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ABSTRACT 
Standardized electronic registries are increasingly becoming an entry point to adopting 

client health records and facilitating population-level tracking of health services. They offer 

diverse functionalities including vital events tracking, electronic health records, electronic 

decision support, provide work planning and scheduling. However, electronic registries can 

only be appropriately designed by first getting a comprehensive picture of the actual tasks 

and processes associated with service provision; the issues and barriers experienced; and 

the content and flow of data - all within the local context and aligned with the local 

infrastructure. In this work a core group of experienced frontline health workers employed 

at the World Health Organization Headquarters was invited to collaboratively map and 

analyze the common workflows of healthcare workers involved in contraceptive care. The 

core group then collaboratively identified common functional user requirements that 

facilitate the development of electronic registries that support contraceptive care. The 

output from this work shows that involving frontline healthcare workers in requirements 

engineering for development of electronic registries is indeed a practical approach and a 

vital first step in ensuring their acceptability among users and applicability to clinical 

domains. The requirements gathered can be customized and used as guidance for software 

professionals developing electronic registries for use in various healthcare settings and 

contexts worldwide. 
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1.0 INTRODUCTION 

1.1 Background 
The Organization for Economic Cooperation and Development (OECD) reports that effective 

use of health information systems is a vital component of ensuring quality is built into the 

foundations of healthcare sytems.1 For effective use, the data maintained in a health 

information system must be of good quality.2 This has contributed to the growing interest 

within both the public and private sectors in encouraging all health care providers to 

migrate from paper-based health records to a system that stores health-related 

information electronically and employs computer-aided decision support systems. This is 

due to a growing recognition that a stronger health information technology (HIT) 

infrastructure is integral to addressing the need to improve the safety and quality of health 

care, rising health care costs, and matters of homeland security related to the health 

sector.3 Researchers in this field have developed rich descriptions of electronic health 

(eHealth) tools that are based on clinical workflows in specific clinical settings such as 

critical care4 and ophthalmology.5 They have also carried out studies on evaluating the 

impact of the implementation these tools such as: new workflow-related challenges 

introduced by computerized provider order entry,6 patient safety concerns7 and 

compromises caused by implementation of automated drug dispensing systems.8 

 

1.2 Problem Statement 
The shortage of health workers in developing countries is a major constraint limiting 

progress on initiatives such as ending HIV and achieving the Millennium Development 

Goals.9 Vawda et al. found that in South Africa, health workers are also faced with the 

clerical burden of routinely updating paper-based records which contributes further to their 

already heavy workload. Nurses are required to update documentation in multiple 

documents such as registers, books and forms for different programs that are used at 

Primary Health Care (PHC) facilities. New programs and paper-based registers continue to 

be introduced as guidelines and recommendations continue to get updated.10 A similar 

situation exists in PHC facilities in Malawi where services are offered round the clock 

through a call system. The same nurses are expected to resume duty at 07:00 the next 

day and perform effectively. An exhausted nurse may record illegible information which 

may cause problems when the document is retrieved by the next person for continuity of 

care.11 Lack of proper documentation by healthcare workers leads to omissions of 

important data which may further lead to compromised patient safety, compromised 

quality of healthcare and medico-legal consequences.12 Gourlay et al. have cited a number 

of other factors that contribute to poor maintenance of paper-based registries.13  
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They include: 

1. Insufficient training of health workers who are responsible for recording the 

information  

2. Lack of auditing at facility level means that poorly completed records are not 

identified and dealt with. These concerns point to the broader health systems issues 

affecting data quality, faced by many countries in this region. For example, staff 

shortages, with few staff stretched across various services, mean record-keeping is 

sometimes compromised in the effort to ensure coverage of services to all patients 

3. Limited infrastructure, including transport and accessibility issues (particularly for 

rural clinics), inadequate clinic storage facilities 

4. The heavy reliance on paper-based records, and finite supplies of materials for 

record completion 

Electronic registries (eRegistries) have been described as the solution to these concerns.14 

Frøen et al. define an eRegistry as ‘a system that employs information and communication 

technologies for the systematic longitudinal collection, storage, retrieval, analysis and 

dissemination of uniform information of health determinants and outcomes of individual 

persons to serve healthcare services, surveillance, health education, knowledge and 

research’.15 In high income countries the use of eRegistries has yielded better quality of 

care,16 improved patient safety,17 facilitated better accessibility to relevant patient data at 

the point of care18 and improved reporting practices.19 eRegistries have also helped to 

strengthen program performance such as identifying defaulters, increase coverage rates 

and timeliness of scheduled care,20 and helped to improve stock management.21 Efforts 

are now moving towards designing and implementing eRegistries in less developed 

countries and in a wider variety of clinical settings and domains.14 However, domain-

specific eRegistries can only be appropriately designed by first getting a comprehensive 

picture of the actual tasks and processes associated with service provision; the issues and 

barriers experienced; and the content and flow of data - all within the local context and 

aligned to the local infrastructure. 

Approaches in other domains 

Manufacturers of motor vehicles follow a straightforward path from a perceived market 

need to product commercialization. This path is known as the product life cycle.22 It begins 

with the introduction whereby the stakeholders define the features, functionality, and 

performance needs for the motor vehicle. An example of such a requirement is maximum 

weight it shall accommodate. These requirements are extremely detailed and may be the 

basis upon which initial prototypes are built. The prototypes serve as an executable model 

upon which further enhancements can be made until it satisfactorily meets the specified 

requirements. After this, verification and validation steps are carried out by the developers 

to ensure the product meets the end-user’s requirements.23  
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Figure 1: The Traditional Product Life Cycle 

  
The dashed boxes in Figure 1 above represent the several steps along the traditional 

product development cycle that are not routinely performed in the development of a digital 

health solution.  
Source: Mathews SC, McShea MJ, Hanley CL, Ravitz A, Labrique AB, Cohen AB. Digital health: a path to 

validation. NPJ Digit Med. doi:10.1038/s41746-019-0111-3. Retrieved June 4 2019. 

 

Instead, more focus tends to be on high-level requirements in the product lifecycle of 

digital health solutions. As a result, fewer aspects of the prototype are verified or validated. 

These fundamental elements of the product development process remain essential even in 

today’s world of agile development, and continuous cloud-based product deployments.23  

In 2008, the Rockefeller Foundation held a conference titled “Making the eHealth 

Connection: Global Partnerships, Local Solutions.” More than 200 leaders representing 

health care, technology, finance, policy, and government met to discuss how to leverage 

e-health to improve health services, especially in low-resource settings. These leaders 

expressed a strong need for global guidance and standards for strengthening health 

information systems, and they validated the urgent requirement for a model architecture 

to help achieve this goal. They perceived that such an architecture would directly contribute 

to saving time and money and to reducing the risk of failure when implementing health 

information systems.24  

A group of researchers from Johns Hopkins University then developed the Digital Health 

Scorecard which aims to promote requirements-driven development to the benefit of all 

stakeholders.25 It can be applied in the independent evaluation phase in which an 

independent entity evaluates the digital health products emerging from developers both at 

development and post-market entry. It is recommended that this evaluation should be 
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based on a set of explicit, well-defined requirements and the feedback from the Digital 

Health Scorecard can be used to enhance existing products or create new ones. Other 

stakeholders can also use the Scorecard as the basis upon which they decide the suitability 

and applicability of products for their intended use.23  

 

1.3 Research Gap 
Earlier studies mostly examined workflows in outpatient care environments thus focusing 

on specific processes in the PHC environment such as immunization delivery26 and 

prescribing practices.27 Other studies on outpatient workflows have typically been set in a 

single domain such as analysis of computerized decision support systems (CDSSs) used to 

for glycemic management in diabetes care,28 developing HIT to deliver care of multiple 

sclerosis care across multiple providers,29 and refining web-based systems to support 

delivery of home nursing care to patients with congestive heart failure.30 These workflow 

studies have led to an understanding of the workflow and information flow of health care 

providers in specific contexts and have supported development of domain-specific 

eRegistries.31  

Studies on workflow and functional user requirements in the field of contraceptive care 

largely remain limited to best practices. There exists a large gap in research that focuses 

on workflow-based functional user requirements of eRegistries that support contraceptive 

care. Yet the results of these studies would be instrumental in ensuring software developers 

design supportive eRegistries in a manner that is aligned to already existing workflows and 

context.  

 

1.4 Goal & Objectives of this Work 
Goal: To collaboratively define common functional user requirements for eRegistries 

supporting the provision of contraceptive methods so as to inform the development of 

supportive software around the globe. 

 

Objective 1: Identify common workflows with special consideration of issues critical to 

advancing eRegistries for national contraceptive care services. 

Method to achieve objective 1: One of the principles for digital development is to ‘design 

with the user’,32 engaging with the potential users of the workflow as to identify the tasks 

and processes that the proposed digital tool need to support. In the case of eRegistries, 

designing with the users will help ensure that the eRegistry is designed in a manner that 

better suits the users’ local context.  

 

Objective 2: Map the common workflows conducted by healthcare workers to facilitate the 

development of workflow-based eRegistries. 
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Method to achieve objective 2: In line with the principles for digital management,33 the 

developers should be aware of the ecosystem in which the digital tool will be deployed. 

The ecosystem includes the people, existing research evidence, cultural settings and 

technological landscape. This creates understanding of other influential factors that must 

be considered when building the product such as the infrastructure in place, market forces 

and government policies. For this work the healthcare workers were invited to map out 

their workflows as a first step towards the development of context-appropriate eRegistries. 

 

Objective 3: Collaboratively identify the functional requirements an eRegistry must possess 

to effectively support the workflows the healthcare workers conducts when administering 

contraceptive care.  

Method to achieve objective 3: The users were invited to collaboratively describe the 

functionality they perceive necessary for an information system to effectively support the 

activities they conduct as part of their workflows.34  

 

Objective 4: To attempt the collaborative requirements development methodology (CRDM) 

for gathering common functional user requirements for eRegistries that support 

contraceptive care service provision. 

Method to achieve objective 4: Literature suggests that the CRDM is effective in generating 

common functional user requirements that are understandable, adoptable and useful to 

stakeholders and managers for acquiring, enhancing, or developing eRegistries to support 

other clinical domains.34 Literature also suggest that this methodology can be replicated to 

produce common functional user requirements for information systems supporting other 

health system domains.35 In this work, the CRDM has been attempted to gather common 

functional user requirements in the domain of contraceptive care service provision.  

 

1.5 Research Questions 
1. What are the common workflows the healthcare worker is involved in considering 

issues critical to advancing eRegistries for national contraceptive care services in 

developing countries? 

2. What are the major functional requirements an eRegistry must possess to 

effectively support the workflows the healthcare worker conducts when 

administering contraceptive care? 

3. Is the collaborative requirements development methodology effective for gathering 

functional user requirements for eRegistries that support contraceptive care? 

1.6 Study Justification 
The aim of this work is to gather common functional user requirements for eRegistries that 

support contraceptive care in PHC as input from the intended end users. This input will 
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then help software professionals to get a comprehensive picture of the actual tasks and 

processes associated with service provision; the issues and barriers experienced; and the 

content and flow of data - all within the local context and aligned with the local 

infrastructure. This will further help the software professionals to design appropriate 

solutions for use in various healthcare settings and contexts worldwide. The output of this 

work can serve as a road map for helping ministries of health move toward the vision of 

an effective eRegistry that supports contraceptive care and overall PHC. The output can 

also be used as a tool for structuring specific implementation projects, informing vendor 

Requests for Proposals (RFPs) and provide a methodology that can be used in requirements 

gathering when designing electronic tools that support care provision in other health 

system domains.36  

 

1.7 Scope of Study 

The field of focus of this work is eHealth, specifically the implementation of guidelines for 

eRegistries. It is a phenomenological study both explorative and descriptive in nature. It 

is also a purely qualitative study for which data was collected from participants who are 

front-line health workers employed at the World Health Organization Headquarters (WHO-

HQ) under the Reproductive Health and Research (RHR) Group in Geneva, Switzerland. 

The methodology employed to gather requirements is the Collaborative Requirements 

Development Methodology (CRDM)34 which is also qualitative in nature. Several smaller 

projects such as the Tuberculosis and Leprosy Logistics System Assessment in Tanzania 

have shown that this methodology can be successfully applied to clinical domains.37 Global 

resources that have already documented the use of the CRDM were also consulted. The 

documents consulted include PATH’s Product Vision for the Better Immunization Data 

Initiative26 and Common Requirements for Maternal Health Information Systems.35  

For planning purposes, a core group consisting of clinicians and community health workers 

was invited to participate in the CRDM process. The core group was composed of a blend 

of global and local healthcare workers and users working at the WHO. The members of this 

core group were from different parts of the world, ensuring discussion of the different 

practices applied in different parts of the world. The international nature of the workshop 

also helped to find common factors and practices that would contribute to the development 

of a generic workflow. The final activity of this stage was the preparation for the core work 

group meetings. Tasks included: finalizing meeting structures, selecting the correct 

facilitation techniques, and developing the agendas and participant materials. The 

contributions from the active participants were documented and the outputs of the 

collaborative process were translated into words and activity models that accurately 

represent the processes and activities. These models were implemented in the Business 

Process Modeling Notation (BPMN) workflows38 using the desktop application Camunda.
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2.0 LITERATURE REVIEW 

Introduction 
This chapter attempts to give a general overview of the current use of clinical registries, 

modern contraceptive methods and providers, workflows and workarounds in health 

service provision as well as efforts made by the World Health Organization (WHO) with 

regards to eRegistries. The role of requirements gathering in software development has 

also been discussed.  

 

2.1 Background 
In September 2018 the WHO and the Program for Appropriate Technology in Health (PATH) 

announced a partnership that would accelerate digital health transformation worldwide by 

identifying and delivering the next wave of innovations and digital solutions that are critical 

to improving health systems, health outcomes, and health equity.39 The two organizations 

have previously partnered on numerous successful digital initiatives—including the first 

formal WHO classification and guidelines for digital health interventions40 and the Digital 

Health Atlas41 a technology registry platform designed to strengthen impact and facilitate 

scale of emerging health innovations. The aim of the partnership announced in 2018 is to 

develop its first dedicated digital health strategy, taking forward the digital health 

resolution passed unanimously at the World Health Assembly. The strategy focuses on 

advancing universal health coverage and the health-related sustainable development goals 

(SDGs) while preparing for future global health challenges.42 The collaboration between 

the two organizations also aims to identify and support the implementation of concrete, 

scalable solutions in areas where technology and innovation can have the greatest global 

public health impact. It is through such WHO global and regional partnerships that 

countries worldwide are supported in advancing their own transformational digital health 

efforts.39 

 

2.2 Modern Contraceptives 
Access to high-quality, affordable sexual and reproductive health services and information, 

including a full range of contraceptive methods, is fundamental to realizing the rights and 

well-being of the general population.43 This access also supports the health and well-being 

of individuals and can have positive economic, environmental, and social benefits for 

families and communities. Universal access to effective contraception ensures that all 

people of reproductive age can avoid the adverse health and socioeconomic consequences 

of unintended pregnancy and enjoy a satisfying sexual life. Key global initiatives, including 

the SDGs and the Global Strategy for Women’s, Children’s and Adolescents’ Health,44 call 

for universal access to family planning services as a right of women and girls and crucial 
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to a healthy life. However, the vast unmet need for family planning remains a massive 

challenge to the global health community and as a consequence, 76 million women in 

developing countries still experience unintended pregnancies each year and 19 million 

resort to unsafe abortions.45 

2.2.1 Long, Short and Permanent Acting Contraceptive Methods 

The WHO categorizes modern contraceptive methods under 3 broad groups.46 They 

include:  

1. Long-acting reversible contraceptives (LARC): intrauterine devices (IUD) and 

hormonal implants: Once in place, they do not require maintenance and their 

duration of action is long, ranging from 3 to 12 years.  

2. Short-acting contraceptives: hormonal patches, vaginal rings, oral contraceptive 

(OC) pills, condoms, spermicides, and hormonal injections; Most accessible and 

commonly used.  

3. Permanent methods: sterilization via tubal-ligation or vasectomy.  

The WHO also makes recommendations on a collaborative task-sharing approach within 

the healthcare team that facilitates effective delivery of contraceptive methods in PHC. 

These recommendations are depicted in Figure 2 below.  
Figure 2: Family Planning Methods & Services Typically Offered by Various Types of Service Providers 

Source: “World Health Organization Department of Reproductive Health and Research (WHO/RHR) and Johns 

Hopkins Bloomberg School of Public Health. Family Planning: A Global Handbook for Providers (2018 update). 

