Guatemala) and English/Marathi 

(India) or utilize interpreters. As we 

have done in previous studies, the 

Bayley Scales instruments will be in 

English and Spanish (commercial 

versions) with contemporaneous 

translation of question items to 

Maya/Marathi per subject preference 

Global development 

score tool (GMCD) 
 Available Available Available 

Frontline health 

workers 

This tool was developed in English 

and has been adapted to Spanish and 

Marathi by the study team for use by 

frontline workers. Given the fact that 

frontline workers in Guatemala are 

not literate in Maya (despite being 

native speakers), in that site 

contemporaneous translation after 

extensive roleplaying/practice from 

Spanish to Maya by frontline workers 

will be used.    
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Home Observation 

for Measurement of 

the Environment 

Commercially 

Available 

Under 

development 

by India team 

Available Research staff 

This tool is commercially available in 

English and has been adapted to 

Spanish by the research team. Study 

staff will be native speakers of 

Spanish/Maya (Guatemala) and 

English/Marathi (India) and will 

provide contemporaneous translation 

of question items to Maya/Marathi per 

subject preference 

WHO Infant and 

Young Child 

Feeding Indicators 

Recall Tool 

Available 

Under 

development 

by India team 

Available Research staff 

This tool is commercially available in 

English and has been adapted to 

Spanish by the research team. Study 

staff will be native speakers of 

Spanish/Maya (Guatemala) and 

English/Marathi (India) and will 

provide contemporaneous translation 

of question items to Maya/Marathi per 

subject preference 

Focus 

groups/interviews 

guides for use with 

stakeholders 

To be developed 
To be 

developed 

To be 

developed 
Research staff 

Study staff will be native speakers of 

Spanish/Maya (Guatemala) and 

English/Marathi (India) and will 

conduct interviews in the participants’ 

preferred language 

Cost data collection 

surveys forms 
To be developed 

To be 

developed 

To be 

developed 
Research staff 

Study staff will be native speakers of 

Spanish/Maya (Guatemala) and 

English/Marathi (India) and will 

conduct surveys in the participants’ 

preferred language 

 
BIOSTATISTICAL ANALYSIS 

 

a. Specific Data Variables 
 
 
Variables in this study are outlined in summary form (data collection instruments) in the preceding Table. In addition, 
all instruments are included as file attachments to the IRB protocol, with the exception of the Bayley Scales of Infant 
Development and the Home Observation for Measurement of the Environment. These are commercial instruments 
which will be purchased and used as-is from the respective vendors (Pearson, Arizona State University). Several 
instruments (qualitative instruments, cost instruments) are under development (during first funded year of project). 
In addition, adaptation of English language instruments to local languages is ongoing and under review by local IRBs 
in each country. Once these are finalized, versions will be provided to the Partners IRB.  
 
b. Study Endpoints 

 
Our primary outcome measure is the Bayley Scales of Infant Development, 3rd Edition (BSID3) (3).  Since the tool 
includes several developmental subscales and composite scores (language, cognitive, motor), an important question 
is which should be the primary outcome. Based on our preliminary work with populations in both study site, we 
expect to observe strongest improvements in the language domains. Therefore, we will use the language composite 
score of the BSID3 as our primary developmental outcome. Our secondary outcome is improvement in nurturing 
care. To assess this, we will measure changes in the Home Observation for Measurement of the Environment Scale 
(HOME). (4) 
 
c. Statistical Methods 

 
Our main analysis will assess the mean differences between control vs. intervention arms in the primary endpoint at 
12 months using t-tests or Wilcoxon-Mann-Whitney tests (as appropriate) and regression modeling BSID scaled 
scores using a mixed-effects model as follows: 
  

𝑌𝑖j = 𝛽0 + 𝛿X𝑖j + 𝑢𝑖 + 𝑒𝑖j 
 

where Yij is the BSID3 composite scaled score of participant j in cluster i;, 𝛿= treatment effect of interest (difference 

between group mean BSID3 composite scores); X= cluster assignment, and 𝑢 and 𝑒 are random intercepts at cluster 
and participant levels, respectively. We will conduct sensitivity analyses controlling for any remaining baseline 
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imbalances at participant or cluster level, and will conduct the same analysis for 12 to 24 months in each site to assess 
overall effect including maintenance phase. We will also, as an exploratory analysis, report all of these estimates 
separately for male and female children. 
 

