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Abstract 

This thesis is about the analysis of capacity levels around health information use based 

on a district-level case study from Nepal. Well capacitated workforce can make better 

use of Health Information System (HIS) and generate adequate information which can 

serve as blueprints for evidence-based decision making. District Health Information 

System (DHIS2) is being used as a national HMIS tool in Nepal and currently is in the 

infant stage of implementations. The government of Nepal is seeking to expand DHIS2 

usage to sub-district levels in compliance with the decentralization thrust of the new 

constitution. This large scaling is going to add exponentially to the capacity 

challenges. The problem of capacity is even more in the local bodies and districts. 

Thus, this makes it extremely urgent to study the capacity challenges to equip the 

country for its current and future demands.  

The objective of this research is to analyze capacity for health information use with a 

key focus on local bodies. This study is based on data and information obtained from 

direct observations at health facilities in the case districts, semi-structured interviews 

with selected stakeholders and reading of relevant secondary documents. It has 

thoroughly analyzed the cases from two districts and discussed the major challenges 

to capacity building and information use based on the concepts of information cycle, 

training transfer and network of actions.  It has then discussed the possible approaches 

to capacity building for increased health information use. The major finding of this 

study is that the existing capacity of DHIS2 is primarily limited to data entry. The 

current workforces are not fully capable of using all the features of DHIS2 and HMIS 

and thus needs further strengthening. At many places, the lack of available 

infrastructure has constrained the trained health staff from using DHIS2. The use of 

information at the same site where they are generated is very thin. 

As future directions for making HISs sustainable and scalable in Nepal, the study has 

suggested on- conducting more training programs for individual-level capacity 

development of health staff at the local bodies and districts; introduction of master’s 

degree courses on health informatics at the  universities; opportunities of researches 

on health information systems; and establishment of an organization: Health 

Information System Program-HISP Nepal to support the government in strengthening 

capacity for using DHIS2 and carrying out other advanced tasks in the system. 

  

Keywords: Capacity, capacity development, capacity level, health information system, 

Information use.  
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1. Chapter One: Introduction 

This chapter provides an overview of my thesis ‘Analysis of Capacity Levels around 

Health Information Use: District Level Case Study from Nepal’. It briefly presents the 

introduction to the study area, objectives, research question, personal motivations, 

empirical basis of the study and expected contributions.  

1.1. Introduction  

Recent advancements globally are being significantly influenced by the use of 

Information and Communication Technologies (ICTs). Nations leading the production 

and use of digital technology and tools (or ICTs) in different sectors also demonstrate 

sound progress in overall functioning of their societies including administration and 

public sectors (Dutta, Geiger, & Lanvin, 2015). With digital technology, countries 

around the world are accelerating socio-economic development, connecting citizens 

to services, and strengthening processes towards building a better future (World Bank, 

2019). The developed nations which are making extensive use of ICTs tend to have a 

high economic index while most of the Low and Middle-Income Countries (LMICs) 

which have not aligned their economic development with the use of ICTs don’t show 

comparable growth, and  consequently there are poor results in public services 

including health and human development more broadly (Hamel, 2010).  Thus, LMICs 

arguably need to urgently integrate ICTs in their development spheres and address 

challenges of the digital divide (Fong, 2009). 

Health is considered one of the essential social indicators for determining development 

and prosperity of a nation. The term ‘development’ is multi-faceted and encompasses 

process or means by which the quality of lives of people can be bettered. This 

betterment includes economic growth as well as human development-providing for 

health, nutrition, education, and a clean environment (Globalization101, 2016). 