Baltimore and Geneva: CCP and WHO, 2018.” Retrieved 8 October 2018. 
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2.3 Clinical Registries 
Health expenditure accounts for 10% of global gross domestic product (GDP) and this 

sector continues to grow faster than the rest of the global economy.47 This situation creates 

the need for new cost-effective systems that enhance both the quality and efficiency of 

healthcare. Clinical registries have been identified as a means of improving quality and 

cost efficiency in health and medical care.48 In 1974 the World Health Organization defined 

registries in health information systems as “a file of documents containing uniform 

information about individual persons, collected in a systematic and comprehensive way, in 

order to serve a predetermined purpose”.49 Clinical registries serve to uniformly collect a 

predefined minimum data set from patients undergoing a particular procedure, have a 

particular diagnosis or require a particular healthcare service.34  

 

2.3.1 Types of Clinical Registries  

Gliklich et al. base the taxonomy of registries on the definition of the population included 

in the registry. For example, product registries include patients who have been exposed to 

biopharmaceutical products or medical devices. Health services registries consist of 

patients who have had a common procedure, clinical encounter, or hospitalization. Disease 

or condition registries are defined by patients having the same diagnosis.50 

1. Product Registries 

Patients included in this registry are exposed to a health care service such as individual 

clinical encounters, hospitalizations, procedures, or full episodes of care. These registries 

can be used to evaluate the health care service and processes involved with respect to the 

outcomes for quality measurement purposes.50 For example, a trauma registry is a 

dedicated database system for evaluating care delivered to injured patients.51 The burden 

of trauma injuries has been significantly decreased in many developed countries in recent 

years by the establishment of a trauma system in which trauma registry had been its vital 

component.52 The trauma registry has also promoted care of injured patients and provided 

data for medical researchers that could not be addressed with administrative data.51 

In 2016, the government of Iran implemented the national trauma registry of Iran (NTRI). 

In the pilot phase, the registry data was able to show that road traffic accidents (RTAs) 

were the leading cause of injury-related hospitalization followed by fall and penetrating 

injuries. RTAs represented a remarkable proportion of the injuries with higher injury 

severity score (ISS). The registry data also demonstrated that although ambulance 

response time was acceptable, there was a lengthy time interval between injury occurrence 

and hospital admission. This study demonstrated a significant association between ISS 

with length of hospitalization and death. These findings can be used to improve the quality 

of trauma care and formulate targeted preventive strategies.53 

2. Health Service Registries 

Patients included in this registry are exposed to a health care service such as individual 
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clinical encounters, hospitalizations, procedures, or full episodes of care. These registries 

can be used to evaluate the health care service and processes involved with respect to the 

outcomes for quality measurement purposes. Examples include registries enrolling patients 

undergoing a procedure or admitted to a hospital for a particular diagnosis.50 

Such a registry has been established in Canada to document detailed and condition-specific 

patient level data related to illness severity, treatment, and outcome, and allows a large, 

disease-specific database to be created for the dual purposes of collaborative research and 

quality improvement in pediatric surgery.54 

3. Disease or Condition Registries 

A disease registry uses the presence of a particular disease or condition as the inclusion 

criterion. They are used to 

i. Provide critical information for the management of individual patients.54  

ii. Provide more flexibility for reporting and aggregating data from multiple data 

sources.54  

iii. Facilitate data collection during routine clinical care, allowing for observational 

studies of a disease and/or treatment over time.50 

For example, in 2011 the Cleveland Clinic was able to develop a patient registry based on 

an electronic health record (EHR) for more than 57,000 patients suffering from Chronic 

Kidney Disease (CKD).55 The patients recorded in this register had abnormal estimated 

glomerular filtration rate (GFR), were coded with ICD-9 diagnosis codes related to kidney 

diseases or both. This registry was developed using demographic, clinical, and laboratory 

data from the Cleveland Clinic EHR data repository for purposes of: 

i. Identifying CKD patients in the Cleveland Clinic who have been seen only in PHC 

facilities so that processes of care for CKD could be examined and quality-of-care 

programs could be developed and implemented. 

ii. Describing the course of CKD in the outpatient setting through outcomes-related 

research. 

iii. To serve as a comprehensive data source for evaluation of intervention programs 

related to CKD.  

Disease registries have also been used to study populations with other diseases such as 

herpes zoster56 and diabetes.57 

4. Duration of Observation Registries 

The duration of the observational period for a registry is also a useful descriptor. 

Observation periods may be limited to a single episode of care, they may extend for as 

long as the lifetime of patients with chronic disease or patients receiving a novel therapy. 

The period of observation or follow-up depends on the outcomes of interest.50 

For example, the Pompe disease registry contains comprehensive clinical and laboratory 

data for patients in Latin America. It is used as a tool for research on initiation, progression, 

and evolution of the disease. It is also used as a basis for comparison of the quality of life 
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and progress of the disease, with and without treatment. For privacy reasons, doctors and 

patients are identified only by the initials of their names. The data collected in this register 

has shown that about 50% of the patients diagnosed with Pompe disease in Latin America 

are under 18 years of age, and in the rest of the world this percentage is 33%. As the rest 

of the world diagnoses more adults, Latin America is diagnosing more children. Martins et 

al. attribute this to the more exuberant clinical characteristics and to the more severe 

clinical manifestations in this region. This data serves as a basis for the individualization of 

therapeutic regimens.58 

5. Combinations 

It is possible that these categories can be overlapping in many registries. For example, the 

WHO records that in 2015, an estimated 1.2 million TB cases occurred among people living 

with HIV; TB accounted for a third of AIDS‐related deaths.59 The use of ART reduces the 

risk of HIV‐associated TB by up to 67%.60 Early HIV diagnosis and initiation of ART reduces 

mortality, morbidity and HIV‐associated TB.61 Increasing numbers of HIV‐infected people 

on ART may create populations with long‐term heightened susceptibility to TB, potentially 

contributing significantly to the overall TB burden.62 

In Malawi, the proportion of co‐infected TB/HIV patients registering for TB treatment while 

on ART has significantly increased from 201163 to 2017.64 The reason for this increase is 

not clear. Data from the combined TB/HIV registry has previously helped researchers to 

explore: 

i. The overall trends of HIV‐associated TB cases attributed to patients living with HIV 

who are on ART by year of TB treatment registration;  

ii. TB incidence trends among those on ART by calendar year of ART follow‐up; 

iii. TB incidence by patient's time on ART.65 

 

2.4 Current use of eRegistries Worldwide 
1. Facilitate follow-up by the healthcare team and researchers 

Patient follow up is an important safety measure that whereby the outcome of an 

intervention is monitored.66 Follow-up programs are of particular importance in situations 

where the long-term survival after an intervention on a patient may take years to become 

apparent.67 Loss to follow up is among the factors that severely compromise the validity 

of a study. In clinical studies, patients lost to follow-up often have a different prognosis 

than those who complete the study and this may introduce bias which affects the validity 

of the inferences drawn from the study.68 Biant et al. suggest that one of the ways to find 

patients who are lost to follow up in the UK is by accessing registries such as the national 

register of deaths from the General Register Office.69 Registries serve as an ideal data 

source that facilitates the identification of high-risk patients based on clinical parameters 

or overdue visits.70 

 

https://paperpile.com/c/mI4svR/Q3iL
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2. Embed evidence-based guidelines into daily clinical practice: 

Studies show that alerts that use evidence-based algorithms and patient-specific 

information can be incorporated in eRegistries to prompt clinicians to make recommended 

changes in patient care.54 A registry developed in the US for outpatient settings to address 

the treatment gap between heart failure guidelines and the clinical care of patients. Results 

show that the healthcare facilities that used this registry were better able to implement 

clinical evidence and national guideline-recommended therapies into routine clinical 

practice as well as better document the therapies given.71 

3. Incorporate information about administered care into reports and displays for 

healthcare teams: 

eRegistries allow for more holistic patient-centered by integrating relevant patient data to 

a central point access which updates process and clinical outcomes of each patient and 

their progression over time. The attending clinician can then access each patient’s clinical 

information promptly when required. Toh et al. have described such a registry which was 

developed to improve the quality of diabetes care in Singapore. One of the features of this 

eRegistry that facilitate comprehensive holistic patient care is that the registry highlights 

patients with suboptimal risk factor control and prompts the attending physician to adjust 

patients’ therapeutic regimen.72 

4. Audit and feedback 

Audit and feedback (A&F) is an approach used to measure and compare an individual’s 

professional practice or performance to set professional standards or targets. The aim of 

this approach in healthcare organizations is to improve the performance of health 

professionals.73 The A&F approach has contributed to the marked improvement of quality 

of care and clinical performance in the US Department of Veterans Affairs (VA).74  

In a randomized trial, A&F was done using a computerized diabetes registry that provided 

physicians information on all their patients with diabetes. The registry was electronically 

integrated with other clinical information systems, automatically queried clinical databases, 

and reported summaries without manual effort. Information was organized by evidence-

based guidelines, highlighting relevant data. The results of this study demonstrated that 

registry-generated A&F can improve adherence to care processes for diabetes.75 

5. Facilitates collaborative care 

Collaborative care (CC) is a model of care that recognizes the interplay between mental 

and physical health.76 CC includes four key criteria: a multi-professional approach to 

patient care, a structured management plan, scheduled patient follow-ups and enhanced 

inter-professional communication.77 Collaborative care often involves a collaborative team 

that consists of a medical doctor, a case manager, and a mental health specialist.78 The 

team-based, longitudinal care for a defined patient population is facilitated by a registry 

tracking system. eRegistries help to reduce barriers to collaborative care by enhancing 

documentation and targeted care.79 The data collected in eRegistries can be used in CC to 
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monitor the progress of patients, follow them up and evaluate outcomes.80 

6. Public health surveillance 

The WHO defines public health surveillance as the continuous systematic collection, 

analysis, interpretation, and dissemination of health data for the planning, implementation, 

and evaluation of public health action.81 The World Bank has documented other uses for 

public health surveillance.82 They include: 

i. Identifying cases that trigger interventions to prevent transmission or reduce 

morbidity and mortality. 

ii. Assessing the public health impact of health events or determine and measure 

trends. 

iii. Demonstrating the need for public health intervention programs and resources, and 

allocate resources during public health planning. 

iv. Monitoring the effectiveness of prevention and control measures and intervention 

strategies. 

v. Recognizing high-risk population groups or geographic areas to target interventions 

and guide analytic studies. 

vi. Develop hypotheses that lead to analytic studies about risk factors for disease 

causation, propagation, or progression. 

Cancer is among the leading causes of death in the United States.83 Centers for Disease 

Control and Prevention (CDC) provides resources for disease surveillance systems to help 

protect the USA against health threats such as cancer. The CDC uses the National Program 

of Cancer Registries (NPCR) to routinely collect data for cancer surveillance. The NPCR 

collects standardized data on all new cancer diagnoses from all medical facilities in the 

USA. This data contributes to the information collected on the global burden of cancer.84  

7. Clinical research 

eRegistries may also contain clinical data that is of interest to clinical research. When this 

clinical data is linked to biospecimens such as serum, DNA, or tissue biopsy samples, they 

become powerful tools to explore pathogenesis, biomarkers, and risk factors for various 

diseases. This contributes to the understanding the epidemiology, disease process and 

prognosis of various diseases and conditions. For example, more than 45 myositis research 

registries, often with associated biorepositories, have enrolled more than 30,000 myositis 

patients worldwide. This facilitates researchers around the world to collaboratively explore 

the clinical and autoantibody phenotypes, assess outcomes and prognosis, determine risk 

factors, and discover the pathogenesis of idiopathic inflammatory myopathies.85 

eRegistries also serve as large databases that can be used to efficiently identify large 

number of potential subjects for clinical trials leading to faster recruitment of subjects. This 

helps to solve one of the most critical problems during clinical trials which is recruitment.86 
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8. Allows prompt retrieval of data at POC for continuity of care 

eRegistries have been shown to improve holistic patient-centered care by integrating 

multiple sources of patient care data from both administrative and clinical applications to 

a central point access which updates process and clinical outcomes of each patient and 

their progression over time. eRegistries also facilitate clinicians access each patient’s 

pertinent clinical information in a more timely and systematic fashion at the point of care. 

Toh et al. describe a diabetes registry that has been designed to improve the quality of 

care in the National Healthcare Group in Singapore. This eRegistry has incorporated 

message alerts which serve to provide comprehensive and complete care for patients. The 

CDMS highlights patients with suboptimal risk factor control and prompts the attending 

physician to adjust patients’ therapeutic regimens. Patients benefit through an overall 

improvement in the coordination of care. For patients who visit multiple clinics or hospitals, 

tests need not be repeated unnecessarily, saving them money and inconvenience.72 

9. Performance measurement and improvement 

The data collected in registries can be used to improve practice based quality improvement 

and comparative benchmarking reports.87 Use of disease‐specific registries has also been 

shown to improve clinical outcomes.88 The data collected in registries serve as a basis for 

stakeholders in the health system to monitor performance, identify and plan for population 

needs and guide quality improvement. Payers use care quality for performance‐based 

reimbursement and coverage decisions.89  

In 2013, the Centers for Medicare and Medical Services (CMS) recommended registries to 

be used for quality measurement and reporting as part of the Physician Quality Reporting 

System (PQRS).19 This is a reporting program that invites eligible professionals to report 

quality data. The professionals are identified by their unique National Provider Identifier 

(NPI) and Tax Identification Number (TIN), or group practices participating in the group 

practice reporting option (GPRO). The PQRS also offers incentive payments to eligible 

professionals who satisfactorily report on at least 80 percent of eligible instances for at 

least three measures or report on a 20-patient sample.  

 

2.5 eRegistries and Workflows 
eRegistries that are poorly aligned with clinical workflows can be rejected by the healthcare 

providers, can produce unforeseen negative consequences or result in unsafe 

workarounds.90 A clinical workflow is a set of tasks conducted in the healthcare facility that 

lead to the achievement of a clinical result related with the assessment, diagnosis, or 

general supervision of the patient.91 Discrepancies between the behavior and intentions of 

users of electronic tools and the workflow as dictated by the electronic tools are known as 

workflow mismatches.92 Beyer et al. define workarounds as actions that do not follow 

explicit rules, assumptions, workflow regulations, or intentions of system designers. The 
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primary reasons for the implementation of workarounds are improving efficiency, 

triggering memory, and increasing situational awareness.93 Workarounds are solutions to 

workflow mismatches that help to coordinate work, especially under conditions of high time 

pressure.90 Workarounds can be positive improvements but they can also lead to 

suboptimal situations.94 Studies show that the common practice of directly copy-pasting 

patient charts from prior clinical examinations without the needed edits and updates can 

lead to confusion, medical error, and medico-legal harm.95 Designing systems that are 

poorly integrated into workflows may make it difficult for clinicians to be aware of critically 

important information when making diagnoses and creating treatment plans, thus leading 

to suboptimal care or delayed care. In addition, design that is not optimized for a specialty 

care area’s workflow may inadvertently promote workarounds that bypass safety 

features.96 

While the challenge of meeting workflow expectations is considerable, the implications for 

patient safety are becoming more apparent in the literature.90 Modeling methods are 

needed to allow eRegistry software to accommodate the complexity of clinical environment 

workflows. Applying these methods provides more opportunities to provide high-quality 

care when inefficiencies in documentation and other tasks not directly related to real-time 

care are reduced.47 Previous experiences, for example in the business domain, have shown 

that orientating and structuring complex distributed software systems to the intended 

service is a suitable means for reducing cost and easing the composition of new or adapted 

applications by using existing services.97 Table 1 below depicts the different workflow tasks 

in the clinical and administrative areas in the health facility. 
Table 1: Workflow Tasks 

Workflow Tasks 

 Administration   Clinical 

 Schedule appointments 

Document patient information 

Retrieve and store patient medical 

records 

Process billing and claims 

Communication 

  Medical treatment (triage) 

Record patient history 

Examine and assess patients 

Develop treatment plans 

Provide patient education 

Prescribe medication 

Order procedures, lab tests 

Clinical patient follow-up  

     
 

Source: Jason Lee and Adele Shartzer. Questions and Answer Brief: Health IT and Workflow in Small Physicians' 

Practices. NIHCM Foundation, April 2005. Available at http://www.nihcm.org/pdf/AHRQ-QandA.pdf. Retrieved 

October 9, 2018. 

 

http://www.nihcm.org/pdf/AHRQ-QandA.pdf
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With the provisions established within the American Recovery and Reinvestment Act of 

2009 (ARRA)98 and the “meaningful use” criteria proposed by the Centers for Medicare and 

Medicaid Services (CMS)99 clinicians in the US are now tasked with demonstrating three 

fundamental criteria framed by specifications established in the ARRA. According to these 

criteria, clinicians must demonstrate that they are: 

i. using certified HIT including electronic prescribing in a substantial way, 

ii. reporting clinical measures  

iii. exchanging health information, and using data exchanged to advance the quality of 

healthcare delivery. 