d. Power Analysis 

 
The sample size has been calculated to test the hypothesis of no difference in mean change in BSID3 score between 
study arms using means, variances and correlation data from literature using BSID3 scores in parenting intervention 
studies in similar geographic and age-distributed populations.  Based on these studies, we assume hypothesized 
differences between study arms of 0.3 SD on the BSID3 composite scores with an intracluster correlation coefficient 
of up to 0.2.  With the anticipated 156 children in 13 clusters in each study arm per site (312 in 26 clusters each in 
India and Guatemala), we will have 80% power to detect a difference of 0.3 SD and 90% power to detect a difference 
of 0.46 SD between intervention and control arms in BSID standardized scores at an alpha of 0.05. This includes 
allowance for 25% attrition and refusal with no loss of power. The sample size is also powered sufficiently to allow 
independent analysis of a difference of 0.4 SD with 80% power or 0.53 SD with 90% power in the India and 
Guatemala sites separately. With this sample size, we can also detect between-group differences of 3 points overall 
and 5 points by site with 80% power for our secondary outcome, the HOME score. Based on studies of parenting 
interventions in similar settings, a 3-5-point difference in HOME scores is a reasonable expectation.  
 
e. Cost Analysis 
 
Cost data sources and instrument are briefly described in the preceding Tables. We will measure the costs of the 
interventions which include costs incurred at the health facilities (system-level costs), costs incurred by frontline 
community health workers and individual households for participating the interventions using instruments under 
development but following the framework previously published by members of our group (7). System-level cost data 
will be collected by study coordinators at the monthly basis. Follow-up calls/visits will be needed to clarify 
ambiguous or missing data as necessary. CHW-level cost data will be collected in each training session by research 
and clinical staff conducting training and evaluation sessions. Household-level cost data will be documented by the 
community health workers in each visit paid to the household.  
 
Incremental costs of the interventions compared to control will be generated using multilevel regression analysis with 
generalized linear models (for skewed cost data and clustering effects), with costs per beneficiary as the outcome 
variable, and a dichotomous variable indicating GMCD intervention or control as an exposure variable. Other 
covariates will include time and interaction terms for treatment and time. To provide mean and 95% confidence 
intervals for incremental costs, we will use non-parametric methods based on bootstrapped estimates of mean costs. 
A discount rate of 3% will be applied to costs and adjusted between 0%-6% for sensitivity tests. The same strategy 
will be used to obtain incremental effectiveness (score gained for HOME, BSID, and Vineland respectively) and 
cost-effectiveness ratios ($ per unit increase in each score). To examine the robustness of findings, we will generate 
cost-effectiveness acceptability curves with different thresholds on willingness to pay (at the health system or societal 
level). 
 
 
RISKS AND DISCOMFORTS 

 

This project involves a minimal risk intervention to improve nurturing care for children at risk of delayed 
development. It is not anticipated that participation in the intervention will lead to any adverse outcomes. All 
individuals will continue to receive usual care from the participating cluster institution and frontline health worker 
in which they are recruited.  
 

a. Complications of Procedures 
 

Common Risks: During the capillary blood sample collection for hemoglobin assessment, there is some risk 
of temporary discomfort to the child.  
Uncommon Risks: During the capillary blood sample collection for hemoglobin assessment, there is a rare 
risk of infection. Proper infection prevention and control precautions will be implemented to reduce the risk 
of infection. Infants experiencing an infection will be immediately referred to the local health clinic or 
hospital for treatment. 
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b. Drug side effects: Not applicable 
 
c. Device complications: Not applicable 
 
d. Psychosocial risks:  

 
 Common Risks: For caregiver participants in the intervention, a primary risk is that of lost productivity or 
perceived interference with domestic routines and other responsibilities. This is because the intervention 
involves monthly home visits for 2 years, as well as 3 study visits. We estimate that the study visits will last 
120 minutes each. Each intervention home visit will also last an estimated 60 minutes. For stakeholders and 
healthcare workers participating in interviews, a risk is they may feel compelled to participate because of 
fear of repercussions for not participating from their employer.  
Uncommon Risks: These include psychological stress to caregivers, primarily from discussing with health 
workers matters related to any potential or observed developmental delays in their children. Finally, there is 
the rare risk of accidental disclosure of personal identifiable or confidential data. 
 

