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Abstract  

 

 

Prototype Development for an Advanced Patient Registry to Support Collaborative Care for 

Common Perinatal Mental Disorders In Low and Middle-Income Countries  

 

Chorkin Chau 

 

Chair of the Supervisory Committee: 

Ian M. Bennett 

Department of Global Health 

A large portion of maternal deaths are attributed to suicide, of which are related to the high rates 

of women affected by common perinatal mental disorders (anxiety and depression) globally. 

Within low and middle income countries, there are limited resources to provide adequate care for 

perinatal mental health, but the collaborative care model has been seen to address this problem 

by integrating the expertise of psychiatric consultants within primary care settings. Though it yet 

to be widely implemented in low-middle income countries, this study sought to understand how 

to adapt an advance patient registry-an essential component to the collaborative care model 

within two diverse settings: Ibadan, Nigeria and Can Tho, Vietnam. The study used a user-center 

design framework, Discover, Design, Build, and Test (DDBT) to draw insight from potential 

end-users of the registry to understand key functionalities, identify obstacles and facilitators of 

the registry use. Data was collected through interviews, focus group discussions and surveys 

from both contexts and responses were thematically coded in a qualitative analysis software. The 

results showed the value of the DDBT  model in the design of the registry tool and identified the 

need patient centered care that incorporates routine assessments among different staff members 

within the clinic. Additionally, factors such as obstetric data, the inclusion of suicide risk 

assessment and the implementation of a risk management plan were also found to be important 

to include for common perinatal mental disorder care.  
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Introduction  

Perinatal mental illnesses are defined as psychiatric disorders that are prevalent during 

pregnancy and one year after delivery, these include any disorders that may have existed prior to 

pregnancy and have continued into this period.1 The types of perinatal disorders include perinatal 

depression, postpartum anxiety disorders, postpartum psychosis (bipolar disorder), and 

postpartum blues (physical discomforts and symptoms that typically occur around the first week 

after delivery) which can evolve into postpartum depression. Depression2 and anxiety3 in 

pregnancy and the year postpartum are the most common disorders of this period and are defined 

more broadly as common perinatal mental disorders (CPMD).  These mental disorders, 

especially when left untreated, have long-term negative impacts on the mother’s wellbeing and 

contribute to an increased risk of suicide, a leading cause of maternal mortality.4 The timing of 

the occurrence of symptomms and their severity of depression or anxiety vary highly,1  but 

CPMD are prevalent- affecting nearly 20% among women who recently gave birth in low and 

middle-income countries (LMICs).5 Despite its high burden in LMICs, the amount of mental 

health funding is often limited, with most ministries devoting less than 1% of their health budget 

towards mental health care.6  

Oats et. al found that 28% of maternal deaths were due to suicide and recommended 

routine and systematic and routine assessments of psychiatric history within all settings where 

maternal services are provided in order to address to address the major gap in care for CPMDs. 5 

Evidence-based models of primary care-based mental health service delivery, where most mental 

health care is provided in high-income countries, exist but are not widely implemented in 

LMICs. 6  The collaborative care model (CoCM; Figure 1) is effective in the management and 

treatment7,8,9 of people  with common perinatal mental disorders, and has also been tested in low-

resourced settings including in LMICs.10 The CoCM involves integrating communication and 

support systems from prenatal provider staff (including midwives, obstetricians, primary care 

physicians, and nurses) and psychiatric consultants. An essential component of CoCM is a 

patient registry, in which patients are monitored and managed in a central system that can be 

accessed by these key providers within the team through weekly systematic case reviews. It 

allows proactive treatment adjustments with the input of mental health specialists. The 

specialists, often a psychiatric consultant, are able to review a large number of cases within a 

limited amount of time. The model has been shown to be particularly helpful in settings in which 

there are few psychiatrists available for effective management and care for patients with chronic 

conditions such as depression and other mental disorders.11 This technology aligns with the need 

for health informatic systems at multiple levels of care, as outlined in the World Health 

Organization’s report on standards for country health information. 12 

Vietnam and Nigeria are two LMICs with distinct health care and cultural contexts that 

impact the care of CPMD. Vietnam has an alarmingly high prevalence of depressive symptoms 

among women; in Ho Chi Minh city a study of over 500 women found that 33% had elevated 

depression symptom scores and 19% acknowledged suicidal ideation.13 Within the country, only 

two percent of primary healthcare doctors receive training devoted to mental health care, and the 

majority (51-80%) of physicians made at least one referral per month to a mental health 

professional.14 Similarly, in Nigeria, there are only about 200 psychiatrists for its population of 

170 million, most of whom work in urban areas.15 This is common in other LMICs, where the 

vast majority of those that are not in the larger cities have little to no access to a mental health 

https://www.zotero.org/google-docs/?3cLCsQ
https://www.zotero.org/google-docs/?itw2BO
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specialist. There is clearly a need for more mental health support as the prevalence of mental 

disorders continues to increase, but there are few providers that can serve their needs, among 

several other barriers such as insufficient funding within health budgets. 16 

 

 
Figure 1. The collaborative care model depicting the roles and 

contact frequencies between the medical provider, behavioral health (BH) care 
manager, psychiatric consultant and registry in the care of the patient.  

 

Figure 1 illustrates key elements of  the 

collaborative care model (CoCM) for the 

management of common mental disorders.18 The 

essential members within the CoCM include the 

medical provider, behavioral health (BH) care 

manager, psychiatric consultant, and patient. The 

patient registry is a central and essential component 

of CoCM for each team member to remain informed 

and engaged in the continual care and management of 

the patient. It is primarily used by the BH care 

manager and the psychiatric consultant and is used to 

facilitate the revision and communication about 

different patients who are part of the program, to 

ensure they are receiving adequate attention and care. Registries and other similar forms of 

health information technology (HIT) have been critical in chronic care19 and population-based 

care.20 CoCM has yet to be well integrated into other LMIC settings, due to challenges such as 

limited health workforce and financing. However, the incorporation of tools such as a registry 

and collaboration among staff working at different levels of care offer opportunities for the 

general population to have access to a higher quality of care and also strengthen the overall 

health system of that setting.21  

A spreadsheet-based prototype referred to as the Patient Tracking Spreadsheet, of an 

existing and well-tested registry in the U.S. (Caseload management tracking system or CMTS) 

developed by the AIMS center22 is being used by clinicians in Ibadan, Nigeria. The prototype 

will be tested in Vietnam as part of an ongoing NIH funded implementation study 

(R21MH122345; PI Bennett), an effort to implement and adapt this tool and CoCM in diverse 

contexts. The study, “Happy Mom, Happy Home” (HMHH) or “Mẹ Vui Vẻ, Nhà Hạnh Phúc,”  

will adapt the CoCM for perinatal depression care in Can Tho, Vietnam in partnership with Can 