This implies that for meaningful application of health information technologies to become 

apparent, their implementation in ambulatory care settings must produce minimal 

interference with clinical workflows.98 Clinicians can participate in various approaches to 

ensure incorporation of clinical workflow into eRegistry technology at the start of 

implementation with minimal disturbance to clinical workflow and productivity. This is 

possible by use of techniques such as workflow assessments and clinical workflow diagrams 

which enable clinicians to gain a better understanding of the various patterns that create 

routine workflow in their clinical settings.100 After thorough workflow assessments, 

clinicians may find it necessary to redesign their internal clinical workflow processes to 

optimize productivity and achieve seamless integration of eRegistry technology with clinical 

workflow. For clinicians, the considerations underlying the revamping of workflows should 

always be aimed at improving patient safety, enhancing the quality of patient data 

collected, enriching workflow efficiency, and improving distribution of workflow tasks.100 

 

2.6 The Open Smart Registry Platform (OpenSRP) 
The OpenSRP is an open-source and standards-based community health information 

software system that was created for ministries of health worldwide to transition from 

paper registers to digital records. The digital nature of the OpenSRP also allows healthcare 

providers to account for services administered and resources.101 This allows healthcare 

providers to manage their patient populations with decision-support and data monitoring 

as recommended by the WHO.102 In the age of today where resource constraints continue 

to hinder the expectations for health systems to achieve universal health coverage, the 

OpenSRP complements other digital health information systems, including medical records 

systems (OpenMRS),103 health management information systems (DHIS2),104 logistics 

information systems (OpenLMIS).105  

Healthcare providers are tasked with activities such as explicitly identifying and registering 

populations, screening, assessing, and managing patients as well as accounting for services 

received and missed.11 National governments are tasked with supervision of large 

workforces, ensuring data quality and punctuality in reporting in both low and high 

resource settings. Too often, data is left to molder in poorly organized, paper-based 
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systems, or are trapped in digital silos incompatible with each other.102 Timely and 

appropriate use of and action on information is vitally important yet the amount of time 

spent on the associated paperwork makes these tasks exhausting and undermines the 

quality and coverage of essential services.11 The WHO and partners designed the OpenSRP 

to address these concerns. The OpenSRP covers a wide range of health conditions across 

the reproductive, maternal, neonatal, and child health. For purposes of privacy, client 

health information is password-protected and encrypted with industry-standard encryption 

software. The OpenSRP works offline and uploads data when connection is available, 

making it perfectly suited for even the most remote settings.101 

2.6.1 Functions of the OpenSRP  

The functions of the OpenSRP are described below: 

1. Patient Identification & Registration  

Correct patient identification and registration allows healthcare providers to better track 

patients and equips governments with a reliable tool for collecting individual level data at 

point of care, resulting in a more accurate denominator.106 At the ground level, the failure 

of health facility staff to correctly identify patients contributes errors in medication, 

transfusion, testing, wrong person procedures and the discharge of infants to the wrong 

families. The working hours of clinical staff members have been reduced in an attempt to 

reduce the errors that clinical staff make due to exhaustion from long working hours. This 

leads to an increased number of team members caring for each patient which also increases 

the probability of miscommunication during routine hand-over procedures.  

In many countries worldwide, wristbands are traditionally used for identifying hospitalized 

patients. However, instances of missing bands and wrong information limit the efficacy of 

the wristbands. The lack of a standardized coding system for the wristbands has also 

contributed to errors by staff who provide care at multiple facilities. Patient 

misidentification has been identified as a root cause of many errors and it is for this reason 

that the Joint Commission in the United States of America listed improving patient 

identification accuracy as the first of its National Patient Safety Goals in 2003. This has 

since been an accreditation requirement.107 

The WHO recommends that member states adopt strategies that allow for correct patient 

identification. Among these strategies is the implementation of automated systems such 

as bar coding, a newer technology which has shown to have the potential to improve 

patient identification in a cost-effective manner.101 Supportive OpenSRP features for this 

function include: 

• Register clients 

• Auto-generated unique IDs 

• Facial recognition 

• Remove or transfer client from register (in case of death or move to another area) 

• Record client demographic information 
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• Record relationships between clients and link their records (e.g. mother and child) 

• Search and update client records from outside the catchment area 

• Offline client registration and lookups 

• Capture client's photo 

• Edit/Update client demographic and contact information.108 

 

2. Patient Health Record for Client Management  

Ancient Egyptian hieroglyphic inscriptions and papyri from 1,600-3,000 BC indicate the use 

of medical records to document client’s health status and services received. These records 

became more routinely used in the 1900s. Today, health records in many parts of the world 

are handwritten on paper, maintained in folders.109 However, paper-based records are 

prone to misplacement, poor preservation and misinterpretation. It is common to find 

missing data in paper-based records as many more pieces of information like doctor charts, 

mental health notes and test results are not always stored in the same record for the same 

client. Equally problematic is the fact that the clinician and the client will each have a 

different set of information gathered over the years. There lacks a central location where 

all this information can be compiled and accessible to both physicians and consumers alike. 

110 A study conducted on the benefits of electronic tools showed increased interoperability 

of information systems, enhanced quality of care, increased patient safety and better time 

management.111 The same study cites privacy concerns, technical hitches and legal issues 

as some of the risks of implementation of electronic tools. 

eRegistries such as the OpenSRP allow for easier and quicker navigation through the entire 

medical history of a patient by way of a few mouse clicks. These records are easy to store 

and transport and can be made accessible to multiple healthcare workers at the same time, 

at multiple locations which facilitates collaborative care.39 The OpenSRP also promotes 

continuity of care across life stages and ensures clients receive the complete package of 

health services with automated scheduling and reminders for follow-up visits and required 

services. Supportive OpenSRP features for this function include108 : 

• Automated online and offline health service scheduling and reminders for health 

workers 

• In-form calculations (e.g. high-risk pregnancy calculation, expected delivery date, 

age from birthdate, nutritional status, etc.) 

• Data entry constraints 

• Clinical decision support algorithms 

• Automated growth chart plotting 

• Send SMS health service reminders 

• Send SMS health promotion messages 

• Dynamic search by specified parameters (e.g. ID number, name, facial recognition, 

etc.) 
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• Dynamic filter by specified parameters (e.g. location, service prioritization, etc.) 

• Sort by specified parameters (e.g. alphabetical order, expected delivery date, 

service prioritization, etc.) 

• Record all visits and services provided 

• Display service history by client (including vaccination history, health indicators, 

vitals, etc.) 

• Edit/Update visit and service history 

• User configurable views 

• Map view of patient register  

 

3. Decision Support and Work Planning 

This feature supports frontline health workers in different geographical areas to provide 

quality care and record quality data that is required to monitor the performance of the 

district and national health systems.101 Supportive OpenSRP features for this function 

include 108: 

• Automated aggregation of health service indicators for reports (e.g. daily tallies, 

monthly reports, etc.) 

• Display color-coded health service reminders for clients 

• Automated notifications based on in-app logic for health services (e.g. counselling 

prompts, alerts for risk factors for poor child development, reminders to record 

weight, check BCG scar, etc.) 

• Clinical decision support algorithms (e.g. identifying high risk clients) 

• Counselling materials (e.g. informational pamphlets, reference manuals, 

multimedia, etc.) 

• Workflow support chat bots for health workers  

Sim et al. define a Computerized Decision Support System (CDSS) as a software that is 

designed to be a direct aid to clinical decision-making, in which the characteristics of an 

individual patient are matched to a computerized clinical knowledge base, and patient-

specific assessments or recommendations are then presented to the clinician or the patient 

for a decision.112 Such systems have been developed for clinical issues such as angina 

diagnosis and timely administration of immunizations. These information systems serve to 

improve the quality of care by integrating evidence-based guidelines in clinical algorithms, 

showing alerts of critical information and reminders of overdue preventive health tasks. 

They can also be programmed to provide automated advice for drug prescribing and 

critiques of physician order entries.113 

Important issues to factor in when making the decision to adopt a CDSS for local patient 

care include CDSS effectiveness, user acceptance, clinician retention of autonomy, 

relevance and accuracy of information delivered and clinician computer skills.114 As a result 

of the computerization of tasks and activities in the spheres of other scientific domains, 
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there is now great enthusiasm for introducing CDSSs into health facilities. CDSSs are 

proliferating, their technical performance and usability are improving, and the number and 

quality of evaluations is increasing. These evaluations have shown that many CDSSs 

improve practitioner performance. Still uptake has been slow because of the multiple 

challenges in software development, testing, and implementation. Also, further research 

is needed to show the effects of these systems on patient health.113 

 

4. Routine health indicator reporting  

Clerical burden, especially documentation of care and order entry, has been cited as one 

of the contributing factors to clinician burnout.115 Patients have previously described clinical 

team members going through repetitive mundane questioning and computer 

documentation, and spending little time making eye contact and talking to them, or 

performing physical examination.116 This is also a heavy time-consuming clerical burden 

for the associated staff and affects both the completeness and accuracy of the data.117 

Previous studies have shown that sending indicator data automatically from a health facility 

Electronic Medical Record (EMR) to the national-level reporting system is both possible and 

beneficial.118 It eliminates need for manual data entry that can introduce transcription 

errors and reduces delays, thus improving indicator data completeness and accuracy for 

use at the facility, subnational, and national levels. It is also less time consuming to prepare 

and submit indicator data and the number of facility staff required to fulfil reporting 

requirements at health facilities, which is key to scale up of a health information system 

(HIS) without the need for additional human resources. The OpenSRP serves to facilitate 

all frontline healthcare providers in multiple areas to submit periodic reports required for 

health systems performance monitoring.108  

 

5. Interoperability  

The OpenSRP has been designed to allow for integration with existing, widely-used digital 

health information systems, such as DHIS2 and OpenMRS.108 The OpenSRP serves as a 

facilitator of better health outcomes and a key platform for information exchange between 

all stakeholders in the health care system. Interoperability among these systems is 

essential to achieving health goals by facilitating the availability and use of quality health 

data.101 

 

6. Monitoring & Performance Management  

The OpenSRP has been designed to empower governments and other project stakeholders 

to make decisions based on available data, provide feedback on performance, effectively 

manage incentives and ensure quality control. These features are targeted for those at the 

district, provincial, and/or national level to be able to manage specific interventions and 

health workers’ performance. Supportive OpenSRP features for this function include: 
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• Automated monthly report downloads 

• Web dashboard for reporting and performance monitoring 

• Health worker performance scoring and feedback 108 

Clinical performance measurement and public reporting are taking center stage worldwide, 

linked to transparency initiatives and incentive systems that reward physicians for meeting 

endorsed quality standards.119  

Poor performance of service providers contributes to poor quality of care. 120According to 

Hughes et al. poor performance is a result of unclear expectations, skills deficit, resource 

or equipment shortages or a lack of motivation.121 The use of HIT in these settings has 

created opportunities for automated performance measurement and provision 

of feedback to individual healthcare providers so as to allow for clinical learning and 

behavior change.119 A review of 900 studies on interventions to improve prescribing in low- 

and middle-income countries (LMICs) found little improvement over a 20-year interval, 

with an average of only 50% of prescriptions following standard treatment guidelines at 

the conclusion of the review period in 2009.122 Lack of individualized performance feedback 

could be an important factor constraining performance improvement, especially in district 

hospital settings in African countries where feedback is often not provided.123 Using data 

from eRegistries to generate individualized performance feedback shows overall potential 

to improve clinical performance in low-resource settings. However, technology used for 

this purpose must be designed to adapt to variations in provider rotations, disruptions to 

care processes, and user acceptance.123  

 

7. Supply Chain Management  

It is important for supply chain managers to have a thorough understanding of stock usage 

and supplies available at the health facility level so as to be able to effectively order and 

allocate supplies based on actual demand.124 The OpenSRP is designed to minimize stock-

outs and wastage by providing oversight of supplies available in the field. Supportive 

OpenSRP features for this function include: 

• Adjust stock balance 

• Record stock received, issued, and wasted 

• Automated calculation of stock wastage 

• Stock forecasting108  

According to PATH, an effective logistics management information system (LMIS) should 

ensure that adequate quantity and quality of vaccines, essential medicines, and supplies 

are always available to meet patient demand. For this, the LMIS must be able to support:  

• Capturing of accurate routine administration, dispensing, and consumption data.  

• Real-time, end-to-end logistics management from point of origin to service delivery 

point.  

• Demand forecasting, capacity planning, and modeling based on consumption.34 
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The 2030 Agenda for Sustainable Development was adopted by all United Nations Member 

States in 2015. At its heart are the 17 Sustainable Development Goals (SDGs).42  

The third sustainable development goal in this list is “to ensure healthy lives and promote 

well-being for all at all ages”.125 Ensuring an uninterrupted supply of drugs is a crucial part 

of providing healthcare in developing countries. In recent decades, the complexity of the 

public health supply chain, and the volumes and varieties of health care products, have 

greatly increased. This has resulted in a fragmented system that has been difficult to 

coordinate and has hampered product availability.126 Stockouts are frequently encountered 

in developing countries and can have severe detrimental effects on patient care. This is 

particularly important and visible in the case of complex chronic diseases like Human 

Immunodeficiency Virus (HIV) and TB, where stockouts can lead not only to poorer 

outcomes but also to drug-resistance. The drug supply chain includes procurement, 

shipping, storage, and dispensing to patients. Accurate information on current stocks and 

estimates of future requirements is critical to avoiding stockouts and expired stock, and to 

allow cost-effective bulk purchasing.21  

 

2.7 THRIVE Multi-site Study 
The WHO led a consortium of researchers, academic and technology partners from around 

the globe who have joined efforts to focus on the adaptation, scaled deployment, and 

impact assessment of the OpenSRP and associated technology innovations. This work is 

referred to as the Technologies for Health Registers, Information, and Vital Events 

(THRIVE) study. The Thrive OpenSRP deployments are designed to be interoperable with 

DHIS2 and national health information systems already in place. Once adopted, they can 

also be customized to align with a country’s national eHealth strategy and policy. The 

THRIVE study has 4 guiding principles which all the OpenSRP deployments under the 

THRIVE study must meet: 

1. User-centered design  

A user-centered design process develops products based on an in-depth understanding of 

the user needs and context of use and input from users is sought throughout all stages of 

the development process.127 

2. Research-informed adaptation 

This is the process by which stakeholders make efforts to become informed about the 

supporting scientific research and the related uncertainties surrounding the science. This 

requires clarifying the distinction and interface between the research and operational 

aspects of adaptation.128 

3. Evidence-based practice 

Evidence-based medicine is the conscientious, explicit and judicious use of current best 

research findings in making decisions about the care of individual patients. The practice of 

evidence-based medicine means integrating individual clinical expertise with the best 

https://sustainabledevelopment.un.org/post2015/transformingourworld
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available external clinical evidence from systematic research. Individual clinical expertise 

refers to the proficiency and judgment that individual clinicians acquire through clinical 

experience and clinical practice.129 

4. Mobile Health (mHealth) best practices 

mHealth is medical and public health practice supported by mobile devices, such as mobile 

phones, patient monitoring devices, personal digital assistants, and other wireless devices. 

mHealth involves the use and capitalization on a mobile phone’s core utility of voice and 

short messaging service (SMS) as well as more complex functionalities and applications 

including general packet radio service (GPRS), third and fourth generation mobile 

telecommunications (3G and 4G systems), global positioning system (GPS), and Bluetooth 

technology.130 Best mHealth practices include health providers ensuring they have buy-in 

and representation from all key leaders who will ultimately be involved in implementing 

and using the mHealth solutions. Another best practice is to ensure the system in use is 

up-to-date with the current mobile technology.131 

In 2015 the THRIVE consortium developed a multi-site research study for Reproductive, 

Maternal, Newborn, and Child Health (RMNCH) that aims to adapt, implement at scale and 

assess the impact of the OpenSRP and associated solutions on health system performance 

and health information systems.108 As shown in Figure 3, this study was planned to run for 

five years.  
Figure 3: Timeline of Activities of the Multi-Site Research Study by THRIVE 

 
Source: http://smartregister.org/casestudies-study.html. Retrieved October 9, 2018. 

http://smartregister.org/casestudies-study.html
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2.7.1 THRIVE Case Studies 

THRIVE Pakistan 

The Pakistan arm of the THRIVE OpenSRP deployment focused on developing solutions for 

Household registers and Vaccination registers which also contain a Stock register in Korangi 

town. Healthcare in Korangi is available through a mixture of public and private healthcare 

facilities but most of the population can only afford services provided public health facilities. 

There is a general shortage of qualified physicians and nurses serving in Korangi. At the 

household level, community health workers and vaccinators are often the first and only 

point of contact for health care services. The community health workers are often ladies 

chosen by their own communities to promote healthy lifestyle practices such as nutrition 

and hygiene, and to generate demand for reproductive and maternal health services. 

Vaccinators are responsible for ensuring children receive complete immunization coverage 

as recommended. 

There is a severe lack of essential oversight and monitoring of healthcare workers and 

extensive paper work which makes the process of data verification an extremely heavy 

clerical burden for the stakeholders involved. Pakistan has recently developed a national 

civil registry, but half of the population has still not taken advantage of registering for a 

national ID number. As a result, immunization targets are based on inaccurate and 

outdated population data. This severely hampers efforts to estimate immunization 

coverage and efforts to eradicate preventable early childhood diseases. Community health 

workers often reside within the community which puts them in a position to play a vital 

role in establishing the actual population baseline for care and ensuring everyone in the 

community is registered and receiving routine health coverage.132 

 

THRIVE Indonesia 

The Indonesian site of the THRIVE OpenSRP deployment took place on the Lombok island 

in south-eastern Indonesia. The inhabitants of this island live very far from the PHC 

facilities where frontline healthcare workers are placed, limiting access to quality health 

care services. That is why the Indonesian health care system employs thousands of women 

as midwives, community vaccinators, nutrition nurses, and FP (family planning) field 

workers to serve the population. These healthcare workers are the first and often the only 

point of contact for health care access for millions of people living on the island. However, 

they are often inadequately trained and have poor access to health information tools. 

Indonesia’s decentralized health system relies heavily on a paper-based health 

management information system and the divided management structure of maternal and 

child health services has led to overlaps in responsibilities and inefficient workflows and 

reporting structures in the field level, and confusion over health indicators at the national 

level. 

The OpenSRP in Indonesia aims to streamline data collection and reporting processes, 
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improve communication between different workers, and provide continued skills 

development and training for the CHWs. The Bidan app was developed for midwives, the 

Gizi app was developed for nutritionists, and the Vaksinator app was developed for 

Vaccinators. Each application was comprised of a different set of solutions that reflected 

the roles and responsibilities of each healthcare worker. The OpenSRP provides a platform 

for the different healthcare workers to collaborate on patient care and collectively take 

responsibility for the complete care of the mother and child. This helps the CHWs to 

manage and track their clients appropriately and provide more timely service delivery. At 

national level, this approach helps to generate reliable health indicators.133 

 

THRIVE Bangladesh 

The Ministry of Health and Family Welfare (MOHFW) was divided into the Directorate 

General of Family Planning (DGFP) and the Directorate General of Health Services (DGHS). 