e. Radiation risks: Not applicable 
 
POTENTIAL BENEFITS 

 
a. Potential Benefits to Participants 

 

Stakeholder participants will benefit mostly indirectly from this project by helping to improve implementation 
knowledge around early child development interventions. However, they may also benefit directly from a greater 
sense of empowerment and job satisfaction. 
 
Frontline workers delivering the intervention may benefit directly through a greater sense of empowerment and job 
satisfaction. They will also receive advanced training in the assessment and promotion of early child development 
hypertension, directly advancing their professional development.  
 
Children and caregivers in the clinical trial in both control and intervention arms will benefit from access to a panel 
of developmental tests which they otherwise may not have access to. Results of these tests will be made available to 
each subject in a format that they can share with their primary care providers, directly contributing to their usual 
medical care. In addition, subjects with concerning incidental or abnormal findings will receive assistance from the 
study team in referrals to care. Subjects and caregivers in the intervention arm (and in the control/delayed-
intervention arm after 12 months) will in addition receive intensive individualized support to promote early child 
development.  
 

b. Potential Benefits to Society 

 

The information gained through this project will contribute measures of the clinical effectiveness and important 
insights into the implementation of early child development interventions by frontline workers in rural Guatemala 
and India. This well controlled trial will foster broader dissemination of the international Guide for Monitoring Child 
Development and individualized approaches to fostering nurturing care in Guatemala, India and globally.  
 

MONITORING AND QUALITY ASSURANCE 

 
a. Monitoring of Source Data 

 
As an unblinded trial of minimal risk, the PI will be the individual primarily charged with reviewing study progress 
and safety. The PI will review these data monthly together with the primary site Co-investigators and will provide 
reports to the reviewing IRBs every 12 months, which will include the report of any complaints or minor protocol 
deviations. Reports will provide additional information of reasons for trial dropout, adherences to eligibility criteria, 
reassessment of level of risk occasioned by participation in trial, and justification for study continuation versus early 
termination.  
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Furthermore, review of the rate of subject accrual and compliance with inclusion/exclusion criteria will occur 

monthly during the recruitment phase, to ensure sufficient enrolment and that they meet eligibility criteria as outlined 
in the Targeted/Planned Enrolment Table from this proposal. The PI will be responsible for conducting this review, 
with assistance from the Primary Study Coordinator and primary Site Coinvestigators in each site.  
 

The PI will be assisted in review and reporting activities by the Primary Study Coordinators and primary site Co-
Investigators. A summary of review/reporting activities is outlined here:  
 

 
b. Safety Monitoring 

 

The trial is of not more than minimal risk and, therefore, no adverse events related to trial participation are anticipated. 
However, any complaints or perceived adverse events from participating communities or caregivers will be tracked 
by the investigator team and reported to IRB and granting authorities using the above schedule. The study will not 
employ stopping rules or a Data Safety Monitoring Board.  
 
Research staff in each participating recruitment site as well as frontline workers in both intervention and control 
clusters will be instructed to report in person or by telephone all complaints, protocol deviations, or unanticipated 
problems to the Primary Study Coordinator for each site on the same day that they are discovered. The Primary Study 
Coordinator will be charged with gathering necessary information from this initial report and contacting the Primary 
Site Co-Investigators and Principal Investigator.  
 
Linkages to Care.  The intervention described in this study is of not more than minimal risk. However, it is important 
to ensure that subjects remained linked to medical care throughout the study and that appropriate referral plans are 
in place for any abnormal or incidental findings that occur within the study. The recruitment mechanism for the study 
ensures that such a plan is feasible. All subjects will be recruited from health centers or health services institutions 
affiliated with Maya Health Alliance (Guatemala) or the Mahatma Gandhi Institute of Medical Sciences (India). 
Recruited subjects will already be engaged in usual care services from frontline health workers at each site at the 
time of recruitment. They will be encouraged to continue receiving this care throughout the study.  
 