Tho University of Medicine and Pharmacy (CTUMP).23 Can Tho is one of the largest cities on 

the Mekong Delta with approximately 2 million people and has been considered a “federally 

designated city” responsible for the public health of the surrounding regions (i.e., 20 million 

people). This thesis project is nested within HMHH and utilizes a mixed-method user-centered 

design (UCD)24 approach to understand users, incorporate their feedback and insights from the 

teams in Nigeria and Vietnam will inform the building and testing of a registry tool that is being 

developed on a larger platform that will be piloted in both settings in a future study. Studying 

these contexts allows for an understanding of how both the CoCM and use of a registry could be 

adapted in settings that differ in health care models, workforce capacity, and technology to drive 

considerations and insights for implementation in other LMIC contexts. 

https://www.zotero.org/google-docs/?XVUFWF
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Objectives 

This qualitative study sought to understand how to adapt a patient registry to provide care 

for CPMD in diverse LMIC settings. We recruited end-users in Ibadan, Nigeria and in Can Tho, 

Vietnam to identify obstacles (e.g. limited internet connection, staffing, and loss of follow up of 

patients) and facilitators to provide care using the Patient Tracking Spreadsheet. Data was 

collected through interviews, focus group discussions and surveys from both contexts to analyze 

how the CoCM and the registry component could be adapted in various settings in order to 

optimize its usability and acceptability of the next design and implementation of an upcoming 

prototype developed on the District Health Information Software 2 (DHIS2)25-27 platform in an 

upcoming study. See Appendix 1 for a description of the selection of this technology platform. 

The insight from these two different contexts with diverse health systems allows for a greater 

understanding of different elements to be incorporated in the next iteration of the patient registry 

such that it can cater to the diverse needs and contexts globally. The study sought to identify the 

essential technical and design elements of a patient registry tool that can be used for CPMD 

management and treatment in LMICs.  

Methods 

Methodologies from the traditions of user-centered design (UCD),28 human-centered 

design(HSD),29,30 and participatory design (PD)31 were used to evaluate the implementation and 

evaluation of the registry prototype (V1.0) and its usability within the CoCM in the Ibadan and 

Can Tho clinics. This informed the future designs of a health information technology tool that 

can be used in LMICs and other low resource settings broadly. Since UCD, HSD, and PD 

traditions are related and complementary approaches UCD will be the term used from this point 

on to encompass their varying elements. UCD contributes to higher usability through involving 

end-users not just intermittently as user testers but throughout the development process such that 

“technology support tasks are easy to operate, and are of value to the users” by incorporating 

their stated and observed needs, concerns, and suggestions.32 The frameworks and design 

approaches are added into the modified conceptual model, (Figure 2) and support the needs of 

diverse communities, the innovation of new tools, and the implementation of existing evidence-

based methods to manage patients with chronic conditions such as depression. This approach 

engages end-users in the process of developing the tool itself, to ensure their thoughts, ideas, and 

opinions are considered and incorporated into the product.  

The Discover, Design, Build, and Test (DDBT) framework33 incorporates the UCD 

methodology and serves as a design model to guide the development of technology solutions that 

have been defined by the community in which it is to be implemented. The DDBT framework is 

designed to help “develop scalable and efficient implementation strategies (eg, training tools), 

modify existing EBPIs [evidence-based psychosocial interventions] to enhance usability, and 

create usable and non-burdensome decision support tools for quality delivery of EBPIs.”18 This 

framework has been modified to include the elements of PD with end-users involved throughout 

the development and the refining process of a technology tool in order to increase the likelihood 

of creating a sustainable system in caring for patients.34 In the HMHH project, the incorporation 

of a participatory design team is composed of potential “users” of the registry, who are part of 

the process at every step through the different project phases and development of the registry 

tool. See Appendix 2 for the project timeline.  
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Figure 2. The model above is a modified version of the original DDBT framework to develop the registry tool and includes the component of the 

participatory design team who are involved throughout all the phases of development.  

 

Discover 

In both settings, the “Discover” phase was undertaken by gathering information about the 

context, including staff roles and work settings. Information about the first version of the Patient 

Tracking Spreadsheet, a registry prototype (V1.0), and its usability was collected in the Ibadan 

context, where it has been used in clinical settings during the past two years. Data were collected 

through written structured questions that were answered by the primary users of the spreadsheet 

(the psychiatric consultant and the depression care manager) and virtual meetings were held to 

discuss their responses and ask relevant follow-up questions. In addition to the meetings and 

responses to the structured questionnaires, the system usability scale (SUS)35 was used through 

an online survey to assess the usability of the spreadsheet to review the caseload of patients 

through in-person weekly meetings between the depression care manager (DCM) and 

psychiatrist consultant. The SUS scores obtained were assessed based on the standard scale of 

usability. 

Since the prototype has yet to be implemented in the Can Tho clinics in Fall 2020, the 

“Discover” phase is still underway in Vietnam. In preparation for the prototype testing, 

information about the Vietnamese context and potential users were gathered through focus 

groups (FG) and individual discussions with members designated as the participatory design 

team. There were two semi-structured focus group discussions and two semi-structured 

interviews conducted by the researchers at CTUMP in a commune health center (CHC) in Can 

Tho. In these FGs, 6-7 health workers and 4 lay health workers (also called collaborators) were 

involved through selective sampling based on their roles at the health center and in the 

community. The first FG covered topics about each person’s role, what is currently done to 

manage depression, and the CoCM. In the second FG, the topics of depression and the CoCM 

were further elaborated and possible challenges of screening patients in the community were also 



 5 

identified. All participants were assigned a number and were described by their current position 

to ensure the confidentiality of their identities. The interviews also included semi-structured 

questions and were conducted by the research staff at the university. The interviewees were the 

chief physician of the CHC and a collaborator. The FG discussions and interviews were recorded 

on a tape recorder, transcribed in Vietnamese, and translated into English by the CTUMP 

research team.  

 

Design 

In taking into consideration the data gathered in the previous “Discover” phase in Ibadan, 

the Design phase incorporated the feedback about the prototype (V1.0) into future iterations of 

the patient registry (both which are based on the spreadsheet software and on the DHIS2 

platform) that will be implemented in Vietnam and other LMICs. Other insights about the 

usability of the spreadsheet are directly informing the modifications and adjustments that are 

being made to the second version of the prototype (V2.0) that will be tested in Can Tho during 

the upcoming pilot in the next phase of the study.  

 

Data management 

All transcriptions and responses from participants were stored in a shared cloud folder, 

which could be accessed by other team members on the project. They were uploaded and 

analyzed in the Dedoose, a qualitative analysis software. On Dedoose, codes were created, and 

memos were written to analyze the data and take note of follow-up questions and important 

ideas. The memos were then compiled into a summary document in another shared cloud folder. 

This document contained memos written in Dedoose and contained summaries drafted based on 

major themes and the analysis done up to that point. The summaries drew insights for the 

discussion in the final thesis.  