The DGFP is responsible for family planning services and aspects of maternal and child 

health while the DGHS is responsible for all other health services, with an emphasis on 

childhood immunizations. 

The DGFP employs Family Welfare Assistants (FWAs) to aid in distribution of family 

planning methods at community level, while Family Welfare Visitors (FWVs) provide family 

planning and maternal and child health services in a healthcare facility. The DGHS employs 

frontline healthcare workers and community-based Health Assistants (HAs), for the 

execution of the country’s Expanded Program on Immunization (EPI) during outreach 

sessions. 

Each cadre is responsible for client registration and tracking of service provision in paper 

registers provided by the HIS unit within their respective branch of the Ministry. This has 

led to overlaps in service delivery and inefficient workflows at the field level, and conflicting 

sets of health indicators at the national level. There is a disconnect between the data that 

is needed, collected, and used for decision-making. 

The OpenSRP in Bangladesh was deployed to address these concerns through separate 

apps which catered to the job functions of FWAs, FWVs, and HAs. These applications 

contained solutions that matched the healthcare worker’s job functions. These solutions 

helped streamline data collection and aggregation and allow for real time communication 

between healthcare workers, allowing for smoother and more timely service delivery as 

well as generate more reliable national health indicators.134 

 

Zambia Electronic Immunization Register (ZEIR) 

The Better Immunization Data (BID) Initiative, led by PATH, is an initiative to improve the 

availability and accessibility of quality data regarding immunizations, which will lead to 

better decisions by health workers and ultimately better health outcomes.26 The BID 

Initiative, in partnership with the Zambian government, chose the OpenSRP platform to 

http://bidinitiative.org/
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deploy a digital vaccination register solution in rural Southern Province, Zambia. There is 

limited internet connectivity and access to quality health services in this region. 

The decentralized Zambian health system relies heavily on paper-based health 

management information systems which results in lack of field-level data visibility and poor 

tracking of immunization defaulters. Handling the paper-based system is also time-

consuming, burdensome, and prone to errors. This makes it difficult for the immunization 

program managers responsible for resource allocation to base their decisions on quality 

data. ZEIR was introduced in 2017 to eliminate the paper-based data entry and reporting 

burdens in the health system. 

ZEIR was first introduced in an initial pilot and the feedback from the healthcare workers 

was extremely positive. They recognized that ZEIR makes their work easier by automating 

their tallying and report generation. They also appreciated how ZEIR made it easier for 

them to look up the records of children and record their vaccinations. They also reported 

that the electronic data entry and reporting also increased the accountability of the 

healthcare workers and added a level of transparency to immunization data. Since the 

deployment of ZEIR, more than 32,000 children have been registered and over 324,000 

vaccinations administered as of November 2017.135 

 

2.8 Principles for Digital Development 
In the late 2000s, the Principles for Digital Development were developed in consultation 

with The Bill and Melinda Gates Foundation, the Swedish International Development 

Agency (SIDA), the UN’s Children’s Fund (UNICEF), UN Development Program (UNDP), the 

World Bank, and the U.S. Agency for International Development (USAID) and the World 

Health Organization (WHO). These principles also aim to establish a community for those 

who work in development of digital tools. They are intended to serve as a non-compulsory 

set of research-based recommendations intended to guide practitioners to succeed in 

applying digital tools to development programs. These principles are not meant to be 

stagnant and may evolve over time to suit specific contexts and settings33:  

1. Design with the user 

2. Understand the existing ecosystem 

3. Design for scale 

4. Build for sustainability 

5. Be data driven 

6. Use open standards, open data, open source, and open innovation 

7. Reuse and improve 

8. Address privacy and security 

9. Be collaborative 

 

This work addresses the first of these principles: Design with the user.32  
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The needs, characteristics and challenges of the end user must be considered in great 

detail for digital initiatives to be successful. This approach is known as user-centered design 

also referred to as human-centered design and it starts with the assumption that all users 

have basic needs and limitations and that it is the designer's responsibility to understand, 

anticipate, and design in accordance with these needs and limitations.136 This approach 

requires the developers to engage directly with the prospective end-users through 

conversation, observation and co-creation. The information gathered through this 

engagement becomes the basis upon which the prototypes are built, tested and refined 

until they effectively meet user needs. This approach helps to ensure that developers 

create solutions that address the specific context, culture and actual needs of the intended 

market. This approach also translates to partnering with users throughout the product 

lifecycle, co-creating technologies, and continuously gathering and incorporating users’ 

feedback.33 

2.8.1 Core Tenets 

These are the approaches used to facilitate user-centered design.32 They include: 

i. Design solutions that enhance users’ current processes, save time, use fewer 

resources and improve quality of service. 

ii. Incorporate multiple user types and stakeholders in each phase of the product 

lifecycle to direct feature needs and revise the design. 

iii. Develop context-appropriate solutions informed by users’ priorities and needs, 

considering the ecosystem and accepting that digital solutions will not always be 

the best fit. 

iv. Develop the solution in an incremental and iterative manner, with clear objectives.  

v. Ensure that the design is sensitive to and considers the needs of the traditionally 

underserved. 

vi. Embrace an iterative process that allows for incorporating feedback and adapting 

your solution after the initial testing and launch. 

vii. Be open about setting expectations, and let people opt out of participating in the 

design process.  

2.9 Importance of Requirements Gathering  
Managing the software requirements gathering process is a critical first step in ensuring 

the meaningful use of any software development project. This process in software 

development is also known as requirements engineering. It helps developers to understand 

stakeholders' needs and develop high quality, cost efficient software.137 Studies show that 

information systems have been developed according to the visions of the developers 

without the involvement of other stakeholders has led to the abandonment of the systems 

even when they were technologically sound. This is because they did not meet the needs 

https://www.ideo.org/approach
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of the direct users. This discovery led developers to engage customers and end-users in 

the process of defining the envisioned functionalities of the system so as to promote user 

acceptance the system is more readily used.138 Because of the pressure that often arises 

from the budgetary deadlines and time constraints, requirements engineers often face the 

challenge of deciding which requirements, when met, lead to higher stakeholder 

satisfaction and need prioritization. It is for this reason that requirements’ prioritization is 

among the most critical decision-making processes during the software development 

process.139 

The requirements of a software system are classified into two main categories: functional 

requirements and nonfunctional requirements.140 Functional requirements describe the 

functional behavior of the system whereas nonfunctional requirements express how good 

a system should work. Nonfunctional requirements include quality attributes such as 

reliability, modifiability, performance, or usability.141 Ultimately, the goal of developing any 

software system is to meet the various stakeholders' needs.118 This work addresses the 

functional requirements for eRegistries that support the provision of contraceptive care. 

 

2.10 Summary 
This chapter elucidates on the WHO recommended contraceptive care methods and eHealth 

approaches that have been used previously in the development of eRegistries in other 

clinical domains in different parts of the world. This coupled with an understanding of 

workflow and workflow challenges that implemented eHealth tools may introduce if not 

aligned to workflow serves as an important basis for the process of requirements gathering 

for eRegistries that support contraceptive care.  
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3.0 METHODOLOGY 
Collaborative Requirements Development Methodology (CRDM) 

Introduction 
In 2009 the Public Health Informatics Institute in conjunction with PATH developed the 

collaborative requirements development methodology (CRDM).34 This methodology was 

developed to determine and document health information system user requirements as 

well as to produce requirements in supply chain as one of the core functional domains of a 

national health system. This methodology was first applied in the domain of logistic 

management and supply chain. Several smaller projects such as the TB and Leprosy 

Logistics System Assessment in Tanzania have shown that the methodology can be 

successfully applied to clinical domains.37 The CRDM involves the application of workflow 

analysis and modeling in a richly collaborative manner with stakeholders, subject matter 

experts, and users. One of the key contributors to the effectiveness of the CRDM is the use 

of simple non-technical language that is familiar to users and subject matter experts. This 

enables greater clarity and accuracy when communicating the needs of users of information 

systems to software and system engineers. These requirements can then be used by 

governments to make better informed decisions when acquiring, evaluating or enhancing 

eHealth tools for national use.34  

According to the US Public Heath Informatics Institute, common requirements can be used 

to strengthen health information systems in multiple ways.36 These include: 

1. Enable countries to save time and money and reduce the risk of software 

development projects by reusing common requirements vetted by others. 

2. Enable developers of solutions to create software that is useful across programs 

and countries. 

3. Enable donors to focus resources on health information system development 

projects that can be used across projects, countries, and programs. 

3.1 Previous Works That Employed The CRDM 
Previous studies demonstrated that while programs and countries are indeed different in 

many ways, when carefully examining the work of handling pharmaceuticals, vaccines, and 

medical supplies, there are many more common and shared processes than unique. This 

is a critical insight, as it sets the stage for health information systems to be informed by 

common requirements. This methodology was chosen for this work after it showed to be 

an effective means of requirements gathering in other domains such as the logistics 

management34, maternal health35 and infant immunization26. These previous works on 

specific domains presented sets of descriptions, models, and figures that were produced 

as a result of the methodology. These artefacts can be used in discussions between health 

professionals and suppliers of information systems. Although none of the previous works 
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produced using the CRDM can be seen as definitive authority on the specific domains, they 

can serve as a road map for helping ministries of health move toward the development of 

effective eRegistries. The artefacts can also be used as tools for structuring specific 

implementation projects, informing vendor requests for proposals (RFPs) and evaluating 

capabilities of already existing electronic tools.36  

 

3.2 The CRDM steps 
1. Domain – A set of functions and processes that define the work of a specific area 

of the larger health system (e.g. supply chain). 

2. Process Framework – A set of processes that define the boundaries of a domain and 

the relationships between them and other systems and domains. 

3. Workflow – A set of activities and tasks that follow each other in a logical sequence 

to achieve a goal or create a product of value to the organization, stakeholder, or 

client. Also known as a business process. 

4. Activity/Task Model – A visual representation of a workflow in terms of tasks, sets 

of tasks, and decision points in a logical workflow used to enhance communication 

and collaboration among users, stakeholders, and engineers. 

5. Requirement – A statement that simply describes what an information system must 

do to support a task, activity, or decision in a workflow. It is a simple non-

technology statement that usually begins with “the system must or shall...”.34  

 

3.3 Selection of Focus Domain 
The domain represents a set of processes and activities that occur together and can be 

worked with as a set. The CRDM is composed of three main sets of activities:  

1. Planning and Research 

This activity focused on developing draft workflows for contraceptive care based on existing 

research and proven practice. In the case of contraceptive care there was already a rich 

repository of well-documented practices and process definitions. Key to the CRDM process 

was the core work group which consisted of a blend of healthcare workers, users, and 

stakeholders who are employees at the World Health Organization Headquarters in 

Geneva. The profile of participants was developed, and 15 individuals were invited to 

participate. The final activity of this stage was the preparation for the core work group 

workshop. This activity included finalizing meeting structures, selecting the correct 

facilitation techniques, and developing the agendas and participant materials. 

 

2. Workshops and Field Validation  

In this phase the draft workflows for contraceptive care was developed in the planning and 

research phase was tested and refined. The workflows were evaluated by the core work 
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group members during a three-day workshop. Through a facilitated process, work group 

members analyzed the draft workflows and refined it based on their knowledge of provision 

of contraceptive care practices. Then, through a series of plenary, small groups, the core 

work group elaborated the workflows, processes, activities, and requirements. During this 

activity the content produced by the core work group was captured and documented. 

Refined version of the draft workflows were produced from this activity. 

 

Deviation from protocol: Due to constraints in resources, field validation of the mapped 

work flows was not carried out. Instead, a revision with the core technical group was done. 

During this revision, the contributions from the core technical group were clarified.  

 

3. Analysis and Documentation  

To improve the effectiveness of the CRDM process and be able to support the contributions 

of the invited core technical group, careful analysis of the workflows was carried out. 

Previous efforts to determine and document processes, activities and requirements were 

also reviewed. The outputs of the collaborative workshop were then translated into 

descriptions and activity models that accurately represent the processes, activities, and 

functional user requirements.  

During this phase it was extremely critical that extra attention was paid on the functional 

user requirements and to clearly avoid computer technical language and discussions of 

actual technology solutions. This ensured that the results of the CRDM focused on the 

“What” and “Why” descriptions of the desired health information system, not on the “How” 

or physical information technologies that may be used to implement the requirements. It 

was important to also use vocabulary and descriptions contributed by participants of the 

core group that would also have clear meaning to software developers and system 

engineers.34  

 

3.4 Workflow Mapping Conventions 
Conventional diagramming techniques were utilized to visualize the workflows. Camunda 

Business Process Management and Notation Specification (BPMN) was the software chosen 

for this exercise. Table 2 below represents the set of diagramming conventions that are 

widely used according to the Object Management Group’s BPMN version 2.0 and have also 

been used in this work.38 
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Table 2: Diagramming Conventions Widely Used According to the Object Management Group’s BPMN Version 

2.0 

 

A pool consists of multiple swim lanes that 

depict all the individuals or types of users 

that are involved in carrying out the 

business process or workflow. For 

example, a pool would depict the business 

process of conducting an outreach activity, 

which involves multiple stakeholders 

represented by different lanes in that pool.  

 

Each individual or type of user is assigned 

to a swim lane, a designated area for 

noting the activities performed or expected 

by that specific actor. For example, a 

health worker may have one swim lane; 

the supervisor would be in another swim 

lane; the clients/patients would be 

classified in another swim lane.  

 

Used to depict the “start” of the process 

 

Used to depict the end of a process. There 

can be multiple end events depicted across 

multiple swim lanes in a business process 

diagram.  

 

In flowchart standards, the activity, step, 

task or process symbol is a pointed 

rectangle.  

 

This is another symbol conventionally used 

in flowcharts to indicate a sub-process or 

predefined process as well.  
 

 

This symbol, conventionally used for 

flowcharts only, to indicate a 

documentation process.  
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This denotes the flow direction from one 

task to the next in order of occurrence.  

 

This is the decision symbol in flowchart 

convention that depicts a conditional 

operation that dictates which direction the 

data or process will take. There are only 

Yes/ No, or True/False decisions made 

here.  

 

Each workflow has a title and associated general process notes which are further 

elaborations of the activities in the workflow diagrams. For purposes of quick recognition, 

the general process notes are in landscape format while the requirements are in portrait 

format.  

 

3.5 Numbering Schema for Functional User Requirements 
Table 3 below represents a legend for the schema that has been used in the appendix 

section of this work to document the functional user requirements developed in this work. 
 

Table 3: Numbering Schema Used for Functional User Requirements  

Functional User Requirements 

Reference #  Description  

1  Workflow ID 

1.1  Activity  

1.1.1.  Requirement  

1.1.1.1  Alternative or More Specific Requirement  
Source: “The Collaborative Requirements Development Methodology and Common Requirements for Logistics 

Management Information Systems. Copyright © 2010 Program for Appropriate Technology in Health (PATH) and 

the Public Health Informatics Institute.” Retrieved September 19, 2018. 

 

The requirements were organized in tables reflecting each workflow and associated with 

the tasks they support. Not all listed activities within the workflows have associated 

functional user requirements. By showing activities that do not have associated 

requirements, the complete logical flow of work which will be useful in the subsequent step 

when translating functional requirements into technical specifications is captured. Creating 

these technical specifications will then be the work of software engineers, not part of the 

CRDM.34  
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3.6 Summary 
This chapter provides an understanding of the methodology chosen for this work and the 

impact that this methodology has had when used in previous works. This chapter also 

provides a detailed description of how the methodology was used to gather common 

functional user requirements for eRegistries that support contraceptive care provision, 

which is among the objectives of this work. For purposes of understanding the workflows 

described, this chapter also provides clarity on the mapping conventions used in the 

software chosen to map out workflows and the numbering schema used to describe the 

gathered requirements in the results and appendix section of this work. 
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4.0 RESULTS 

Introduction 
This chapter presents the workflows and functional user requirements which were 

gathered by the use of the CRDM. The core group members were invited to collaboratively 

identify and describe their workflows when administering contraceptive care. The 

workflows presented in this chapter are representative of the common workflows that the 

core group described. Each workflow is accompanied by general process notes that 

describe the tasks involved in the workflow as described by the core group members. The 

core group was also invited to derive functional user requirements from the workflows 

described to ensure that the requirements gathered are aligned with the already existing 

workflows. This is an approach that has been used in the global resources that were 

consulted in preparation for this work.26,33,34  

The Figure 4 below depicts the activity of core group members where common workflows 

were identified and mapped out using sticky notes. In this particular example, the 

participants were invited to map out the workflow for the clinician who is administering 

contraceptive care to a client seeking contraceptive care for the first time at the health 

facility.  
 

Figure 4: Workflow Mapping of the Core Group 

  

 
During this activity the content produced by the work group was documented and used to 

produce a refined version of the draft business process framework. 