Health is a fundamental human right. Every government needs to emphasize cost-

effective primary health care as a path for universal health coverage and achieving 

the Sustainable Development Goals (SDGs). While developed nations have achieved 

much in strengthening health care systems, most LMICs, with a few exceptions, still 

lag far behind on this front. For instance, according to the World Health Statistics, 

“many women still suffer and die from serious health issues during pregnancy and 

childbirth. In 2015, an estimated 303 000 women worldwide died due to maternal 

health causes. Most of these deaths (99%) occurred in LMICs” (WHO, 2018, p. 4).  
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To bring uniformity in the health status of the nations all over the world, there has 

been collective global efforts to improve the health conditions in every nation. The 

United Nations Organization (UNO) has formulated 17 SDGs to bring improvement in 

the various development sectors globally which includes poverty, hunger, health, 

education, global warming, gender equality, water, sanitation, energy, urbanization, 

environment, and social justice. SDG Goal 3 is focused on health: “ensure healthy lives 

and promote well-being at all ages” (UN, 2015). It is realized that to bring changes in 

the health conditions, health systems need to be strengthened. The World Health 

Organization (WHO) has defined  health systems in terms of six main components or 

the building blocks : (i) service delivery, (ii) health workforce, (iii) health information 

systems, (iv) access to essential medicines, (v) financing, and (vi) 

leadership/governance (WHO, 2010). Health Information System (HIS) can be pivotal 

in strengthening the health status of a nation, as they provide a sound base for 

strengthening decision making and policy formulation, which should result in improved 

health services. Current HISs in LMICs are generally of poor quality, and urgently 

need strengthening, making them a central platform in global health reform efforts 

(Braa & Sahay, 2012). Key to this process is the capacity of health staff to manage 

data more effectively and in using the information for strengthening decision making 

to improve health services. The primary issue in this HIS reform process is the 

strengthening of capacity for using information for action towards improving health 

services delivery and outcomes. Assessing the capacity around national HIS in Nepal, 

identifying gaps and suggesting strengthening measures for information use out of HIS 

is the key focus of this thesis. 

Recognizing this urgent need for strengthening the capacity of health staff, the 

Department of Informatics (IFI) at the University of Oslo (UiO) initiated the Health 

Information System Program (HISP) research and development initiative in the mid-

nineties in South Africa which has over time evolved to include 80+ countries, 

including Nepal. The main objective of this program is to support   LMICs to strengthen 

their national HIS through focused research and education efforts, where the 

development and implementation of a robust open-source software platform called 

District Health Information System (DHIS) have been central. This platform is 

currently in use in different degrees across 80+ countries (see: www.dhis2.org). HISP 

seeks to strengthen enabling environments to support DHIS2 implementation, with a 

key focus on strengthening capacities. This includes different modes of education, 

research, and in-service training. UiO has supported the initiation of master’s 

programs in health informatics in various countries including South Africa, 

Mozambique, Ethiopia, Tanzania, and Sri Lanka. Further, master students like myself 

http://www.dhis2.org/
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do their thesis work around DHIS2 implementation in their countries of origin. Students 

from LMICs have also been enrolling in the Ph.D. program at UiO researching, studying 

and addressing complex challenges to their national HIS in an action research model. 

To the date, nearly 59 students have graduated with PhDs from UiO and many of them 

have returned to their countries and continue to strengthen their HIS in different 

capacities.  

Further, there are HISP groups in many countries, comprising of Oslo graduates, which 

provide software and capacity in-service support to the health department staff. Thus, 

the three modes of capacity building – education, research, and in-service training are 

inter-connected, and each strengthening the others. Unfortunately, in Nepal, these 

capacity building links with UiO are mostly absent, contributing to a capacity void in 

the country. Understanding the nature of this void and how it can be filled is a key 

focus of this thesis.  

Capacity represents the ability of an organization and its human resources to 

successfully complete tasks to meet their organizational goals. New skills, 

competence, and training are ways to enhance the capacity of human resources in 

organizations (Analoui & El Mouallem, 2014). Education and training in the relevant 

area are the common options for developing capacities (Franks, 1999).  “Capacity 

refers to the ability to realize a certain potential to do something purposeful” (Braa & 

Sahay, 2012, p. 207). Building capacity is about identifying the problem or tasks to be 

done, what are existing competencies to do so, and how can the potential capacities 

be effectively nurtured or cultivated (Braa & Sahay, 2012).  These tasks include 

everyday routine activities and also tasks to achieve future innovations and visions 

(Farazmand, 2004). Participatory approaches to capacity development stress that for 

development of an institution local expertise should be identified which can shape 

domestic models from the grassroots instead of imposing a foreign model (Uphoff, 

1986). 