 

 
Figure 3. Flow chart of data management 

Through inductive coding, several themes from the two contexts were identified. In 

Nigeria, the usability and challenges of using the patient tracking spreadsheet were assessed to 

understand the context and identify essential functionalities of the registry used during their trial. 

The themes of workflow and use of technology within each context gave insight about the 

potential users and considerations for the development of the next iteration of  

the registry prototype (V2.0).  

Results  

Data was collected from surveys, interviews and focus groups and transcripts and memos 

based on such data were created in Dedoose. Information about the use of the prototype and 

CoCM model in Nigeria were from the discussions and surveys with the DCM and the 

psychiatric consultant. In Vietnam, data were derived from two focus group discussions with 

several members of the participatory design team and interviews with the CHC director and a 
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health collaborator. Summaries based on the memos created from data in the transcripts were 

then written and used in the analysis.  

Discover 

 

Workflow and use of the Patient Tracking Spreadsheet in Ibadan, Nigeria 

 Patient Tracking Spreadsheet prototype (V1.0) was used at 4 clinics in Ibadan during the 

past two years. In total, there were approximately 120 patients on the registry, with about 90 

patients who have completed treatment for their perinatal depression. This number excluded 

those who dropped out of the study or did not give consent to participate in the study. Patients 

were screened using the Edinburgh Postnatal Depression Scale (EPDS),36 and if they scored 

above 10 and experienced impairment in functioning related to symptoms for at least two weeks.  

They were then added into the registry by the DCM. Cases with a score of 12 or above were 

automatically flagged and marked in red.  

The DCM primarily worked with the nurses and midwives, to manage the patient’s care 

throughout the program by linking patients to their provider at the clinic, reminding them of 

appointments, sitting in on their sessions, taking notes, keeping a record of their status in the 

depression intervention and EPDS scores, and inputting the data onto the registry. She then 

traveled to the psychiatric consultant’s office on a weekly basis to review these notes and cases 

on the registry. Together, they discussed new patients, patients who visited the clinic for 

intervention appointments, any cases that need specific attention, and challenges encountered by 

the DCM in dealing with clinic staff.  

The psychiatrist provided consultations and recommendations for various treatment plans 

for each case reviewed. These insights suggested what course of action should be taken for the 

patient and were relayed by the DCM to the nurses, midwives, and doctors. In addition to these 

scheduled in-person meetings, the DCM will also call the psychiatrist at other times throughout 

the week for cases that require urgent review or if the DCM is unsure of how to proceed. In the 

event of a more “challenging case” such as when a patient has severe depression but was not 

responding to her prescribed antidepressants, the DCM encourages the doctor to directly call the 

psychiatrist. 
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Figure 4. The workflow of how the depression care manager (DCM), primary care providers (nurses, midwives, doctors), and the psychiatric 

consultant care for a patient who is entered into the patient registry. 

 

 System Usability Scale for Prototype in Nigeria 

An online survey was conducted using the system usability scale (SUS)37 questionnaire to 

assess the usability of the patient tracking spreadsheet by the primary users, the DCM, and the 

psychiatrist. The scores were calculated based on the method described in Brook’s SUS: A Quick 

and Dirty Usability Scale.38 The scores typically range from 0 to 100, with higher scores 

indicating higher usability.39 The general average SUS score is 68.   

The DCM’s final SUS score was 75.5 and the psychiatrist’s score was 75.  

 
Figure 5. Range of SUS score and their associated definitions of acceptability. 

 

This score indicates that the patient tracking spreadsheet (prototype V1.0) was found to 

be above average and “acceptable” in terms of its usability and acceptability. The individual 

scores from the DCM and the psychiatrist were similar for most questions though there was a 

slight difference in the last question “I needed to learn a lot of things before I could get going 

with [regularly use] the Patient Tracking Spreadsheet.” The DCM strongly agreed with this 

statement but the Psychiatrist disagreed, their contrast in responses to this question could be 

attributed to the DCM being the primary user for the spreadsheet and inputting data regularly 
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whereas the psychiatrist mainly reviewed the cases with the DCM. In addition to the SUS 

questionnaire, feedback regarding the spreadsheet usability was gathered through structured 

interview questions that were answered by the users and discussed in virtual meetings. Based on 

the insights from these meetings and the responses, both the DCM and psychiatrist were satisfied 

with the registry, as it helped with their workflow and as they felt it made their work organized 

to track patients and appointments. They also found the visuals to be helpful to easily identify 

patients who require urgent attention. 

In addition, the users found the ability to take notes as a useful functionality, as it allowed 

for easier tracking of how the patient is responding and their progress within the counseling 

sessions. The registry also helped the providers keep track of follow up appointments, to ensure 

patients are being monitored and assessed at appropriate times throughout their treatment within 

the program.  

 

Usability challenges 

There were a number of challenges raised by the team using the prototype, which may 

have impacted the overall usability of the tool. One of the challenges identified was the difficulty 

in creating follow-up appointment dates: 

 

“appointment dates are generated automatically by the registry when the patient is 

unable to keep that particular appointment, it is difficult to edit the registry to key in the 

new date, and subsequent dates are affected.”(Lines 39-40, Discussion re Excel Use in 

Nigeria, Psychiatric Consultant) 

 

The team also identified the lack of important variables about the patient’s obstetric information 

such as their estimated date of delivery (EDD) and date of birth (DOB): 

 

“We had difficulty with access to edit the registry to include other important variables for 

the project that the DCM needed to track such as date of birth to enable patient postnatal 

appointment (6 weeks after birth) be scheduled…”(Lines 45-47, Discussion re Excel Use 

in Nigeria, Psychiatric Consultant) 

 

Aside from the technical challenges of the prototype itself, there were some comments in regard 

to the accessibility of the tool, in which the users felt that it was inconvenient to have it only 

stored on the DCM’s laptop computer. This required the in-person case review meetings, which 

were not always kept if the psychiatrist is unavailable or traveling. The users suggested that it 

would be helpful to have remote access to the registry if it is available on a smaller device, such 

as a phone or tablet, and stored on a platform that could be accessed by users simultaneously. 

 

The workflow in Can Tho, Vietnam  

In the ongoing Discovery phase, the study focused on the workflow among teams at the 

commune levels which are composed of staff at the CHC and the collaborators who are 

responsible for 150-250 households each within their community (also referred to as hamlets). 

The figure below shows the anticipated CoCM within this system, in which the CHC is where 

the PCP and care manager work together to manage cases that will be visited by collaborators in 

their respective hamlets. The psychiatric consultant, who will not be part of the CHC team, will 

be primarily communicating with the care manager to review cases in the program. This figure 
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can also be representative of Nigeria’s context, with the exception that lay health workers 

(LHWs) are not part of their model. 

 

 
Figure 6. Overview of major healthcare 
infrastructures within the Vietnamese system.  