 

 



36 
 

There are six workflows that the participants identified and mapped out. Each workflow 

was given an ID number for unique identification purposes.  

i. Workflow ID- 1: Registering/Querying client record 

ii. Workflow ID- 2: Encounter between the clinician and client seeking contraceptive 

care for the first time  

iii. Workflow ID- 3: Encounter between the CHW and client seeking contraceptive care 

for the first time 

iv. Workflow ID- 4: Referral 

v. Workflow ID- 5: Periodic reporting between the CHW and supervising clinician 

vi. Workflow ID- 6: CHW and clinician reporting on stock 
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4.1 Registration or Query  
Figure 5 below represents the workflow collaboratively mapped out by the members of the 

core group for the process by which the client’s record is registered (for first visits) or 

queried (for return visits) in the health facility records. 
Figure 5: Workflow for Registration or Query, Workflow ID- 1 
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4.1.1 General Process Notes 

Objectives:  

i. Start or contribute to the client’s lifelong contraceptive care record. This will allow providers and the client to identify what 

contraceptive methods have been given. 

ii. Correctly locate or identify a client’s contraceptive care record as well as review and update a client’s record to provide a complete 

contraceptive care history for follow-up purposes. This will be used by clinicians as the basis of discussions to determine 

recommended contraceptive methods and due dates. 

1.1 Client visits facility. 

This prompts query request. 

1.2 Query client record. 

 The provider or “Query Only” user queries the system with 

 client IDs (typically last name, gender, date of birth, 

 and/or village). Partial dates and near matches may be necessary. 

 A “Query Only” user may be a CHW or another provider who 

 needs to check the patient status only. 

1.3 Found exact match? 

  The provider reviews results returned by the  

  system to determine if the client currently has a  

  record in the system. If only exact matches can be 

  given as results, the user will be prompted to  

  supply more information, continue the search, or 

  create a new record. 

1.4 Possible matches found? 

The system returns a list of possible matches 

 found based  on client IDs. The provider reviews 

 the list to determine if a client record that matches 

 with the client exists. 

1.5 Create client record. 

  If a client record was not found the provider  

  creates a new record using required patient  

  demographic IDs. 

1.6 Enter details into contraceptive care register. 

A single-line entry is put into a contraceptive care 

register for the client. The data from the visit is 

entered (vitals, obstetric history). If the client 

is not from that area, there may be no entry in 

the register. Depending on the circumstances one 

may be entered (if the client will reside there for 

some time) or not (if they are there only for a 

short time).  
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1.7 Select client and request status. 

1.8 Display or receive record. 

The system matches the client record, validates 

contraceptive methods, and returns a response 

with the client’s contraception history and 

recommended return visit date. 
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4.1.2 Functional User Requirements for the eRegistry Supporting Registration or 

Query of the Client 

 
This theme includes uniquely identifying each client to ensure that the right client receives the 

recommended contraceptive care at the recommended time. This allows for the stakeholders 

determine demand and plan for the required stock.  

This theme also covers the ability of the eRegistry to identify and consolidate duplicate records 

and to warn if a client with the same given name, last name and date of birth already exists 

in the system. This functionality complements the unique identification of each client, so that 

the healthcare workers can ensure that the right client is receiving the right contraceptive 

care. It also improves forecasting by providing an accurate number of clients in the catchment 

area. This functionality enables the user to update client information.  

 

1.1 Client visits healthcare facility. 

The system should be able to indicate the type of visit the client has come for. This should be 

based on if it’s a first-time visit, a scheduled return visit, a visit following referral. If the visit 

is a result of a referral then the system should also indicate the primary source of referral. 

return visit, indicate client has arrived for scheduled visit. Certain activities, such as checking 

in a visit or entering a new client should make the status of a patient like "arrived" or “waiting 

to be seen”. 

The system should also create a client queue by desired service or available provider. The 

queue will need to be time stamped with arrival time and should also indicate and sort 

according to arrival time or special needs. 

 

1.2. Query client record. 

The system should allow a system administrator to configure search parameters such as 

mandatory fields and when partial information is acceptable. The system should allow the user 

to search if client is already registered in system (using at least two identifiers) and allow for 

searching and matching on partial information (such as partial birthdays and biodata). The 

system should also allow searching with wild cards. Where possible, the system should allow 

the user to find client records using barcodes. Finally, the system should allow for the end 

users to search and match clients based on family relationships or demographics.  

 

1.3. Found exact match? 

The system should have ability to automatically identify existing client records and validate 

that a client does not exist before adding a new record.  
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1.4. Possible matches found? 

The system should have ability to automatically identify similar existing client records and 

return results that look or sound similar to the search term. 

 

1.5. Create client record. 

The system should allow attachment of a digital photograph to the client's record and indicate 

mandatory fields that must be filled out by the user for client registration to be valid. In the 

event of an emergency, the system should support temporary identification in humanitarian 

situations when the identity of the client is unknown. 

  

1.6. Enter details into contraceptive care register. 

A minimal data set should be enforced by the system to allow for valid registration for a new 

client. The system should allow the user to enter all necessary registration data and indicate 

that this is the first visit. Family relations should be modeled by cross-referencing client data 

in the system. The system should provide a mechanism to prevent unwanted duplication of 

records and in case of duplication of records, the system should provide means to merge the 

duplicates. 

The system should also allow the user to select the previously attended contraceptive care 

center of the client (if any) from a list as defined by the system administrator and allow for 

remote access and update of client records (via mobile device). Finally, the system should 

give a unique identification number to the client.  

 

1.7. Select client and request status.  

 

1.8. Display or receive record. 

The system administrator to configure what information and what data will be returned to 

determine a match. The system should also display enough data to confirm client. 

If this is a returning visit, the visit should be added to the previous visit to show that the visits 

are related. Users should be allowed to modify or update appropriate client data as necessary. 
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4.2. First Clinician Encounter with Client 
 
Figure 6 below represents the workflow collaboratively mapped out by the members of the 

core group for the process by which the clinician attends to the client receiving contraceptive 

care for the first time.
Figure 6: Workflow for First Clinician Encounter with Client, Workflow ID- 2 
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4.2.1 General Process Notes 

Objective: To collaboratively decide the contraceptive methods available to the client who has not yet used contraceptive 

methods before, administer the method agreed upon, and record the relevant necessary data.

 

2.1 Greet client and establish rapport and confidentiality. 

Ensure privacy, tell the client that everything that will be 

discussed will remain confidential. 

2.2 Ask client reason(s) for visit and any other health 

concerns. 

Help the client to talk about their needs, doubts, concerns 

and any questions they might have. 

2.3. Registration. 

See registration sub process. 

2.4. Discuss family planning goals with client. 

Includes desire to or not to conceive, spacing in between 

pregnancies. 

2.5. Perform clinical assessment. 

Use a standard checklist or form from the Health 

Management Information system to write down their biodata 

and health history, Ob/Gyn history, FP use history and any 

co existing illness. Record vital signs. 

2.6. Assess medical eligibility for use of FP methods. 

Refer to MEC tool. 

2.7. Counseling. 

Refer to recommended counseling tools for clinicians. 

2.8. Shared decision-making. 

Assist client(s) in selecting a contraceptive method that is 

the best fit for their individual situation in a manner that 

reflects the clients’ preferences for decision making. 

2.9. Is the clinician able to provide the chosen FP method?  

The commodities may be out of stock and the patient may 

have to come back at an agreed time or seek the 

commodity at another health facility. It is possible that the 

clinician is not authorized to provide the desired 

contraceptive method in the given context. For example, the 

WHO recommends that the Nurse-Midwife can safely provide 

all long and short contraceptive methods and only provides 

PMs in the context of rigorous research. 

2.10. Obtain IC as per established protocol. 

Indicates that the client has received all the 

relevant information regarding the voluntarily chosen 

contraceptive method. Especially important for permanent 

methods. 
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2.11. Provide chosen contraceptive method. 

2.12. Schedule follow up care visit with client. 

Give documentation that indicates the date and time 

of follow up appointment. This may also trigger a 

schedule process. 

2.13. Tell client to return should side effects become severe 

or unexpected. 

Discuss potential side effects and provide related 

instructions/guidelines in written form appropriate for lay 

persons if possible. 

2.14. Complete documentation for client encounter. 

As per established protocol. 

2.15. Refer.  

See process for ‘Referral’. 
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4.2.2 Functional User Requirements for the eRegistry Supporting the First Client Encounter 

with the Clinician 

 
This theme includes ensuring that the clinician captures and documents all the necessary 

information from the client regarding individual preferences that shape family planning 

goals, current health status, eligibility for various contraceptive options and any other 

factors that should be considered when making a shared decision on the appropriate 

contraceptive method for the client. This theme also explores ensuring the healthcare staff 

safely attend to clients within their recommended scope of practice. This theme also 

highlights the concepts of informed consent and ensuring the client fully understands the 

required self-care and follow up care for the chosen contraceptive method. Examples given 

by members of the core work group include: correct condom use, what should be done in 

case a dose of the prescribed oral contraceptive is missed and expected side effects. 

2.1 Greet client and establish rapport and confidentiality. 

The eRegistry should prompt the clinician to establish rapport and confidentiality before 

further discussion. 

 

2.2 Ask client reason(s) for visit and any other health concerns. 

The eRegistry should allow for the clinician to document reason(s) for visit and concerns. 

 

2.3 Registration. 

The eRegistry should link to the ‘Registration’ process. 

 

2.4 Discuss family planning goals with client. 

The eRegistry should provide an allowance for the clinician to document key details of this 

discussion. 

 

2.5 Perform clinical assessment. 

The eRegistry should provide space for the clinician to document findings of clinical 

assessment. 

 

2.6 Assess medical eligibility for use of FP methods.  

The eRegistry should give access to the WHO-MEC Wheel. 

 

2.7 Counseling. 

eRegistry should provide counseling tools approved for clinician use. 

 

2.8 Shared decision-making. 
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The eRegistry should provide context specific information in response to the clinical data 

entered. It should offer context sensitive reference material on demand and allow for 

inclusion of preferences of the clients. 

 

2.9 Is the clinician able to provide the chosen contraceptive method? 

 

2.10 Obtain informed consent (IC) as per established protocol. 

The eRegistry should require the clinician to indicate IC has been given before the start of 

the procedure. 

 

2.11 Provide chosen contraceptive method. 

The eRegistry should provide multichoice options in form of a drop-down menu that 

prompts the clinician to indicate the method chosen. 

 

2.12 Schedule follow up care visit with client.  

The eRegistry should provide standard follow up care protocols for use based on method 

for use in routine follow-up. It should be able to display the clinical notes of the last client 

encounter. 

The eRegistry should provide a way for the clinician to set a reminder to follow up with 

client and display a schedule of available days for the next appointment. It should also 

indicate (based on protocol) the preferred days for the next appointment. It should allow 

for the input of custom schedules to allow for visits on specific days/times, account for 

holidays and vacations. 

The eRegistry should also record identification and tracking information (such as phone 

number) for client in schedule. It should provide a way for the client to opt in to scheduled 

reminders or targeted contraceptive method information and allow for alerts and reminders 

to be sent to CHWs as appropriate.  

 

2.13 Tell client to return should side effects become severe or unexpected.  

The eRegistry should provide guidelines and alerts to help identify side effects as severe 

and provide decision support for abnormal symptoms. It should also provide 

online/SMS/voice access to instructions for expected and severe side effects. 

   

2.14 Complete documentation for client encounter. 

The eRegistry should provide standard protocols for use in documentation that includes 

the time and date of the client encounter and allow users to modify or update appropriate 

client data as needed. It should be able to identify some clinical data fields as mandatory 

and allow space to record any significant observations that may be specific to that client 

e.g. gender-based violence. It should allow edits to fields on screen before information is 
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committed. It should be able to request additional data based on data given. For example, 

if the client says she has ever used a contraceptive method before, the eRegistry should 

request additional data on which contraceptive it was. The eRegistry should support local 

languages and allow a data entry screen to be set up to support a protocol that caters for 

allowing multiple data types and configurations. The data entry screen should support the 

entry of discrete data and provide a way to attach codes to discrete data without requiring 

the user to enter these codes. It should also allow for simplified methods for data entry 

and provide cues for alerts. It should also be able to adjust display to fit small screens 

(such as mobile phones) for community/outreach purposes. 

 

2.15 Refer. 

The eRegistry should link to the ‘Referral’ process. 
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4.3 First Client Encounter with the CHW 

Figure 7 below represents the workflow collaboratively mapped out by the members of the 

core group for the process by which the CHW attends to the client receiving contraceptive 

care for the first time. 
Figure 7: Workflow for First Client Encounter with the CHW, Workflow ID- 3
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4.3.1 General Process Notes 

Objective: To make a shared decision on the contraceptive options available to the client who has not yet used contraceptive 

methods before, administer the method agreed upon, and record the relevant necessary data.

3.1 Establish good rapport with the community members. 

In most settings the members of the community chose the 

CHW. Thus, a trust relationship must be established and 

maintained. 

3.2 Perform surveillance of the catchment area. 

The purpose of the surveillance is to determine the demand 

for the contraceptive care services in the catchment area. 

3.3 Identify members who require contraceptive care 

services. 

As the CHW determines demand s/he is also able to 

determine who in the community requires contraceptive care 

services. 

3.4 Registration. 

See process of registration. 

3.5 Counseling. 

Refer to recommended counselling tools for CHWs. 

3.6 Shared decision-making. 

Assisting patients in selecting a contraceptive method that is 

the best fit for their individual situation in a manner that 

reflects the clients’ preferences for decision making. 

3.7 Is the CHW able to administer the chosen method?  

Is it out of stock? The WHO recommends that the CHW in 

most settings can safely administer condoms and 

contraceptive pills. With further training or in the context of 

rigorous research, s/he can administer injectables. 

3.8 Check quality of FP commodity. 

Discoloration, expiry dates. 

3.9 Administer contraceptive method. 

Based on acceptance of client and availability of commodity. 

3.10 Schedule follow up.  

Give documentation indicating the date and time of the 

follow up appointment. This may also trigger a scheduling 

process. 

3.11 Advise client to seek medical attention if side effects 

become severe. 

Advise client that minor side effects such as bleeding changes 

for hormonal methods are expected. 

3.12 Document client encounter as per protocol. 

3.13 Refer. 

See process of Referral. 

3.14. Reporting. 

See process for ‘Reporting’.  

3.15. Check for another similar FP commodity. 

That is safe for client.
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4.3.2 Functional User Requirements for First CHW Encounter with the Client 

 

This theme includes ensuring the CHW is able to identify clients, safely attend to clients within 

the recommended scope of practice and document client encounters even in remote settings. 

It also includes the CHW being able to offer context sensitive reference material on demand. 

Obtaining informed client consent and ensuring the client has fully understood the required 

self-care and follow up care for the chosen contraceptive method are also a significant part of 

this theme. In discussing this theme, the core group explored the requirements that facilitate 

proper communication between the CHW and associated mainstream healthcare staff. A key 

user request was that the system generates follow up schedules and identifies clients who are 

due and overdue for follow up care. 

 

3.1 Establish good rapport with the community members. 

In most instances, the CHW is chosen by the community members from the community s/he 

resides in. As contraceptive care is a sensitive matter in many communities, the CHW should 

be a trusted member of the community. 

 

3.2 Perform surveillance of the catchment area. 

The eRegistry should provide remote access to input, modify and view lists of women of 

reproductive age and their status. It should also provide a way for the Clinician to alert CHW 

of potential client and assist in the tracking and monitoring of potential clients by sorting and 

reporting on specific attributes such as date of last delivery or abortion among the target 

population. 

 

3.3 Identify members who require contraceptive care services. 

In response to a query, the eRegistry should provide specific information on how to access 

the CHW in the area and provide remote access to input, modify and view lists of women of 

reproductive age and their status. 

  

3.4 Registration. 

The eRegistry should allow a community user to self-register for CHW service as well as allow 

for the CHW to register the client into the FP register. The eRegistry should like to the 

registration process.  

 

3.5 Counseling. 

The user should be able to access the counselling tools approved for CHW use from the 
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eRegistry. 

  

3.6 Shared decision-making. 

The eRegistry should provide context-specific information in response to the entry of clinical 

data and offer context sensitive reference material on demand. It should also allow for 

inclusion of preferences of the clients while providing alerts for certain contraindications or 

clinical signs that should be considered when deciding on a contraceptive method. 

    

3.7 Is the CHW able to administer the chosen method? 

The eRegistry should be able to provide criteria for referral to the clinician and provide a list 

of contraceptive methods that the clinician can safely provide. 

 

3.8 Check quality of FP commodity. 

The eRegistry should display check list against which the quality of the contraceptive 

commodity is assessed. It should prompt the CHW to key in key information such as batch 

number and expiry date of the commodity administered and be able to save this information. 

  

3.9 Administer contraceptive method. 

The eRegistry should provide the user the space to indicate the method that has been 

administered. 

 

3.10 Schedule follow up. 

The eRegistry should provide standard protocols for use in routine follow-up and identify the 

date of the last attended visit. It should also provide a way for the CHW to set a reminder to 

follow up with client. A schedule indicating available days and time (based on protocol) should 

be displayed to indicate the preferred days for follow-up visit. The eRegistry should allow the 

CHW to record with the identification and tracking information (such as phone number) for 

the client in scheduled for follow up. It should also provide a way for the client to opt in to 

scheduled reminders or targeted FP method information. 

The eRegistry should allow for the input of custom schedules to allow for visits on specific 

days/times, while considering holidays and vacation days for the health workers. It should 

also allow for alerts and reminders to be sent to other community agents as appropriate. 