My empirical focus is on Nepal- a landlocked, developing nation in South Asia that 

officially launched/announced the integration of DHIS2 into their national Health 

Management Information System (HMIS) in November 2016. While DHIS2 has now 

been deployed nationally, arguably, data being generated is not being used optimally 

to inform decision making towards health services improvements. Even while this is 

the case, the government is seeking to expand the DHIS2 usage to the sub-district 

levels in compliance with the decentralization thrust of the new constitution. This large 

scaling is going to add exponentially to the capacity challenges. This makes it 
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extremely urgent to study the capacity challenges to equip the country for its current 

and future demands.  

In Nepal, the major challenge with the human capacity for making use of ICT tools in 

the health sectors is the lack of enough skills and competence to use such systems. 

This is also a problem in many other resource-constrained, developing nations.  The 

government policies and regulations in Nepal have provisions of capacity development 

in its subsequent bodies and organizations. However, accessing the real needs for 

capacity development, availability of expert groups or institutions to provide such 

training has often been a challenge to the government. Also, the researches on issues 

related to HIS are limited or even absent. The Ministry of Health is limited on expert 

manpower to give training for DHIS2 implementations. This shows the need for some 

independent organizations (e.g. HISP Nepal), which can initially help the government 

in providing required training to its health personals starting from the health facilities, 

to the local bodies and the districts. Gradually, HISP can strengthen capacity of the 

government to be self-reliant in implementation of HIS throughout the country. 

 

My thesis thus focuses on the following issues: 

i) Understand capacity levels of health staff at the local bodies and district level 

for data management and data use, 

ii) Analyze what are the gaps in capacity to make optimal use of the HMIS and the 

data being generated, and 

iii) Seek for strategic and operational measures to be adopted to fill these capacity 

gaps. 

To address the above-mentioned issues and conduct this research, I have outlined the 

following objectives. 

1.2. Objectives 

The key objectives of this research are: 

i) To observe the capacity level of stakeholders of DHIS2 at Kaski and Mustang 

district. 

ii) To evaluate the use of information from DHIS2 for local action in Kaski and 

Mustang district. 

Based on the objectives, I have formulated the following research question for this 

study.  
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1.3. Research Question 

What are the existing capacity gaps around health data management and use at the 

district level, and how can these be addressed? 

i. What are the capacity-related challenges to enhance health information use at 

district and sub-district levels in Nepal? 

ii. What approaches can be implemented for capacity development and information 

uses from DHIS2 software in Nepal?  

 

Capacity level and information use are the two different processes used in this study. 

Here, with capacity level, I have tried to explore the competence of users and other 

stakeholders of DHIS2 in health organizations and local bodies to make use of this 

system for aggregate health data entry, generate standard reports, create dashboards 

and make use of health information for local action. Basically, this study is based on 

accessing the capacity of users in making proper use of the DHIS2 system which in a 

broader sense incorporates the competence of the health workforce to record data, 

process it and make use of health information. I have focused on the analysis of level 

of competence of end-users, i.e. users at the facility levels, local levels, and district 

level. The facility level and local level are the points of data entry. It has more 

significance in the overall cycle of DHIS2 implementation. Better the competence of 

end-users and other stakeholders in different levels of health organization, better is 

the data quality, better is the completeness of data. This will ultimately render more 

accurate information and reports.  

With information use, it means the health data collected from health facilities presented 

in the form of graphs, charts, pivot tables, dashboard and other forms of reports. I 

have explored to what extent the different tiers of organizational units, i.e. facility 

level, local level, and district level have been explicitly using DHIS2 and its features 

for information use.  

Based on the case study on the capacity level and information use in Kaski and 

Mustang district, I have attempted to suggest approaches for capacity development 

and increase information use from HISs in the context of Nepal. 