 

Within the CHCs there are several 

different services provided such as 

administration of vaccines, 

medications, and routine care 

provided by the PCPs: 

 

“In general, people here have 

organized vaccination, obstetric 

gynecological examination as a 

routine care...We only 

manage...immunization for 

pregnant women and their children 

after that.” (Lines 156-157, 160-

161 Field notes and transcriptions 1st FGD, CHC Director)  

 

Midwives spend the most amount of time interacting with pregnant women at the clinics 

performing these different tasks; 

 

“that is only one person to talk with them in the center,  other people do not have much 

time…” (Line 424 Field notes and transcriptions 1st FGD, CHC Director) 

 

The collaborators are an essential component of how care is delivered at the commune level, in 

that they are able to spend more time with the patients after they receive care at the center. They 

follow up with these patients regularly and are able to provide insight into the community as a 

whole 

“...Because the collaborator is a local, is also a key officer and has a good 

understanding of the local population and people...manages a population of fewer 

people. compared to the health station that manages an entire commune with many 

people...” (Lines 530-534 Field notes and transcriptions 1st FGD, Doctor’s Assistant)  

 

Though not part of the original CoCM, the role that the collaborators have is a central part of the 

public health system at the commune level in Vietnam. They act as liaisons between the 

providers and patients and can serve the population of people who may not regularly access 

services at the health center.  

 

When discussing the possible workflow and methods of screening and monitoring patients who 

would be part of the perinatal depression program, there were suggestions that initial screening 

for CPMDs would be conducted by the midwife (who would be considered as a potential care 

manager in CoCM) as part of their routine care. She would possibly serve as the care manager in 

this setting, and the collaborators would be following up with the patient in their communities.  
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“Contacting households will be for collaborators. So, we contact periodically, by week 

by month… Collaborators will report to [the midwife], then...report to [the head 

physician of the CHC].” (Lines 803-805, Field notes and transcriptions 1st FGD, 

Doctor’s Assistant)  

 
Figure 7. The potential workflow of 

patients being assessed at the commune 

health center and followed up by 
collaborators from their respective 

community.  

 

This workflow indicates 

that screening would be 

primarily done in the CHC 

as the patient is accessing 

their care, but the number 

of patients coming into the 

CHC may not be truly 

reflective of what the 

needs of the community 

are, therefore having 

screening done at the 

hamlet level by 

collaborators is an 

important consideration 

being made for this model.  

 
Figure 8.A modified version of the CoCM developed by AIMS Center at UW 

(see Figure 1) that includes the role of lay health workers (LHWs). 

 

Figure 8 describes the potential way in which the 

CoCM could be adapted in contexts with lay health 

workers (LHWs) like Can Tho. They would be in 

frequent contact with the patient and their care 

manager and could contribute to the registry by 

inputting data from their screening of patients within 

their communities. Their inputs would then be 

reviewed by the care manager and the psychiatric 

consultant.  

As a caveat regarding the current work in 

both Nigeria and Vietnam, the psychiatric consultant 

has been contracted from the partnered research 

university. The long-term goal dissemination will 

require the use of psychiatrists that are part of primary care services within the existing public 

health model within each context. An ongoing exploration of how to support the staff fiscally 

and through training is still being conducted in these settings.  

 

Use of technology in Nigeria and Vietnam 
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How technology is being used within these settings was an important aspect to explore 

within the Discover phase, as it determines ways in which the registry tool would be designed 

and implemented. In Nigeria, a smartphone video communication app (WhatsApp) was used by 

the primary users of the registry to maintain discussion and communication about the patients if 

the psychiatric consultant was traveling or unavailable for their typical in-person meetings. 

Phone calls were also made to patients by the DCM to remind them of their upcoming 

appointments, and in some cases, appointments with their providers were conducted over the 

phone. These phone discussions made it easier for both patients and providers and reduced 

missed appointments. 

The main challenges of using phones were the limitation in network connectivity and 

electricity to charge devices that affected the patient’s ability to be reached by their providers.  

This could be attributed to Nigeria’s current broadband penetration being only at a rate of 37.8% 

within the population. Moreover, these connections are primarily through mobile broadband 

connections, which account for approximately 99.8% of the broadband base.40  

These rates are much lower in comparison to Vietnam, where 70% of the population in 

2020 had access to the internet.41 However, these contexts are similar such that most users are 

using the internet with their mobile devices, only 5.63% of users in Vietnam were fixed 

broadband subscribers.42 The Vietnamese CHC staff and collaborators often communicated to 

each other via phone to discuss about patients in the communities. There is regular dialogue and 

communication throughout the weeks because collaborators typically only meet once a month at 

the center to discuss progress on their programs with their supervisors. When there are more 

urgent cases, the collaborators are asked to accompany the patient to the CHC outside of those 

scheduled meetings. 

The use of phones to communicate with patients themselves varied among the 

collaborators, as some already have been using this tool to contact patients; for example, 

participant #4, a nurse, described their process in which they identify a married woman in their 

community and take a record of her phone number and wedding date. They maintain contact 

with her by calling her two months after her wedding to check on her health and ask about her 

pregnancy status. If the woman is pregnant, the collaborator offers her advice to get an 

ultrasound screening and creates in-person follow up meetings. Through maintaining a written 

record of the different women they are managing and have anticipated time frames of when 

follow-up communications need to be made, this collaborator does not conduct as many house 

visits as compared to others.  

Other barriers to the use of phones within their work included the concerns regarding 

cost, Participant #4 indicated that the cost of paying for phone usage is deemed as expensive. 

Another challenge is the limited knowledge of using smartphones, Participant #13, a doctor’s 

assistant, mentioned these devices are more difficult for older collaborators who are only able to 

pick up calls, not to surf the web, etc. The director of the CHC further supported this perspective 

as he described most collaborators owned cell phones and cannot use applications or have 

internet access on their devices. However, he suggested they would be interested in receiving 

training and support on how to use smartphones and the apps. The rates of data packages being 

more affordable due to its wide availability also suggested that using internet-based apps to 

communicate would be more cost-effective than calling through a mobile carrier. Further 

exploration of this matter will be conducted to understand how to best incorporate these factors 

into the training and implementation of using smartphones and apps to communicate 

information. 
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Within this Discover phase, insight was gained about the teams, their level of 

collaboration, and the methods of communication amongst themselves and to their patients. The 

registry is a central piece to the CoCM, and serves to facilitate the coordination and 

communication between the team members within the model. The understanding the similarities 

and differences between these two settings contribute to the ideation of the adjustments that need 

to be made to the current registry prototype (V2.0) based on the spreadsheet as well as the design 

of its next iterations.   