 

3.11 Advise client to seek medical attention if side effects become severe. 

The eRegistry should provide guidelines and alerts to help identify side effects as severe and 

provide online/SMS/voice access to guidance for expected and severe side effects at 
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community level. It should also provide decision support for abnormal symptoms. 

 

3.12 Document client encounter as per protocol. 

The eRegistry data entry screen should allow multiple data types and configurations. The 

eRegistry should provide a data entry screen that supports the entry of discrete data and 

provide a way to attach codes to discrete data without requiring the user to these codes. At 

the same time, the eRegistry should provide standard protocols for use in documentation that 

allows the CHW to record any significant observations that may be client-specific e.g. gender-

based violence. Must be able to identify some fields as mandatory such as date of last 

delivery/abortion. Based on the information fed into the eRegistry, it should be able to request 

additional information e.g. if the client admits to previously using a contraceptive method, the 

CHW should be prompted to feed into the eRegistry which method it was and why the client 

stopped using it. If cessation was as a result of side effects, the nature of side effects should 

also be recorded. 

The CHW should also be able to make edits/corrections to fields on screen before the entered 

information is committed. The eRegistry should also record time and date of client encounter, 

support local languages and provide cues for alerts. It should also adjust display to fit small 

screens such as mobile phones and tablets. 

  

3.13. Refer. 

The eRegistry should allow for the CHW to send a referral request to health center. It should 

allow the healthcare facility to indicate that the referral has been received on their end. It 

should also allow the healthcare facility to indicate that the referred client has been attended 

to after she is seen at the health facility.  

If the referred client is not attended to within a set amount of time (based on protocol), the 

eRegistry should send a message to the CHW for follow up within the community. The 

eRegistry should also be able to display a list of all pending referrals. 

    

3.14. Reporting. 

The eRegistry should link to the reporting process. 

 

3.15. Check for another similar FP commodity. 

The eRegistry should prompt the CHW to check for another commodity based on information 

keyed in and record batch numbers of commodities rejected and reason for rejection. 
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4.4 Referral 
Figure 8 below represents the workflow collaboratively mapped out by the members of the 

core group for the process by which a client is referred to a higher or more equipped level of 

care. 
Figure 8: Workflow for Referral, Workflow ID-4 
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4.4.1 General Process Notes 

Objective: To appropriately refer a client to a higher or better equipped level of care.

 

4.1 Identify reason for referral. 

This could be based on the client’s health history 

or client’s wish for contraceptive method that is 

not currently available at the health facility. It 

may also be an emergency or complication. 

4.2 Alert the secondary provider of the reason for 

referral. 

Include the name of the client, reason for referral 

and any treatment administered so far. 

4.3 Is the potential receiving provider able to receive 

the client? The receiving provider should be able 

to say whether s/he can receive the client based 

on availability of required care and resources at 

the referral centre. 

4.4 Identify alternative provider. 

The choice of alternative provider should be 

based on the most accessible and affordable 

healthcare provider who is able to administer the 

desired method. 

4.5 Give client the contact information of the 

available secondary provider  

Includes location, directions, phone number, 

name of health facility. 

 

4.6 Is it an emergency? 

4.7 Set up an appointment for the client with the 

secondary provider.  

The clinician informs the client when the next 

return visit is. Other monitoring or interventions 

may still be done at this time (such as weight and 

general health education). If the FP method is not 

available, the client is instructed when to return 

based on when it will be available and counseled 

on other FP options that can be used in the 

meantime. 

4.8 Complete the pertaining referral documentation. 

As per established protocol. 

4.9 Does the client have a means of transport 

available? 

4.10 Arrange for a means of transport.  

Arrangements are made based on client’s 

condition and availability of transport. 

4.11 Send to referral centre via arranged means of 

transport. 

Client is transported via arranged means. 

4.12 Advise client to attend the appointment. 
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Explain to client the possibility of return to 

fertility or complications if she fails to attend 

scheduled appointment. 

4.13 Give client relevant documentation to go with to 

the secondary provider.  

This should indicate biodata, condition, any 

treatment given and contraceptive history as 

necessary.
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4.4.2 Functional User Requirements for eRegistry supporting Referral 

This theme highlights the core group’s perceived benefit of the ability for the eRegistry to 

incorporate context-sensitive, real-time decision support that prompts the clinicians to identify 

clients who require referral, identify suitable secondary health facility and schedule referral 

appointment in consultation with the secondary healthcare provider and client.  

 

4.1 Identify reason for referral 

The eRegistry should provide context-sensitive, real-time decision support that may be in form 

of alerts, advice, resources that is linked to a criterion for referral. 

 

4.2 Alert the secondary provider of the reason for referral 

The eRegistry should provide a drop-down list of referral facilities and their contact numbers 

as well as maintain an up-to-date and accurate referral list that can be updated and viewed 

by multiple parties. 

 

4.3 Is the potential receiving provider able to receive the client? 

The eRegistry should support an up-to-date call list and provide a minimum set of information 

in referral request for referral site to determine if they can treat the client.  

 

4.4 Identify alternative provider 

The eRegistry should identify the next referral option based on condition and capacity of the 

proposed secondary center. 

 

4.5 Provide the client with the contact information of the secondary provider able to receive 

the client. 

The eRegistry should auto-fill and print the contact information of the available secondary 

provider.  

 

4.6 Is this an emergency? 

The eRegistry should create alerts for emergencies. 

 

4.7 Set up an appointment for the client with the secondary provider 

The eRegistry should allow for the user to record the scheduled date agreed on. 

 

4.8 Complete the pertaining referral documentation 

The eRegistry should provide a transfer report template based on a predefined format. Once 
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filled out by the user, the eRegistry should allow for the user to print the referral report and/or 

send the referral report via secure email to the receiving facility. 

 

4.9 Does the client have a means of transport available? 

 

4.10 Arrange for a means of transport 

The eRegistry should display a checklist of activities that need to be done to prepare the client 

for transport and provide up-to-date list of transport providers with contact information. The 

eRegistry should also provide communication support to manage transport electronically 

support payment for transport if needed. 

 

4.11 Send to referral center via arranged means of transport 

The eRegistry should provide for alerts for the departure from primary provider and arrival to 

the secondary provider site. 

 

4.12 Advise client to attend the appointment 

The eRegistry should provide a way for the client to opt in to scheduled reminders via SMS. 

 

4.13 Give client relevant health records to go with to the secondary provider 

The eRegistry should prompt the user to document the handing over of the pertinent 

documents and require the client to sign that s/he has received the pertinent documentation.  
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4.5 Periodic Reporting Between CHW, Clinician and Supervisor 
Figure 9 below represents the workflow collaboratively mapped out by the members of the 

core group for the periodic reporting between the CHW, clinician and supervisor. 
Figure 9: Workflow for Periodic Reporting Between CHW, Clinician and Supervisor, Workflow ID- 5  
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4.5.1 General Process Notes 

This is a generic process for the completion of all common reports related to contraceptive methods at the health facility. These 

reports are currently done manually and are extremely time-consuming to complete.

 

5.1 Communicate periodic performance measures and 

targets. 

Meetings are usually set up for these discussions. 

 

5.2 Record client encounters and stock consumption. 

Record data in health facility registers as per 

established protocol. In addition to recording the 

contraceptive method given in the patient health 

booklet, information regarding the antigens given, 

wastage and usage are recorded in various registers. 

Some are patient specific, some are simply tallying. 

 

5.3 Aggregate data into periodic reports. 

At the end of each specified period e.g. month, the 

individual tally sheets or books must be aggregated 

into a monthly report for that health center or 

district. The process for each is the same—only the 

source data is different. 

5.4 Cross check data between reports. 

The aggregate data is then validated or checked 

against other reports (e.g. the number of 

contraceptive vials given plus wastage should equal 

the number of  

commodities missing from the stock). 

 

5.5 Are there any errors? 

Are there any errors or discrepancies in the reports? 

This includes missing data 

 

5.6 Send to the next authoritative level.  

The report is then sent to the next authoritative level 

for the process to be repeated and data to be further 

aggregated. 

 

5.7 Correct errors. 

Errors in data (including missing and illegible data) 

must be corrected. This is often a very difficult 

process as accurate source data may not be 

available.
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4.5.2 Functional User Requirements for eRegistry Supporting Periodic Reporting 

Between the CHW, Clinician and Supervisor 

 
Reports are needed for monitoring the performance of service delivery from the facility to the 

national level. Reports need to show contraceptive care coverage as the percentage of clients 

living in a certain area, age and contraceptive care method. Defaulter information by location 

and community health worker and report cases of adverse events should also be included in 

the report. Ideally, reports are both automated and simplified, and they are submitted 

electronically to the district on a monthly basis. 

 

5.1 Communicate periodic performance measures and targets. 

The eRegistry should display periodic performance measures and targets. 

 

5.2 Record client encounters and stock consumption. 

The eRegistry should generate a report ID number and provide standard protocols for use in 

recording patient encounters and stock consumption as per established protocol. It should 

also display a warning if numbers show discrepancy of numbers in the report. 

It should allow the administrator to enforce parameters (e.g., time, age, race/ethnicity, 

jurisdiction, FP method grouping, specific program codes, other program codes, etc.) for 

reporting purposes. It should also allow the administrator to select report output parameters 

(e.g., display options, summary vs. detail report, sort options, alphanumeric vs. date, etc.). 

The administrator should also be able to define parameters and opt to save parameters as 

“public” so as to allow other users to generate the same report using the same parameters. 

It should be possible to modify/delete saved “public” parameters. The eRegistry should be 

able to generate the report based on the parameters set. 

The user should be able to choose a report-generation time frame such as ‘immediately’ or 

‘later’ as various factors necessitate. 

The eRegistry should be able to determine if the report can be immediately generated or if its 

generation must be delayed based on size of data and internet connectivity. It should 

accordingly generate a toaster message “report processing”. 

 

5.3 Aggregate data into periodic reports. 

The eRegistry should be interoperable with a statistical analysis software.  

 

5.4 Cross check data between reports. 

The eRegistry should have ability to indicate discrepancies and errors in the report. 
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5.5 Are there any errors? 

The eRegistry should be able to verify that the report is in the correct format and prompt the 

user to make corrections as necessary. 

 

5.6 Send to the next authoritative level. 

The eRegistry should allow the user to electronically save, display, or print the generated 

report as well as send it to the next authoritative level in a secure manner. The user should 

also be able to export data in selected file formats and to configure report displays. 

 

5.7 Correct errors. 

The eRegistry should allow the user to delete and/or modify data elements within the report.  
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4.6 CHW and Clinician Commodity Management  
Figure 10 below represents the workflow collaboratively mapped out by the members of the 

core group for commodity management conducted by the CHW and the clinician.  
Figure 10: Workflow for CHW and Clinician Commodity Management, Workflow ID- 6 
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4.6.1 General Process Notes 

Objectives: 

i. Dispatch contraceptive care commodities between stores or from a store to the health facility 

ii. Receive verified quantity and quality of goods into store 

iii. Manage inventory for contraceptive care commodities 

 

6.1 Update FP commodity tally. 

Refers to record that details the use of contraceptive 

commodities in the facility 

 

6.2 Perform physical count of stock in hand. 

As per established protocol. Some institutions require 

that two clinicians count the available stock for 

counter-checking purposes. 

 

6.3 Estimate demand for catchment area. 

Based on calculations considering minimum and 

maximum safety levels. Maybe push or pull 

model, need may be estimated by health center 

staff. 

 

6.4 Compile tally, estimated demand for health 

facility and outreach & current stock into an 

order/requisition form. 

Calculate required quantities based on guidelines and 

rules. Requisition form varies from none to 

handwritten.  

 

6.5 Submit order/requisition form to issuing 

body. 

This should be in documented form as per 

established protocol indicating the stock on hand and 

the estimated needed stock. 

 

6.6 Receive new supplies from issuing body. 

This should be documented as per established 

protocol.  

 

6.7 Perform physical count of new supplies and 

inspect delivery. 

Perform physical inspection. Check expiry date and 

for discolored products. 

 

6.8 Any damages, expired products or 

discrepancy in numbers? 
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Any damages, expired products or discrepancy in 

numbers?  

 

6.9 Reject. 

Do not accept products that are expired or 

discolored. Update records in case of discrepancy in 

numbers. 

 

6.10 Record Receipt. 

As per established protocol. Some institutions require 

that two clinicians sign receipt. 

 

6.11 Place in stock. 

After commodities are checked and approved, they 

are formally released to stock and moved into 

storage in the appropriate area. 

 

6.12 Notify supervisor. 

Record receipt information on ledger. Best practices 

include adding lot, expiration date. 

 

6.13 Notify issuing body.  

Notify issuing body of rejection and reason for 

rejection of commodities as per established protocol. 

The CHW notifies the clinician supervisor. 

 

6.14 Update ledger. 

As per established protocol.
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4.6.2 Functional User Requirements for eRegistry Supporting CHW and Clinician Commodity 

Management 

 

This theme explores the ability of the eRegistry to facilitate health facilities to update and view 

their contraceptive stock data. Stock management requirements include adjusting the stock 

balance based on a number of reasons including expiration dates, breakage, or discoloration 

of commodities. Other requirements include alerting when stock levels are low or have 

expired, and aggregating consumption data within a specified period at the POC. 

 

6.1 Update FP commodity tally. 

The eRegistry should allow the user to enter usage report by FP commodity, number of vials 

opened and calculate wastage. It should also prepare a FP commodity usage report based on 

standard protocol. 

 

6.2 Perform physical count of stock in hand. 

The eRegistry should allow the user to enter current stock levels. It should display a warning 

if number of supplies needed for insertion and removal of FP methods (e.g. syringes) does not 

match the actual FP commodities (e.g. implants). The user should be allowed to use Automatic 

Identification and Data Capture (AIDC) to capture stock information. 

 

6.3 Estimate demand for health facility and upcoming outreach/catchment area. 

The eRegistry should allow the user to enter the population-based information of the 

catchment area. It should be able to estimate the stock need according to pre-defined rules. 

These calculations should be based on a minimum quantity threshold. In the case of the health 

facility, the calculations for the demand for health facility and upcoming outreach/catchment 

area are also necessary.  

It should also be able to display past consumption data for the said catchment area and enable 

flexible order point based on user-defined criteria. 

 

6.4 Compile tally, estimated demand for health facility and outreach & current stock into an 

order/requisition form. 

The eRegistry should provide standard protocols for use in compiling and saving the requisition 

order as well as generate requisition order based on need. It should also display the minimum 

and maximum quantity order increments. 

 

6.5 Submit order/requisition form to issuing body. 



66 
 

The eRegistry should be able to allow the user to print the order/requisition form. It should 

also send order/requisition form electronically to the issuing body. 

 

6.6 Receive new supplies from issuing body. 

The eRegistry should have installed a template form to be filled when receiving supplies as 

proof of delivery (POD) as well as the AIDC to document receipt. It should also link the received 

order ID to the pertinent requisition ID. 

 

6.7 Perform physical count of new supplies and inspect delivery. 

The eRegistry should allow the user to enter current stock levels and display a warning if 

number of supplies needed for insertion and removal of FP methods (e.g. syringes) does not 

match the actual contraceptive commodities (e.g. implants). It should also allow the user to 

use (AIDC) to capture stock information. 

 

6.8 Any damages, expired products or discrepancy in numbers? 

The eRegistry should have a provision that employs AIDC to identify received stock. IT should 

also display warning if there are any discrepancies in numbers. 

 

6.9 Reject. 

The eRegistry should provide criteria for rejection and provide allowance for user to record 

reason for rejection. 

 

6.10 Record Receipt. 

The eRegistry should provide standard protocols for use in recording receipt. 

 

6.11 Place in stock. 

The eRegistry should display storage requirements for items and propose space/positions for 

each stock item. It should also create/update bin card per item. It should also be able to print 

the batch and expiry date tag. 

 

6.12 Notify Supervisor. 

The eRegistry should provide standard protocols for use in notifying the supervisor. 

 

6.13 Notify issuing body. 

The eRegistry should allow for the user to send a POD in form of an email or similar to the 

higher authorities. It should also provide standard protocols for use in notifying the issuing 
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body. 

 

6.14 Update ledger.  

The eRegistry should record stock issues/update stock records with quantity received per lot, 

batch number and expiry date. 

 

4.7 Summary 
Among the objectives of this work is to identify and map the common workflows conducted 

by healthcare workers to facilitate the process of gathering common functional user 

requirements for eRegistries that support contraceptive care. This chapter shows the results 

of the participants’ workflow mapping exercise that yielded the functional user requirements 

which are an important output of this work.  
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5.0 DISCUSSION, RECOMMENDATIONS, FUTURE RESEARCH & 

CONCLUSION 

Introduction 
This work is to applies the CRDM to gather functional user requirements for eRegistries that 

support contraceptive care. This chapter describes the challenges encountered in this process 

and pragmatic approaches that could be considered in the application of the requirements 

gathered from this work. Finally, this chapter also provides an overall perspective of this 

process based on the experience of conducting the CRDM process for this work as well as 

insights into possibilities for further research.  

 

5.1 Discussion 

Studies show that among the barriers of eRegistry implementation is clinicians doubt the 

ability of software vendors to deliver solutions that meet their actual needs. This points 

to the necessity for vendors to examine more thoroughly the needs of healthcare workers 

providing services at PHC facilities and how their designed applications fit into clinical 

practice in order to improve their acceptability and adoption in clinical practice.143 The 

intention of this work was to solicit opinions and technical input from frontline healthcare 

workers such as nurses, community health workers, and doctors regarding building a 

standard user and system requirements-based electronic registry to support 

contraceptive care. For the rough documentation, the participants were provided with 

sticky notes to write where they wrote one task per sticky note. For example, ‘register a 

client’ and ‘counsel a client about available options’ were tasks written on two different 

sticky notes. This facilitated discussions on the order of the tasks in the overall workflows 

until consensus was reached. 