In addition, coordination will occur between the study team and the participating referring centers and institutions in 
several other ways. First all relevant study clinical data performed (e.g., anthropometric data) will be provided in 
written form both (1) to the caregiver directly as (2) to the referring health center/treating provider, if the participant 
agrees to share this data, so that this data can contribute to their ongoing care.  

Data type Frequency of review Reviewer 

Subject accrual, compliance with consent and 
enrolment protocols 

Monthly PI 

Every 12 months IRBs 

Status of all enrolled subjects 

Monthly PI 

Every 12 months IRBs 

Data entry and quality control checks on 10% 
of study visits and other study data/subject 
charts Weekly Primary Study Coordinator 

Adherence data: study visits and intervention 

Monthly PI 

Every 12 months IRBs 

Complaints or Other Feedback from Study 
Participants and Communities; Minor Protocol 
Deviations 

Per Occurrence PI 

Every 12 months PI 

Major Protocol Deviations Per Occurrence PI, IRBs, NIH 

Unanticipated Problems Per Occurrence PI, IRBs, NIH 
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Research staff and frontline workers in this study can be expected to occasionally encounter research participants 
with new important clinical symptoms or findings, such as malnutrition or significant developmental abnormalities 
require center-based care. In order to address this possibility, we will meet with clinical leadership from the 
participating centers and institutions prior to beginning the study in each site. At this meeting, we will develop a 
consensus protocol of criteria by which the intervention staff will coordinate referral to appropriate center-based care. 
Once a criterion for referral is triggered, study staff will arrange an urgent clinical evaluation as defined in the 
consensus protocol, and will personally accompany the subject/caregiver to this evaluation to ensure completion.  We 
will document all details of these urgent / emergent referrals and their outcomes. To ensure that these referral 
processes and linkages to care continue to be safe and expeditious, the primary study coordinators will meet with 
representatives of the participating institutions every 3 months to review referrals and referral outcomes and to discuss 
any needed changes to the referral plan.  

 
c. Outcomes Monitoring 

 

As a minimal risk behavioral intervention, we do not anticipate any serious harms, and we do not plan any stopping 
rule or any interim analysis of study outcomes.  
 
d. Adverse Event Reporting Guidelines 

 
As a not more than minimal risk study of a behavioral intervention, no AEs are anticipated and no planned reporting 
schema other than usual logging and reporting of complaints, unanticipated problems, minor and major protocol 
deviations (outlined above) are planned.  
 
REFERENCES 

 
1. Ertem IO, Krishnamurthy V, Mulaudzi MC, Sguassero Y, Bilik B, Srinivasan R. Validity of the international 
Guide for Monitoring Child Development shows good sensitivity and specificity in four countries. Acta Paediatrica. 
2019;108(6):1074-86. 
2. Ertem IO, Krishnamurthy V, Mulaudzi MC, Sguassero Y, Balta H, Gulumser O, et al. Similarities and differences 
in child development from birth to age 3 years by sex and across four countries: a cross-sectional, observational 
study. Lancet Glob Health. 2018;6(3):e279-e91. 
3. Bayley N. Bayley Scales of Infant and Toddler Development, 3rd Edition. San Antonio, TX: Psychological Corp; 
2006. 
4. Caldwell BM, Bradley RH. Home Observation for Measurement of the Environment: Administration manual. 
Tempe, AZ: Arizona State University; 2003. 
5. Glasgow RE, Vogt TM, Boles SM. Evaluating the public health impact of health promotion interventions: the RE-
AIM framework. Am J Public Health. 1999;89(9):1322-7. 
6. World Health Organization Infant and Young Child Feeding Indicators. https://www.who.int/childgrowth/en/ 
7. Lu C, Tsai S, Ruhumuriza J, Umugiraneza G, Kandamutsa S, Salvatore PP, et al. Tracking rural health facility 
financial data in resource-limited settings: a case study from Rwanda. PLoS Med. 2014;11(12): e1001763. 
 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Paediatrics Open

 doi: 10.1136/bmjpo-2021-001254:e001254. 5 2021;BMJ Paediatrics Open, et al. Raut A