 

Context Ibadan, Nigeria Can Tho, Vietnam 

Use of lay health 

workers in the study No Yes (called collaborators) 

Care manager 

Hired during the study 

period, not part of the 

clinic team 

The primary care provider will 

take this role 

Home visits No Yes, made by collaborators 

Referral system 

Psychiatric consultant 

available via phone to 

doctors and DCM 

Difficult patients are referred to 

an outside psychiatrist at 

regional hospitals 

Broadband penetration in 

the population 37.8% 70% 

Mobile broadband 

connection 99.8% 94.4% 

Fixed broadband 

connection 1.2% 5.6% 

Mobile phone usage 

between team members Yes Yes 

Mobile phone usage to 

contact patients Yes, frequently Yes, limited 

Use of internet-based 

apps for communication 

among team members Yes, Whatsapp No 

Psychiatric consultant 

Hired from the university 

during trial 

Hired from the university during 

trial 

Table 1. Overview of the differences in context between Nigeria and Vietnam relevant to the use of the registry and CoCM. 

 

Design 

The project continues into the Design phase, as the Discover phase insights from both 

contexts contribute to the modification of the existing spreadsheet-based prototype and the 

design of its future iteration, which will be developed on the DHIS2 platform. The noted 

differences in the context of Ibadan and Can Tho, such as the use of lay health workers, mobile 

phones to contact patients, and mobile applications for communication, allow for an 

understanding of the variability of future potential sites in which the registry could be used. The 

feedback from the different teams offered perspective on challenges, needs, and suggested 

functionalities of the registry to fit within their respective workflows.  

 

Obstetric data 
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Changes made to the prototype (V2.0) to be used in Can Tho addressed the concerns and 

difficulties raised by the users of the V1.0 prototype in Ibadan. This includes adding information 

regarding the patient’s delivery timeline such as their estimated and final dates of delivery, 

current week of pregnancy, and current month of postpartum. Another functionality added was 

the flagging of a patient’s status on the registry if the patient is 43 weeks in their current 

pregnancy to alert their providers to assess her for potential health risks.  

 

Suicide risk assessment  

Information regarding suicide risk assessment and management plan were also added to 

the prototype V2.0. The inquiries were based on the MhGAP guidelines43 to prompt users to 

identify whether the patient may be considered at risk for suicide and to take note of whether a 

safety plan had been made for her, if appropriate. The registry also flags and prioritizes cases 

with a safety risk or requires further discussion with the psychiatric consultant. Though these 

features were not directly requested by the team in either setting, they serve an important role in 

ensuring that suicide risk is properly assessed when patients are enrolled in the program and to 

support providers in their care by prompting them to create a safety plan for the patient when 

needed. The total number of patients at risk or imminent risk (those who have a score of 1 or 

above on the 9th question of the Patient Health Questionnaire-9 (PHQ-9)44) and the number of 

patients with a safety plan were the metrics added to the prototype V2.0  to assess and monitor 

suicide risk.  
 

Caseload statistics 

 

 

 

 

In addition to the inclusion of 

suicide risk assessments, prototype 

V2.0 of the registry also has metrics 

to support the workflow of the team 

members within the CoCM. 

Information regarding both active 

and inactive cases are recorded for 

care managers and the psychiatric 

consultant to monitor the overall 

status of all patients ever included in 

the registry. Other specific metrics 

such as the patient’s scores on the 

Generalized Anxiety Disorder  scale 

(GAD-7),45 the number of flagged 

patients, the types of follow up 

contacts are among other several data that is included in the newest iteration of the registry. See 

Table 2 for the  descriptions of the metrics that were added to prototype V2.0.  

 

Screening  

The newest iteration of the registry prototype V2.0 includes a page in the spreadsheet that 

allows users to input information about every patient that is screened. Those who meet the 

Table 2. Descriptions of caseload statistic 

metrics that were included in prototype V2.0 
to support management and overview of all 

active and inactive cases on the registry.  
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criteria for the perinatal depression program are then transferred into the caseload page of the 

registry where more specifics about their status and treatment plan are entered. This is primarily 

for the users of the registry in clinical settings. This tab includes details of the type of screening 

tool used (PHQ-2, PHQ-9, or EPDS) when during the antenatal or postpartum period it was 

conducted, and the patient’s date of enrollment into the perinatal depression care program. The 

number of people who are eligible for screening and the number of people with a screener due in 

less than 30 days was added metrics to better monitor screenings conducted and needed 

throughout the caseload. See Table 2 for summary of metrics of screening added to prototype 

V2.0. 

 

For the Vietnam context, 

details of the patient’s 

assigned collaborator are 

also collected in V2.0 of the 

prototype. The research 

team continues to make 

considerations regarding 

how data from screenings 

conducted in the community 

by the collaborators or 

LHWs will be incorporated 

into the larger registry. 

Possible ideas discussed 

thus far include creating a simple data entry form that can be accessed via smartphone. This form 

would have to be accessible in settings with limited to no internet access.  

 

Remote access 

Creating a registry tool that can be accessed remotely is a vital factor when aiming to 

implement it in LMICs. There may be high variability in where data collection occurs, in some 

instances, data about may be collected from the field by lay health workers or in other locations 

within the clinic without access to the computer where the registry is stored. Having remote 

access is also helpful for the psychiatric consultant to conduct proper systematic case reviews as 

they often not working onsite at the clinics or locations where the data is collected. It would also 

be helpful to allow for multiple users to view and edit the registry simultaneously if it were 

stored on a remote cloud server or on a web portal.  

There are ongoing considerations of which server platform to use to store the 

spreadsheet-based registry, because of the sensitivity of the data. Furthermore, these platforms 

require adequate network capacity, a concern raised by users in Nigeria, because of limited 

connectivity in primary care settings. The respondents felt that it may be difficult for multiple 

users to access the registry simultaneously if doing so would require more bandwidth.  

The next iteration of the prototype is currently being developed on the DHIS2 software 

platform based on this feedback. This platform was chosen based on its ability to store and 

collect data on the DHIS2 web portal, mobile Android app, and direct import to the desktop 

application.46 The use of the web portal and mobile application would allow for multiple users to 

access the registry remotely. More assessments regarding the bandwidth needed to access the 

data is required, however because it has been implemented in several other LMICs with similar 

Table 3. Descriptions of the antenatal and postnatal screening metrics added into registry 

prototype V2.0. 
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ranges of internet connectivity as Nigeria and Vietnam, it is expected that the users within these 

settings would not be limited by this factor using this system.  

 

Mobile functionalities 

Considerations based on the feedback from the users in Nigeria and Vietnam in their use 

of mobile devices have contributed to efforts to develop a registry onto a mobile platform. This 

has been done primarily through the DHIS2 software, which has a mobile Android app, DHIS 2 

Capture, as part of their existing system. Users are able to collect data about patients, track their 

progress, and access other cases through their smartphones. The app also has full offline 

functionality with intelligent synchronization such that a “local database in the mobile device 

keeps a synchronized copy of the programs and datasets available to the user.”46 This function 

also allows users to collect and input data without internet access; once the network connection 

is reestablished, the app will automatically push the information collected into the server.  