At first, one of the most significant initial barriers to using the CRDM and workflow 

mapping for clinical care was the vocabulary used. For consistency purposes, it was 

unanimously decided to avoid the word ’business process’ and opted for ‘workflow’ instead 

which was easier understood by the core group. The researchers had to carefully and 

clearly explain the terms ‘workflow’ and ‘functional user requirements’. Once the 

participants could see and understand how these workflows accurately reflected their 

work, they quickly became more involved in the collaborative process.  

Another challenge was in recording activities and decisions consistently at the same level 

of granularity for each workflow. The more specialized experts tended to go into more 

granular details by recording smaller steps and sub-processes. Although these more 

detailed steps and sub-processes may be of significant clinical relevance, they contributed 
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little to the actual requirements gathering process. This is an expected challenge for 

workflow mapping across all healthcare specialties when experts describe the steps and 

create these maps from scratch with no previous experience in workflow mapping for 

purposes of determining functional user requirements. It was observed that as long as 

participants could that their concern, input, or idea is represented, its proper placement 

on the process map or requirements list could be skillfully mediated by the facilitator. The 

participants were not expected to be competent analysts without any background or 

training, they were only expected to contribute the content. Computer jargon and 

discussions of actual software and hardware solutions were intentionally avoided by the 

facilitator. 

Once the core group members collaboratively created the workflows and requirements, 

they had no issue in reading and understanding these materials. In subsequent sessions, 

when validating the documented requirements and workflows with participants who were 

not present at the first session, the workflows were easily understood with little to no 

explanation. After a single exposure, the participants were able to explain to their 

colleagues and further validate some steps. This ease of understanding and interpreting 

was universal among all the participants. The workflows and associated requirements 

showed to be excellent communication tools that allow for a common understanding 

between frontline healthcare workers and those who need to understand it from a more 

technical perspective.  

As the processes of drawing out these workflows for each of the processes was embarked 

on, it became clear which activities were unnecessarily repeated across multiple 

workflows. We found these repetitions to be redundant. An example of a redundant 

activity in some of the workflows include registration for the client already registered. 

Alternatively, reporting activities can be seen to take up significant time, of which can be 

reduced through automated reporting systems. These redundancies within each individual 

workflow aggregated to become pain points across health system levels. Mapping these 

workflows allowed easier visualization of the pain points and which activities can be 

automated electronically and these then became the common functional user 

requirements of the supportive electronic registry. Essential questions that came up 

during the discussions on requirements were: “Are there any requirements that are 

essential to address while others would be nice to have but not essential?” It was 

unanimously decided that the essential requirements would be prioritized and on a later 

date discuss the requirements that would be nice to have. Beyond simply labelling each 

activity, or task, within a workflow, it was also useful to add notes in layman’s language 

to the activity’s annotation for purposes of clarity and elaboration. The CRDM is described 
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as a generic process and can be used to identify, explore, deliberate, consult and 

document any workflow and its related requirements systematically.34 This methodology 

was found to be repeatable and adaptable in all the workflows mapped. It was also found 

that with proper planning, the process of conducting the methodology can be completed 

in a short time. In this case, the members of the core work group were locally available 

therefore participant scheduling was simple. In this work, one of the key benefits of the 

CRDM is that it allows for participants from diverse backgrounds to discuss their different 

points of view and achieve consensus. Thus, this methodology could potentially be 

beneficial at the national level for harmonizing diverse donors and programs across the 

health system as it is to establish common reusable requirements at the global level. 

The extremely collaborative process of mapping workflows in simple terms that are easily 

understood by the frontline healthcare workers and the technical software developers 

proved very effective in gathering functional user requirements. Once the participants 

understood what workflows and functional user requirements are, they were able to 

contribute to the process. Careful mediation by the facilitator helped the participants feel 

that their contribution was represented. Thus, this methodology helps to minimize the 

common “disconnect” between the frontline healthcare workers who use the eHealth tools 

and the software architects who design these tools. Studies show that information 

systems have been developed according to the visions of the developers without the 

involvement of other stakeholders has led to the abandonment of the systems even when 

they were technologically apt because they did not meet the needs of the users.138 Studies 

also show that when developers engage customers and end-users in the process of 

defining the envisioned functionalities of the system, the system is more readily used.144 

While the implications of this remain to be seen, this output creates optimism that having 

a common understanding between the users and the developers will result in alignment 

of eRegistries with workflows, reduced work arounds and reduced clinician resistance to 

eRegistry implementation. 

 

5.2 Recommendations: How to Apply Identified Requirements at a Practical 

Level  

The results of this work can be used as both a road map and a tool. First, the results can 

serve as a road map for helping ministries of health move toward the vision of an effective 

eRegistry that supports contraceptive care. Second, the results can be used as a tool for 

structuring specific implementation projects, informing vendor RFPs and providing a 

methodology that can be used for requirements gathering when designing electronic tools 

that support care provision in other health system domains. However, this work does not 
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provide the technical specifications for an information system which are often used for 

designing and writing software applications. Stakeholder and national authorities in 

various countries can customize or adapt the output of this work to local infrastructure 

and context so as to meet their country-specific needs. The results of this work can also 

be reused by other stakeholders in several ways: 

1. To evaluate and challenge current workflows so as to improve their efficiency or 

effectiveness. The workflows can also be used to create standard operating 

procedures to ensure consistency across a particular area of interest. 

2. Measure the functionality of a current eRegistry in use against the list of common 

functional requirements to identify possible enhancements for new or improved 

functionality.  

3. These common functional user requirements can be used as a benchmark when 

deciding if it is more cost‐effective to migrate to a new system or to enhance an 

existing system. Sometimes stakeholders at different levels will be in a position 

where they are required to choose among multiple systems the one that best 

matches their needs. This is often a difficult process in which different stakeholders 

may prefer different solutions. At the same time, not every software package will 

be equally strong across all requirements. This list of common functional user 

requirements may in this case be used to score different systems against a list of 

weighted and prioritized requirements based on country or team preferences, 

making the discussion more transparent and structured.  

4. These common functional user requirements can act as a checklist that can be used 

when drafting terms of reference or an RFP for a more enhanced supportive 

eRegistry.145 

5. The results of this work can also be used to inform the discussion on the 

functionality of a minimum viable product (MVP) for an eRegistry that could be 

used to enhance service delivery in contraceptive care, deployed to scale in a 

country and adapted for use in other countries.14 Lenarduzzi et al. define an MVP 

as a version of a new product, which allows stakeholders to collect the maximum 

amount of validated learning about clients with the least effort. It is an iterative 

process of idea generation, prototyping, presentation, data collection, analysis and 

learning. An MVP has only those features that allow the product to be deployed.146 

These requirements describe what is needed from an eRegistry to support workflows in 

contraceptive care. There is no attempt made to identify eRegistries that might meet 

those needs in this work. The decision to develop a custom software solution or purchase 

https://ieeexplore.ieee.org/author/37085357707
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a commercial product is a determination only relevant stakeholders can make based on 

their own programmatic and organizational needs. 

 

5.3 Further Research Areas 

It is critical to validate the mapped workflows in the field in order to understand the 

existing ecosystem of technology solutions and the key stakeholders in the area in which 

the eRegistry is designed for. It is also crucial to understand what pain points exist as an 

instrumental in identifying desired outcomes, enhancing functional user requirements, 

and developing a software solution that would appropriately addresses the needs of the 

intended users. Identifying the pain points helps to discover the inefficiencies in service 

delivery and redundancies in the client-level systems already deployed. It also helps to 

point out the challenges that are caused by lack of interoperability. 

This work only presents common functional user requirements that may serve as a 

template for use by ministries of health worldwide. However, it is upon the stakeholders 

to develop country-specific solutions by adapting and extending the common functional 

user requirements developed in this work to create country-specific solutions aligned to 

local infrastructure and context. 

It is critical to computerize the decision support tool recommended by the WHO for use 

by clinicians when prescribing contraceptive methods for individual clients. Studies show 

that this exerts pressure towards standardization and assists clinicians to cope with the 

challenges inherent in fast-changing medical knowledge. Computerization of decision 

support also reduces reliance on memory and easier communication between healthcare 

providers.147  

This work attempts to approve the CRDM for requirements gathering of functional user 

requirements for eRegistries in the field of contraceptive care. It is likely that there are 

many ways the methodology used can be refined, adapted, and improved. There is a need 

for the development of global repository of methods and their artefacts that can be 

available as public goods for countries, solution developers, and donors to be reused in 

future projects.  

Finally, applying the CRDM to more health system domains will strengthen the overall 

performance of eRegistries that support PHC. The development of functional user 

requirements in the field of contraceptive care is necessary but not enough to strengthen 

the overall health system. Use of the CRDM to develop functional user requirements for 

eRegistries that support different clinical domains such as laboratory services, human 
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resources, or national health insurance will provide a strong core foundation upon which 

countries could build their national health information systems.  

 

5.4 Conclusion 

In this work the CRDM process has been used to identify and map out the common 

workflows of healthcare workers that provide contraceptive care and to derive workflow-

based functional user requirements. The workflows and functional user requirements have 

also been described in detail by the core group members who were invited to represent 

the intended users of the supportive eRegistries. The CRDM process was found to be 

instrumental in gathering functional user requirements and in creating a common 

language that describes the workflows and requirements in contraceptive care in a 

manner understandable by donors, national authorities, frontline healthcare professionals 

and software developers. In the course of conducting this work several opportunities to 

take the process even further were unmasked.  

First, there is an opportunity to generalize the language and processes to allow the output 

to be applied to other clinical domains and services. This promotes reuse and helps 

recognize and design single solutions that may be applied to improve all health services. 

This step is critical in addressing the issue of silo mentality in that so often plagues 

healthcare worldwide.  

Second, there is still an opportunity to improve the process. While the process, tools, and 

output are effective and serve to align multiple stakeholders, the current methodology 

does not allow for brainstorming on different ideas that could allow for the transformation 

of service delivery. Technology allows for solutions that are simply not possible in a 

manual, paper-based process. Hence the full potential is not adequately addressed in the 

current methodology.  

Third, the impact this process will have on the development of new systems is yet to be 

determined. Will this assist countries in determining their system needs and informing 

the build or buy decision? Will it help improve the end products? Will it help ensure a 

system more closely addresses the actual clinical needs as opposed to perceived clinical 

needs? Will the use of the CRDM in gathering functional user requirements contribute to 

a reduction in the time software developers take to develop supportive eHealth tools? Will 

it allow for more robust user-centered solutions? While both users and developers feel 

this may in fact be the case, further research on the impact needs to be done.  

This work presents a set of descriptions, models, and figures that were produced as a 

result of the methodology applied to gather common functional user requirements for 

eRegistries supporting contraceptive care. These artefacts will be useful in discussions 
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between health professionals and developers of the supportive eRegistries. Although it is 

not intended for this work to be a definitive authority on the discipline of eRegistries, it 

can be useful in bridging the language and discipline of global health with the language 

and discipline of software and system engineering. It is for this reason that the 

methodology chosen was of a collaborative nature. This work also describes the 

methodology and as such can be used by global health practitioners who are interested 

in implementing it to inform software development related to health systems. The output 

from this work shows that involving frontline healthcare workers in requirements 

engineering for development of eRegistries and possibly eHealth tools in general is indeed 

a practical approach and a vital first step in ensuring their acceptability among users and 

applicability to clinical domains. Despite the opportunities for further enhancements, both 

the process and the outcomes were found to be highly effective and beneficial to the work 

and conversations around improving technology that supports the provision of health 

services. 
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APPENDIX 

FUNCTIONAL USER REQUIREMENTS 
Workflow: Registration or Query 

Workflow ID: 1 

TASK ID Task Requirement 

ID 

Requirement 

1.1 Client visits 

health facility  

  

  1.1.1 If it’s a return 

visit, indicate 

client has arrived 

for scheduled visit 

  1.1.2 Certain activities, 

such as checking 

in a visit or 

entering a new 

client should 

make the status 

of a patient like 

"arrived" or 

“waiting to be 

seen” 

  1.1.3 Create a client 

queue by service 

or provider 



 
 

  1.1.4 Queue will 

need to be time 

stamped with 

arrival time 

  1.1.5 Queue should 

also indicate 

and sort 

according to 

arrival time or 

special needs 

1.2 Query client 

record 

  

  1.2.1 Search if client 

is already in 

system (using 

at least two 

identifiers) 

 

  1.2.2 Allow for 

searching and 

matching on 

partial 

information 

such as partial 

birthdays and 

biodata 

  1.2.3 Allow searching 

with wild cards. 

  1.2.4 Allow the user 

to find client 

records using 

barcodes. 

 



 

 
 

  1.2.5 Allow a system 

administrator 

to configure 

search 

parameters: 

what fields are 

mandatory, 

when partial 

information is 

acceptable, etc. 

  1.2.6 Allow searching 

and matching 

for clients 

based on family 

relationships or 

demographics 

1.3.  Exact match 

found? 

  

  1.3.1 Have ability to 

automatically 

identify 

existing patient 

records 

1.4 Possible 

matches found? 

  

  1.4.1 Have ability to 

automatically 

identify similar 

existing client 

records. 

  1.4.2 Include results 

that look or 

sound similar 

to the search 

term. 



 
 

1.5  

 

Create client 

record.  

 

 

 

 



 

 
 

  1.5.1 Validate that a 

client does not 

exist before 

adding a new 

record.  

  1.5.2 Allow 

attachment of 

a digital 

photograph to 

the client's 

record. 

  1.5.3 Indicate 

mandatory 

fields that must 

be filled out for 

registration to 

be valid. 

  1.5.4 Allow for a 

temporary 

identification in 

emergency 

situations when 

full identity is 

unknown. 

1.6 Enter details 

into 

contraceptive 

care eRegistry. 

  

  1.6.1 Allow the user 

to enter all 

necessary 

registration 

data 



 

 
 

  1.6.2 Generate 

encounter 

number for 

visit. 

  

 

1.6.3 Allow family 

relations to be 

modeled by 

cross-

referencing 

client data.  

 

   

   

 1.6.4.  

 

 

Allow the user 

to select the 

health center of 

the patient 

from a list as 

defined by the 

system 

administrator. 

  1.6.5 Enforce a 

minimal data 

set to allow for 

a new 

registration. 

  1.6.6  

 

 

Uniquely 

identify every 

client. 

  

 

1.6.7  

 

 

Provide a 

mechanism to 

prevent 

unwanted 

duplication of 

records and 

means to 



 
 

handle 

duplicates. 

  1.6.8 Allow for 

remote access 

and update of 

client records 

(via mobile 

device) 

1.7 Select client 

and request 

status 

  

1.8 Display or 

receive record 

  

  1.8.1 Allow the 

system 

administrator 

to configure 

what 

information and 

what data will 

be returned to 

determine a 

match. 

  1.8.2 If this is a 

returning visit, 

the visit should 

be added to the 

previous visit 

(to show they 

are related). 

  

  1.8.3 Display enough 

data to confirm 

client. 

  1.8.4 Allow users to 

modify or 



 
 

 

  

update 

appropriate 

client data as 

needed 



 
 

 

Workflow: First Encounter with Clinician  

Workflow ID: 2  

Task 

ID 

Task Requirement 

ID 

Requirement 

2.1 

   

 

Greet client and 

establish rapport 

and confidentiality 

  

  2.1.1 Prompt the 

clinician to 

establish rapport 

and 

confidentiality 

before further 

discussion 

2.2 Ask client reason(s) 

for visit and any 

other health 

concerns 

  

  2.2.1 Allow for 

clinician to 

document 

reason(s) for 

visit and 

concerns 

2.3 Registration   

  2.3.1 See Registration 

process 

2.4 Discuss family 

planning goals with 

client 

  

  2.4.1 Allow space for 

clinician to 

document key 

details of this 

discussion 



 
 

2.5 Perform clinical 

assessment 

  

  2.5.1 Provide space for 

the clinician to 

document 

findings of 

clinical 

assessment 

2.6 Assess medical 

eligibility for use of 

FP methods 

  

  2.6.1 Give access to 

MEC wheel 

2.7 Counseling    

  2.7.1 Provide 

counseling tools 

approved for 

clinician use 

2.8 Shared decision-

making 

  

  2.8.1 Provide context 

specific 

information in 

response to the 

entry of clinical 

data 

  

 

2.8.2 Provide a way to 

define rules for 

alerts 

  2.8.3 Offer context 

sensitive 

reference 

material on 

demand 

  2.8.4 Allow for 

inclusion of 



 
 

preferences of 

the clients 

2.9 Is the clinician able 

to provide the 

chosen 

contraceptive 

method? 

  

2.10 Obtain IC as per 

established protocol 

  

  2.10.1 Require the 

clinician to 

indicate IC has 

been given 

before start of 

procedure 

2.11  

 

Provide chosen 

contraceptive 

method 

  

  2.11.1 Provide 

multichoice 

options 

2.12 Schedule follow up 

care visit with 

client. 

  

  2.12.1 Provide standard 

follow up care 

protocols for use 

based on 

method for use 

in routine follow-

up.  