The development of the registry on the DHIS2 platform incorporates the respondents’ 

suggestions of having the registry on a phone or tablet device with internet access rather than a 

computer because they felt that it would be more accessible and usable when accompanying 

patients at the clinics. Incorporating the registry onto a mobile platform would also ensure that 

the internet connectivity would be via the mobile data from the phone or tablet’s SIM card. This 

would ensure that the use of the registry would not be limited or affected by the network 

connectivity of the clinics. DHIS2 Capture’s offline and sync functionalities would also support 

the work of the collaborators in Vietnam as they conduct screenings in the field and have limited 

internet connectivity.47  

 

Discover Design 

Appointment dates were difficult to 
modify because they were 

automatically generated 

Appointment dates are automatically generated on the 

spreadsheet, but there has been a column added to include actual 
date of contact with the patient which resets the next 

appointment scheduled 

Important dates about patient’s 
antenatal and postpartum status were 

not included in data collected 

New obstetric data about the patient have been included: EDD, 
DOB, current month postpartum, and the current week in 

pregnancy 

Mobile functionality desired (remote 

access)  

DHIS2 allows access to the registry and data collection via 

mobile phone 

Limitations in wifi and internet 

connections 

DHIS2 platform allows users to input new data without internet 
access and can sync into larger data systems once the user 

connects to a network.  

Table 4. Overview of feedback identified in the Discover phase and ways in which it was addressed in the Design phase of DDBT.  

 

DHIS2 Configurations  

The development of the registry on the DHIS2 platform is still ongoing, however no 

fundamental changes to its existing structure will be needed in order to address the concerns 

raised by the teams in Nigeria and Vietnam. Features such as the ability to monitor and track the 

patient’s treatment, take notes during each visit made, and generate reports about multiple cases 
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within a treatment program are components that already exist within the system. Insights from 

users of the prototype have informed specific modifications for CPMD care such as the inclusion 

of different data input inquiries regarding suicide and screening. Additional functionalities of an 

advanced patient registry as outlined by the AIMS center need to be further assessed and 

incorporated by the DHIS2 developers and research team as part of the next DDBT phases of the 

prototype in an upcoming study.  

 

Discussion 

 

Principal Findings 

This study sought to use the DDBT framework to understand and identify essential 

technical and design elements of a registry tool that can be used for CPMD management and 

treatment in LMICs. The results indicated the need to understand the existing workflows among 

team members within the CoCM in order to find ways that the registry can support their systems 

of collaboration and communication. Within Nigeria, the use of the Patient Tracking Spreadsheet 

facilitated the relationships between patients and their providers, as well as between the care 

manager and the psychiatric consultant. In Vietnam, the lay health workers and the staff at the 

commune health centers gave important perspectives on what different roles they play in the 

managing of patients within their communities. In both settings, how technology has been 

implemented into the work environment was also assessed. Several lessons were learned in this 

early assessment of the contexts to further ideate the design, build, and testing of the patient 

registry for CPMD in low-middle income countries. 

  

Key findings compared to previous work 

The method of using DDBT to frame the systematic assessment of usability and involve 

stakeholders and potential users of the tool gave a greater insight into ways that the registry has 

been beneficial to the Nigerian team and features that should be considered for its adaptation in 

Vietnam. This is advantageous in offering opportunities for the development of the tool, identify 

challenges, and offer potential solutions. The results also demonstrated the advantages of having 

a registry include being able to flag patients based on their status to prioritize and quickly 

address any gaps in their care.  

We found significant value in using the DDBT framework to understand the context 

(conducted in the Discover phase) and use this information to inform the design of the tool itself 

to ideate its next iteration (conducted in the Design phase). This is seen in the ways that the input 

from the primary users of the registry prototype (V1.0) in Nigeria directly informed the different 

modifications and additions to the next iteration of the prototype (V2.0). The functionalities 

identified as essential to the patient registry include the ability to create and modify follow-up 

appointments, assess the patient’s risk of suicide, record important obstetric dates, and remotely 

access the tool through mobile devices in settings with and without an adequate internet 

connection. The insights from the participatory design team in Vietnam were also critical within 

the Discover phase as they provided important information regarding the context and potential 

challenges in implementing the registry and CoCM. This framework also provides a clear picture 

of the various phases of the research project and communicates clearly the next steps for further 

development of the tool. In the upcoming Build and Test phases of the study, the spreadsheet-

based prototype with the new modifications based on insights from Nigerian users will be 
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adapted in the Vietnam context and feedback from the participatory design team will continue to 

inform and influence the ongoing iterations of the prototype, returning to the Design phase as 

more adjustments are made. The insights from the DDBT of the Patient Tracking Spreadsheet 

will ultimately contribute to the Discover phase of the next prototype based on the DHIS2 

platform. This iterative process will continue as it is tested among a wider range of users in both 

Nigeria and Vietnam.  

 

Implications for informatics 

 These findings support the need for informatics to be patient-centered, routinely 

assessed, and population-based care management.18 The metrics collected via the registry 

support providers to have easy access to patients who may not be responding to treatment, are at 

risk of suicide or have not been assessed after an extended period of time. The challenge of 

having inadequate internet access to use the registry was raised in this study, which furthers the 

importance of having ways to collect and input data offline. These concerns from local end-users 

directed which platforms were considered for the next iteration of the registry prototype. In 

gathering their feedback, the adjustments and modifications made will likely lead to higher 

acceptability and usability of the tool designed for their contexts.  

 

Implications for perinatal mental health 

 One of the major modifications made to the registry prototype (V2.0) was the inclusion 

of input for obstetric data such as the EDD and DOB. The adjustments from users in Nigeria 

raised insights about the need for specific metrics in perinatal mental health care that benefits 

both patients and their providers by giving a framework of the patient’s status within the 

antenatal and postpartum period. Another modification within the spreadsheet and DHIS2 

prototypes was the inclusion of suicide risk assessment which will be piloted in both sites in the 

next phase of the study. Patients who are registered in the treatment program are regularly 

screened for suicide risk and are expected to have a safety management plan if they have any 

level of risk. This work addresses the concerns raised in previous literature regarding the high 

rates of suicide attributed to CPMD by ensuring that the patient is properly assessed through this 

inquiry.4,5 The additional metrics included in the prototype V2.0 also provide support for 

caseload management of members within the CoCM and have the potential to contribute to a 

more effective workflow in low-resource settings.8-13 

 

Limitations 

Due to the small sample size of the study, other relevant issues to CoCM and CMPD 

treatment were not fully assessed within this study. Furthermore, the registry prototype (V1.0) 

has only been tested in the Ibadan clinics, and users were hired from the partner research 

university. Since the roles of the psychiatrist and depression care manager were not truly 

reflective of the public health system, there may have been other existing challenges or concerns 

that were not raised by the respondents. This is to be addressed as training and interviews of 

potential psychiatric consultants and DCMs within the healthcare workforce of both Vietnam and 

Nigeria will be conducted in the near future.  
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Conclusion 

Collaborative care supports the healthcare workforce in low and middle income countries 

and their patients with chronic conditions such as perinatal depression through tools such as 

advanced patient registries to streamline communication and workflow among team members 

within the model. This project sought to provide insight into ways in which a registry could be 

designed and implemented in a way that would fit the needs and contexts of users in diverse 

settings by drawing insights from users in Nigeria and Vietnam. Through user-centered design, 

essential functionalities such as the inclusion of obstetric data, having remote access, and the use 

of phone applications were identified and have contributed to the modifications of an existing 

prototype and its upcoming iteration on an open-source platform. 
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Appendix 1 

 

Registry Platform Considerations for  

Happy Mom Happy Home Project 

 

The collaborative care model (CoCM) for treatment of common mental disorders requires 

patient registries to support key functions of the clinical team. A registry with functionality 

tailored to CoCM has key functions listed in Table 1. These functionalities have been defined 

and refined over 2 decades of tool development and trial and error. A patient registry for 

common perinatal mental disorders (CMPD) contains key clinical indicators of their condition 

such as clinical symptom scores (PHQ-9, GAD-7) and embedded decision support to aid the 

delivery of guideline based care. These registries facilitate team review of patient status and 

allow indication of priority cases, and streamlined communications between providers to create 

follow up reminders and appointments. Monitoring patients at this level has the potential to help 

with adherence to treatment and be used for preventative interventions. (1)  

 

Platform Requirements 

 

When looking for a platform to develop the advanced patient registry for perinatal 

depression for the Happy Mom, Happy Home (HMHH) project, we had a number of 

requirements to consider. As a patient registry for use in low-middle income countries and in 

contexts in which there is limited bandwidth, we needed to find a tool that can function 

asynchronously such that an internet connection is not needed in order to access the registry and 

collect patient data - since it can be linked to a shared database as connectivity is established. We 

wished to identify platforms with existing apps native to mobile devices that also had 

asynchronous capabilities. 

We also looked for an existing platform in which any registry work created could later be 

further developed, either as a separate module, or something that would be integrated with 

existing modules. We identified platforms already in use in LMICs in order to maximize the 

rapid dissemination of any tool we create and increase retention and sustainability. The platform 

should also be able to have functionalities that allow for tailored patient management for chronic 

diseases.   

Additional registry-specific criteria were based on the AIMS Center Case Management 

Tracker System (CMTS) developed at the UW and have been used across various clinical 

settings within the US but is not available in a form generally functional in the LMIC setting. A 

list of the specific registry requirements from the AIMS Center is found below:  

 

Table 1. AIMS Center Collaborative Care Registry Requirements 

Track clinical outcomes across a target population 

The care team is accountable for clinical outcomes across the target patient population. Population‐level 

reports allow providers to evaluate current values and trends in validated behavioral health measures, such as 

the PHQ‐9. It can also be used by supervisors to monitor workloads and progress. 

Track patient engagement across a caseload 

The behavioral health provider is responsible for ensuring patients stay engaged in treatment. Reminders or 

alerts can help the provider easily see patients that are due for an appointment or who may require more 

intensive efforts to engage them in care. These functions can help focus outreach efforts to ensure patients 

don’t fall through the cracks. 

https://www.zotero.org/google-docs/?zP88CQ
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Prompt treatment‐to‐target 

The care team must be able to adjust a patient’s treatment plan based on clinical outcome measures, such as 

the PHQ‐9 score. Measurement of outcomes over time makes trends visible and aids the team in evaluating 

treatment response. Recent values and dates of measurement should be available in real‐time. 

Facilitate efficient, systematic psychiatric caseload review 

Behavioral health providers and psychiatric consultants track patient progress at the caseload‐level in order to 

prioritize patients who are not improving as expected and may need a treatment adjustment. A caseload‐level 

report allows the behavioral health team to sort or filter patients by specific screening results and is critical for 

efficient caseload review. Tracking previous case review dates is also important for prioritizing patients for 

discussion. The ability for providers to manually flag patients for psychiatric consultation and review can also 

be helpful. 

Monitor individual patient progress 

The behavioral health provider is responsible for monitoring the individual patients on their assigned 

caseload. Patient‐level reports should display a summary of treatment history over time, including baseline 

and most recent symptom scores, and visually graph outcomes, such as the PHQ‐9 score. 

 

In addition to these key requirements, there were other essential functionalities that the registry 

should have, such as  

(1) defined inclusion rules of what criteria patients must meet to be enrolled into the 

registry (such as a certain PHQ-9 score, etc.),  

(2) clear markings of the patient’s treatment status within the program (such as active, 

relapse, discharged or graduated),  

(3) referral and appointment reminders for healthcare providers and  

(4) the number of the patient’s episode of care. (2) 

Additional desired functions for the registry include: 

1. The platform has been used successfully in LMICs,  

2. The platform is open-sourced,  

3. The data is accessible with limited and intermittent internet connectivity, 

4. The software is on a mobile platform or has the potential to be developed on it, 

5. The data can be stored on a server that is accessible by multiple users simultaneously and 

remotely. 

 

Platforms Considered 

 

We had several meetings with Joel Myers, co-principal at FuseIQ, a technical consultant 

who we initially partnered with to create the registry (he later was unable to continue with the 

project), to discuss these requirements. He shared with us the Digital Square Global Goods 

Guidebook which listed various existing open-sourced digital software, services, and tools that 

“are adaptable to different countries and contexts to help address key health system challenges.” 

(3) Among the several tools and platforms listed, we had identified and considered Community 

Health Toolkit (CHT), Open Medical Record System (OpenMRS), OpenData Kit (ODK), and 

District Health Information Software (DHIS2) for this project. Each was selected based on their 

capabilities for registry functionality and had met other criteria considered.  

 

Community Health Toolkit-CHT  

CHT was one of the initial platforms assessed, it was created to support community 

health workers and other healthcare workers by creating an open-source platform that could be 

accessible to store and share important information about patients, disease outbreaks, essential 

medicine stocks, and emergencies.  The application which can be accessed on mobile devices has 

https://www.zotero.org/google-docs/?V045Uj
https://www.zotero.org/google-docs/?L3QoSF
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five “highly configurable areas of functionality: messaging, task and schedule management, 

decision support workflows, longitudinal person profiles, and analytics.” Users can access 

patient information with details about their demographics, treatment status, any upcoming tasks 

relevant to their care, and their health history. Data input and communication between health 

care workers and patients are accessible via basic phones through text messages and through an 

Android app for smartphones. The tool has been used across thirteen countries within Asia and 

Africa and supports users with limited network connections through “offline-first” in which data 

is stored locally on the user’s device such that their workflows can be completed without syncing 

to the server but will be automatically synced once the connection is established. (4) 

The structure of the CHT hierarchical in manner, such that roles could be clearly 

established and users with different roles had different types of permissions in using the tool. 

This was deemed as a potential benefit due to the different roles within the CoCM, however 

there were other essential functionalities that the tool lacked such as the ability to conduct 

systematic case reviews of all patients enrolled in a program.  