  2.12.2 Identify the date 

of the last 

attended visit 

  2.12.3 Provide a way 

for the clinician 



 
 

to set a reminder 

to follow up with 

client. 

  2.12.4 Display a 

schedule of 

available days.  

  2.12.5 Indicate (based 

on protocol) the 

preferred days 

for follow-up 

visit. 

  2.12.6 

 

Record 

identification and 

tracking 

information 

(such as phone 

number) for 

client in 

schedule. 

  2.12.7 

 

 

   

 

Allow for the 

input of custom 

schedules to 

allow for visits 

on specific 

days/times, 

account for 

holidays and 

vacations. 

  2.12.8 Provide a way 

for the client to 

opt in to 

scheduled 

reminders or 

targeted 

contraceptive 



 
 

method 

information. 

  2.12.9 Allow for alerts 

and reminders to 

be sent to CHWs 

as appropriate. 

2.13 Tell client to return 

should side effects 

become severe or 

unexpected. 

  

  2.13.1 Provide 

guidelines and 

alerts to help 

identify side 

effects as 

severe. 

  2.13.2 Provide 

online/SMS/voice 

access to 

instructions for 

expected and 

severe side 

effects. 

  2.13.3 Provide decision 

support for 

abnormal 

symptoms. 

2.14 

 

Complete 

documentation for 

client encounter. 

  

  2.14.1 Provide standard 

protocols for use 

in 

documentation 

  2.14.2 Allow users to 

modify or update 



 
 

appropriate 

patient data as 

needed. 

  2.14.3 Allow space to 

record any 

significant 

observations 

that may be 

client- specific 

e.g. gender-

based violence. 

  2.14.4 Allow edits to 

fields on screen 

before 

information is 

committed. 

  2.14.5 

 

Record time and 

date of client 

encounter 

  2.14.6  Provide a data 

entry screen that 

supports the 

entry of discrete 

data 

  2.14.7 Support local 

languages 

  2.14.8  Provide a way to 

attach codes to 

discrete data 

without requiring 

the user to enter 

these codes 

  2.14.9  Must be able to 

identify some 

fields as 

mandatory 



 
 

  2.14.10 Must be able to 

request 

additional data 

based on data 

given  

  2.14.11 Allow a data 

entry screen to 

be set up to 

support a 

protocol – 

allowing multiple 

data types and 

configurations 

  2.14.12 Allow for 

simplified 

methods for data 

entry 

  2.14.13 Adjust display to 

fit small screens 

(such as mobile 

phones) 

  2.14.14 Provide cues for 

alerts 

2.15 Refer   

  2.15.1 See process for 

Referral. 

 

 

 

 



 
 

 

 

Workflow: First Patient Encounter with the CHW 

Workflow ID: 3 

Task ID Task  Requirement ID Requirement 

3.1 Establish good 

rapport with 

the community 

members 

  

3.2  

Perform 

surveillance of 

the catchment 

area 

 

  

  3.2.1 Provide remote access 

to input, modify and 

view lists of women of 

reproductive age and 

their status 

  3.2.2 Provide a way for the 

clinician to alert CHW 

of potential client 

  3.2.3 Assist in the tracking 

and monitoring of 

potential clients by 

sorting and reporting 

on specific attributes 

such as date of last 

delivery or abortion 

among the target 

population 

3.3 Identify 

members who 

require 

  



 
 

contraceptive 

care services 

  3.3.1 In response to a 

query, provide specific 

information on how to 

access the CHW in the 

area 

  3.3.2.  Provide remote access 

to input, modify and 

view lists of the 

women of 

reproductive age  

and their status 

3.4 Registration   

  3.4.1 Allow a community 

user to self-register 

for CHW service 

  3.4.2 Allow for specific 

registration into FP 

register by CHW 

  3.4.3 See process for 

registration 

3.5.  

  

Counseling   

  3.5.1.  

 

Provide counselling 

tools approved for 

CHW use. 

3.6.  

 

 

  

Shared 

decision-

making 

  

  3.6.1.  

   

   

Provide context 

specific information in 

response to the entry 

of clinical data 



 
 

  3.6.2 Provide a way to 

define rules for alerts 

  3.6.3 Offer context sensitive 

reference material on 

demand 

  3.6.4 

 

Allow for inclusion of 

preferences of the 

clients 

3.7 Is the CHW 

able to 

administer the 

chosen 

method? 

 

  

  3.7.1 

 

Provide criteria for 

referral to the clinician 

  

  3.7.2 Provide list of FP 

methods that the 

Clinician can safely 

provide 

 

3.8 Check quality 

of FP 

commodity 

  

  3.8.1  

    

Display check list 

against which the 

quality of the FP 

commodity is assessed 

  3.8.2 Require CHW to key in 

key information such 

as batch number and 

expiry date of the 

commodity 

administered  



 
 

  3.8.3 Record batch numbers 

of commodities 

administered  

3.9.  

 

Administer 

contraceptive 

method. 

  

  3.9.1.  Provide the user the 

space to indicate the 

method had been 

administered 

3.10 Schedule 

follow up. 

  

  3.10.1 Provide standard 

protocols for use in 

routine follow-up. 

  3.10.2 

 

Identify the date of 

the last attended visit. 

  3.10.3 Provide a way for the 

CHW to set a reminder 

to follow up with 

client. 

  3.10.4 Display a schedule of 

available days.  

  3.10.5 Indicate (based on 

protocol) the preferred 

days for follow-up 

visit. 

  3.10.6 Allow the CHW to 

record identification 

and tracking 

information for  

scheduled follow up 

visit. 

  3.10.7  Allow for the input of 

custom schedules to 

allow for visits on 



 
 

specific days/times, 

account for holidays 

and vacations. 

  3.10.8 Provide a way for the 

client to opt in to 

scheduled reminders 

or targeted FP method 

information. 

  3.10.9 Allow for alerts and 

reminders to be sent 

to other community 

agents as appropriate. 

3.11 Advise client 

to seek 

medical 

attention if 

side effects 

become 

severe 

  

  3.11.1 Provide guidelines and 

alerts to help identify 

side effects as severe. 

  3.11.2 Provide 

online/SMS/voice 

access to instructions 

for expected and   

severe side effects. 

  3.11.3 Provide decision 

support for abnormal 

symptoms. 

3.12 Document 

client 

encounter as 

per protocol. 

  



 
 

  3.12.1 Provide standard 

protocols for use in 

documentation. 

  3.12.2 Allow users to modify 

or update appropriate 

patient data as 

needed. 

  3.12.3 Allow space to record 

any significant 

observations that may 

be specific to the 

client e.g. gender-

based violence. 

  3.12.4 Allow edits to fields on 

screen before 

information is 

committed. 

  3.12.5 Record time and date 

of client encounter.  

  3.12.6 Provide a data entry 

screen that supports 

the entry of discrete 

data.   

  3.12.7  Support local 

languages. 

  3.12.8 Provide a way to 

attach codes to 

discrete data without 

requiring the user to 

these codes. 

  3.12.9 Must be able to 

identify some fields as 

mandatory. 

  3.12.10 Must be able to 

request additional 



 
 

data based on data 

given.  

  3.12.11 Allow a data entry 

screen to be set up to 

support a protocol 

allowing multiple data 

types and 

configurations. 

  3.12.12 Allow for simplified 

methods for data 

entry 

  3.12.13 Adjust display to fit 

small screens (such as 

mobile phones). 

  3.12.14 Provide cues for alerts 

3.13 Refer   

  3.13.1 Send a referral 

request to health 

center. 

  3.13.2 Produce a list of all 

pending referrals. 

  3.13.3 Allow the health 

center to complete 

referrals; this triggers 

a message back to the 

CHW. 

  3.13.4 Set a reminder for 

follow-up if referral 

not completed in set 

amount of time. 

3.14 Reporting.   

  3.14.1 See process for 

reporting. 



 
 

3.15. Check for 

another similar 

FP commodity 

  

  3.15.1  Prompt CHW to check 

for another commodity 

based on information 

keyed in. 

  3.15.2 Record batch numbers 

of commodities 

rejected and reason 

for rejection. 

  



 
 

Workflow: Referral 

Workflow ID: 4 

Task 

ID 

Task  Requirement 

ID 

Requirement 

4.1 Identify reason for 

referral. 

 

  

  4.1.1 Provide context-

sensitive, real-time 

decision support (alerts, 

advice, resources). 

 

  4.1.2 Display referral criteria. 

 

4.2 Alert the secondary 

provider of the 

reason for referral. 

 

  

  4.2.1 Provide a list of referral 

facilities and their contact 

numbers. 

 

  4.2.2 Maintain an up-to-date 

and accurate referral list 

that can be updated and 

viewed by multiple 

parties. 

 

4.3 Is the potential 

receiving provider 

able to receive the 

client? 

 

  

  4.3.1  Provide enough 

information in referral 

request for referral site 



 
 

to determine if they can 

treat the client 

 

  4.3.2 

 

 

Support an up-to-date 

call list  

 

  4.3.3 Provide enough 

information in referral 

request for referral site 

to determine if they can 

treat the client 

 

4.4 Identify alternative 

provider 

 

  

  4.4.1 Identify the next referral 

option based on condition 

and capacity. 

 

4.5.  

  

Provide the client 

with the contact 

information of the 

secondary provider 

able to receive the 

client. 

 

  

  4.5.1 Auto-fill and print the 

contact information if the 

available secondary 

provider 

4.6 Is this an 

emergency? 

  

  4.6.1 Create alerts for 

emergencies. 



 
 

4.7 Set up an 

appointment for the 

client with the 

secondary provider 

  

  4.7.1 Record scheduled data 

4.8 Complete the 

pertaining referral 

documentation 

  

 

 

 

 

4.8.1 

 

Provide a transfer report 

based on a predefined 

format. 

 

 

 

 

 

4.8.2 

 

Send the referral report 

via secure email to the 

receiving facility. 

 

4.9 

 

Does the client have 

a means of transport 

available? 

 

 

 

 

 

4.10 

 

Arrange for a means 

of transport. 

 

 

 

 

 

 

 

 

 

4.10.1 

 

Display a checklist of 

activities to prepare for 

transport 

 

 

 

 

 

4.10.2 

 

Display a checklist of 

activities to prepare for 

transport 

 

 

 

 

 4.10.3 Provide up-to-date list of 

transport providers with 

contact information. 



 
 

 

 

 

 

4.10.4 

 

Provide communication 

support to manage 

transport. 

 

 

 

 

4.10.5 

 

Support payment for 

transport if needed. 

4.11 

 

 Send to referral 

centre via arranged 

means of transport 

 

 

 

 

  4.11.1 Provide for alerts for the 

departure from primary 

provider and arrival to 

the secondary provide 

site 

4.12 

 

Advise client to 

attend the 

appointment 

 

 

 

 

  4.12.1  SMS Provide a way for 

the client to opt in to 

scheduled reminders via 

SMS 

4.13 Give client relevant 

health records to go 

with to the secondary 

provider 

 

  

  4.13.1  Require the Clinician to 

document the handing 

over of the pertinent 

documents 

 

  4.13.2 Require the client to sign 

that s/he has received 

the pertinent 

documentation 

 

 



 
 

Workflow: Periodic Reporting Between the CHW, Clinician and Supervising Clinician 

Workflow ID: 5 

Task 

ID 

Task  Requirement 

ID 

Requirement 

5.1 Communicate 

periodic 

performance 

measures and 

targets. 

 

  

  5.1.1 Display periodic performance 

measures and targets 

5.2 Record client 

encounters and 

stock consumption. 

 

  

  5.2.1 Generate report ID. 

  5.2.2 Allow user to select 

parameters (e.g., time, age, 

race/ethnicity, jurisdiction, FP 

method grouping, specific 

program codes, other 

program codes, etc.). 

  5.2.3 Allow user to select report 

output parameters (e.g., 

display options, summary vs. 

detail report, sort options, 

alphanumeric vs. date, etc.) 

  5.2.4 Allow user to choose a 

report-generation time frame 

e.g. have ability to prompt 

user to confirm the 

generation of a report later if 

required 



 
 

  5.2.5 Have ability to save 

parameters as “public” to 

allow other users to generate 

the same report using the 

same parameters. 

  5.2.6 Have ability to modify/delete 

saved “public” parameters. 

  5.2.7 Define Parameters 

  5.2.8 Have ability to modify/delete 

saved “public” parameters. 

  5.2.9 Provide standard protocols 

for use in recording patient 

encounters and stock 

consumption as per 

established protocol. 

  5.2.10 Have ability for system to 

determine if the report can 

be immediately generated or 

if it must be delayed based 

on size and generate a 

message “report processing” 

(i.e., based on types of 

criteria, size of data). 

  5.2.11 Display a warning if numbers 

show discrepancy. 

5.3 Aggregate data into 

periodic reports. 

 

  

  5.3.1 Generate report ID 

  5.3.2 Be interoperable with a 

statistical analysis software. 

  5.3.3 Have ability to generate the 

report based on the 

parameters set 



 
 

5.4 Cross check data 

between reports. 

  

  5.4.1 Have ability to indicate 

discrepancies and errors in 

the report. 

5.5 Are there any 

errors? 

  

  5.5.1 Have ability to verify that the 

report is in the correct 

format. 

5.6 Send to the next 

authoritative level. 

  

  5.6.1 Have ability to export data in 

selected file formats. 

  5.6.2 Have ability to save, display, 

or print report. 

  5.6.3 Allow user to configure report 

displays. 

  5.6.4 Have ability to send by email. 

5.7 Correct errors.   

  5.7.1 Allow user to delete and/or 

modify data elements within 

a report. 

 

 

 

 

 

 

 

 

 



 
 

 

Workflow: Clinician and CHW Commodity Management 

Workflow ID: 6 

Task 

ID 

Task Requirement 

ID 

Requirement 

6.1 Update FP 

commodity tally. 

 

  

  6.1.1 Allow the user to enter usage 

report by FP commodity. 

  6.1.2 Allow the user to enter 

number of vials opened. 

  6.1.3 Prepare FP commodity usage 

report based on standard 

protocol. 

 

  6.1.4 Calculate wastage. 

6.2 Perform physical 

count of stock in 

hand. 

  

  6.2.1 Allow the user to enter 

current stock levels. 

  6.2.2 Display a warning if number 

of supplies needed for 

insertion and removal of FP 

methods (e.g. syringes) does 

not match the actual FP 

commodities (e.g. implants). 

  6.2.3 Allow the user to use 

Automatic Identification and 

Data Capture (AIDC) to 

capture stock information. 

6.3 Estimate demand 

for catchment area. 

  



 
 

  6.3.1 Allow the user to enter 

population information of the 

catchment area. 

  6.3.2 Estimate stock need 

according to defined rules. 

  6.3.3 Be based on minimum 

quantity threshold. 

  6.3.4 Be able to display past 

consumption data for the said 

catchment area 

  6.3.5 Enable flexible order point 

based on user-defined 

criteria. 

6.4 Compile tally, 

estimated demand 

for health facility 

and outreach & 

current stock into 

an order/requisition 

form. 

  

  6.4.1 Provide standard protocols 

for use in compiling and 

saving the requisition order. 

  6.4.2 Generate requisition based 

on need. 

  6.4.3 Display minimum quantity 

order increments. 

6.5 Submit 

order/requisition 

form to issuing 

body. 

  

  6.5.1 Print order and requisition 

form. 



 

 
 

  6.5.2 Send order/requisition form 

electronically to issuing body. 

6.6 Receive new 

supplies from 

issuing body. 

  

  6.6.1 Create template form to be 

filled when receiving supplies. 

  6.6.2 Enter proof of delivery (POD). 

  6.6.3 Use AIDC to document 

receipt. 

  6.6.4 Receive goods without a 

requisition/purchase order 

reference. 

6.7 Perform physical 

count of new 

supplies and inspect 

delivery. 

  

  6.7.1 Allow the user to enter 

current stock levels. 

  6.7.2 Display a warning if number 

of supplies needed for 

insertion and removal of FP 

methods (e.g. syringes) does 

not match the actual 

contraceptive commodities 

(e.g. implants). 

  6.7.3 Allow the user to use (AIDC) 

to capture stock information. 

6.8 

 

Any damages, 

expired products or 

discrepancy in 

numbers? 

  

 

 

 6.8.1 Use AIDC to identify received 

stock. 



 

 
 

 

 

 6.8.2 Display warning if there are 

any discrepancies in 

numbers. 

6.9 Reject. 

 

  

  6.9.1 Provide criteria for rejection. 

 

 

 

 

6.9.2 Provide space for user to 

record reason for rejection. 

6.10 

 

Record Receipt   

 

 

 6.10.1 Provide standard protocols 

for use in recording receipt. 

6.11 

 

Place in stock   

 

 

 6.11.1 Display storage requirements 

for items 

 

 

 6.11.2 Can print batch and expiry 

date tag 

  6.11.3 Propose space/positions for 

each stock item 

  6.11.4 Create/update bin card per 

item 

6.12 Notify Supervisor 

 

  

  6.12.1 Provide standard protocols 

for use in notifying the 

supervisor 

6.13 Notify issuing body 

 

  

  6.13.1 Email POD to higher authority 

levels. 

  6.13.2 Provide standard protocols 

for use in notifying issuing 

body 

6.14 Update ledger   



 

 
 

  6.14.1 Record stock issues/update 

quantity on hand 

  6.14.2 Update stock records with 

quantity received per lot, 

batch number, expiry date 
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