Efforts to communicate with the developers of the tool through email exchange were 

made, but there was no virtual meeting between the researchers and the development team to 

further discuss the potential of using this platform due to schedule conflicts and loss of follow 

up.  

 

OpenMRS- Open Medical Record System  

OpenMRS was also considered for this project, it is a web-based electronic medical 

record initially created to support HIV/AIDs care in Kenya and Rwanda. (5) It is an open-source 

program that has been used across several LMICs to support healthcare delivery across diverse 

contexts. At its core is its Concept Dictionary, in which terms and definitions of data to be 

inputted are organized as questions and answers. Information about a patient’s single visit is 

defined as an Encounter, and is later composed into the patient’s records, defined as the 

Workflow. The program also has a functionality to view multiple patients who are created as a 

Cohort in the Reporting Capability module, as specific characteristics and criteria are defined 

and filtered in the search. Patients can also be enrolled into a specific program, which can also 

lead to the creation of reports that are based on different defined indicators. The core framework 

of OpenMRS also has been developed into an app that can be accessed on support Android 

devices and covers most functionalities that are on the web-based version of the software. This 

app supports working offline, but only within a chosen subset of patients registered. (6) 

In considering these functionalities, we were able to discuss with one of the main 

contributors to OpenMRS the details of our project and the desired functionalities for the registry 

tool. During the discussion, it was clear that though the functionalities of the platform itself were 

not very specific, it was designed to be so for a purpose in which developers could change and 

adapt the tool as needed for their context. Subsequent follow-up meetings were conducted with 

the staff and insight of the tool’s role in chronic disease management within clinical settings 

were further given. After careful consideration among the research team, we decided not to work 

within this platform due to the fact that it was more catered to individual patient-level data within 

a single clinic. The key functionality of caseload overview was not a critical component of this 

platform therefore more effort and resources would have been needed to develop the tool to fit 

the framework of CoCM.  

 

Open Data Kit-ODK 

https://www.zotero.org/google-docs/?ywdYGV
https://www.zotero.org/google-docs/?3LKsvV
https://www.zotero.org/google-docs/?KelMkW
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ODK was among the platforms considered, as it is a free and open-source platform that 

was created to collect data offline. Users are able to create forms that can be accessed without 

any internet connection. This could be done on ODK’s mobile or web-based apps and the data 

could be easily synched and analyzed in different software or stored on the platform’s cloud 

server. ODK has been used by several types of agencies on a global scale and has been used 

across several sectors such as global health, agriculture, humanitarian aid, and more. (7) 

Due to the limitations of the software and the fact that its main purpose is to only collect data, 

rather than to create a registry in which patients can be tracked over a period of time, we quickly 

decided to disregard this platform for our project. However, our team briefly discussed the 

possibility of using ODK to collect screening data in the field for the HMHH project. This is still 

being considered and would need to be further discussed with the collaborators in Vietnam.  

 

District Health Information Software-DHIS2 

DHIS2 is another open-source platform that supports “both aggregate and individual-

level data-including features for monitoring and following up with individual people or entities 

over time--and data entry via the DHIS2 web portal, mobile Android app, or direct import.” (8) It 

has been used and adapted in over 60 countries and supports a number of health ministries and 

organizations. Its core functionalities integrate data management and analytics and case-based 

records to offer quick reviews of patients within a defined program through its feature, “Tracker 

Capture.”All data could be accessed and shared across multiple healthcare facilities at various 

levels (regional hospitals to local clinics). The platform also has offline-first functionality in 

which data can be accessed and inputted without internet and will sync into the server once 

internet connection is established. The status of a patient can be easily viewed as information 

from their previous visits within the program they are enrolled in are easily accessible. There are 

also options to flag cases and send messages across different users within the system. It also has 

the capacity to be highly scalable as it is currently being used by several countries as part of their 

national health information system. Moreover there are several teams of developers 

internationally, and we were able to discuss the specifics of the project with the team based in 

Vietnam.  

Within the call, there was discussion about the core functionalities on DHIS2 and how it 

compares with the AIMS Center requirements. It became clear that all the needs of the project 

could be met with making some modifications to the DHIS2 platform without structurally 

changing the software itself. The developers were enthusiastic about the creation of a new 

“package” that could be used and downloaded onto the DHIS2 platform for other users globally 

who may also have programs to care for patients with common perinatal mental disorders 

(CMPD). After this initial meeting, several more were conducted with other team members in 

Vietnam to discuss more specific details about the requirements, indicators, and functionalities. 

The DHIS2 developers also described ongoing efforts with the World Health Organization 

(WHO) and United Nations Children's Fund (UNICEF) to develop antenatal and well-childcare 

modules within the platform which was deemed highly beneficial and relevant to the HMHH 

project. This further supported the research team’s decision to partner with DHIS2 because of the 

potential that the development of a module for CMPD could be implemented as part of the 

antenatal and well-childcare modules which could possibly be adapted and used by other 

LMICs.  

 

 

https://www.zotero.org/google-docs/?Bfb2l0
https://www.zotero.org/google-docs/?i1gm0A
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AIMS Registry Requirements DHIS2 OpenMRS CHT ODK 

Track clinical outcomes across a target 

population Yes No No No 

Track patient engagement across a caseload Yes Yes Yes No 

Prompt treatment‐to‐target Yes No Yes No 

Facilitate efficient, systematic psychiatric 

caseload review Yes No No No 

Monitor individual patient progress Yes No Yes No 

Other Requirements     

Used in LMICs Yes Yes Yes Yes 

Offline data accessible Yes Yes Yes Yes 

Has an existing mobile platform Yes Yes Yes Yes 

Hosted on a server Yes Yes Yes Yes 

Open-sourced Yes Yes Yes Yes 

 

Choosing DHIS2 

 

After considerations were made about the four diverse platforms that have been used in 

multiple contexts for several types of programs, we decided to continue our partnership with 

DHIS2 due to the ways in which the platform was highly compatible with the requirements of 

the advanced patient registry for the CoCM. The platform also had features and benefits that 

were regarded as “bonuses” to the requirements of the research team. This included the manner 

in which any modules created on the platform could be accessed and implemented into the 

software of any user of DHIS2 globally, which increased the accessibility and usability of the 

registry and met the goal in future dissemination of the tool. Other platforms were also open-

sourced but the ability to share and integrate development of modules such as these were not as 

well integrated into their software. In addition, among the others explored DHIS2 was the most 

widely used platform within LMICs and had developers based in Vietnam who were able to give 

contextual feedback and had experiences in implementing the software at different levels of the 

healthcare system. This serves a great purpose in the overall efforts within this project which is 

to create a registry for chronic care and eventually integrate the tool into the healthcare 

infrastructure of the country at systemic level to support their workflows and care for patients. 

Overall, the DHIS2 platform was chosen due to the requirements that it met, the additional 

desired capabilities, and its potential to be integrated into other healthcare systems on a global 

scale.  
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Appendix 2 

 

 

Timeline of registry prototype development 
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