1.4. Personal Motivation 

Since my early school days, I used to write essays. This passion of mine was still alive 

at the undergraduate level too. During the fifth semester in my college, I wrote and 

published a book- in fact, a collection of essays entitled ‘Impact of IT in Nepal’. The 
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underlying motive behind this book was to create awareness about the significance of 

ICTs in the socio-economic transformations and prosperity of Nepal. In the book, in 

its chapters and their subsequent paragraphs, I tried to explore the importance of ICTs 

in health sectors too- in the development of appropriate technologies for diagnosis to 

disease surveillance to recording and analysis of patient data.  For illustrations on the 

cover page, I had asked my friend to sketch a robot carrying the Nepalese flag and 

climbing a ladder in the world arena of Information Technologies.  This was not only 

a mere design but something I envisioned for my country Nepal. After completion of 

my bachelor’s degree in Software Engineering from Gandaki College of Engineering 

and Science (GCES), Pokhara University (PU), I had few years of professional 

experience in software development and teaching in a college. Then I decided on 

pursuing a master’s degree from a globally recognized university, and I choose the 

University of Oslo due to various reasons. 

On my arrival to Norway and starting my studies at the Department of Informatics, I 

came across the banner of DHIS2 Academy, it had a global map and the word 

‘Welcome’ written in various languages and saw it in Nepalese language too- ‘स्वागतम’्. 

My curiosity with the DHIS2 project started at that very moment. Next, I was taking a 

course IN5210 Information Systems in my first semester of MSc in Informatics: 

Programming and Networking. At first, I was fascinated by the way the course was 

taught. Many professors gave their lectures on Information Systems and Innovations, 

drawing upon examples from HIS more broadly, and the DHIS2 in particular. In one of 

the lectures, the Nepal experience was discussed, particularly the technical issues 

around the Nepali calendar. I had earlier experience of doing some software 

development works and playing with calendar functions too. However, I was unaware 

of the nationwide implementation of DHIS2 in Nepal until this point. In the days ahead, 

I visited a few professors in the Information Systems (IS) Research group and 

expressed my interest in doing research on DHIS2 implementation in Nepal. I had a 

series of talks with Deputy Head of the Department Associate Prof. Petter Nielsen, 

Prof. Jens Johan Kaasbøll, Prof. Sundeep Sahay, and Researcher Arunima Sehgal 

Mukherjee. I gradually came to know that Nepal had already started the use of DHIS2 

as a national HMIS tool. This was a very interesting thing for me. The professors 

encouraged and motivated me to pursue my master’s thesis around DHIS2 

implementation in Nepal. I began to learn more about DHIS2 through online academies. 

I found that DHIS2 was a feature-rich, advanced, large-scale, open-source HIS, 

making it more relevant for low resourced settings like Nepal. However, I understood 

for DHIS2 to be successful, the capacity challenge must be effectively addressed. 
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On December of 2017, I visited Nepal and spent almost a month to observe DHIS2 

implementation. My supervisors financially supported this visit through some projects 

at the department. I chose the Kaski district for convenience as it was my home 

district. The field visit added more to my real case experience and knowledge about 

DHIS2 implementation at Kaski district and nationwide implementation in general. My 

focus was on understanding the existing levels of capacity and compare that with 

desired levels. I visited various health facilities and explored practical questions like- 

are users able to make data entry into DHIS2 correctly? And were they able to 

generate reports from DHIS2 for local action?  With this evaluation, I wanted to suggest 

approaches for strengthening the capacity level and encourage more effective use of 

information with a focus at district levels.  

This initial exploration provided the basis for my master thesis Analysis of Capacity 

Levels around Health Information Use: District Level Case Study from Nepal. My focus 

was on the district level because it is the primary point of data entry and provides a 

basis for the national HMIS. Unless the capacity level at districts is strengthened, 

complete and quality data cannot be obtained for further analysis and information use. 

This requires capacitating the health workers in districts and sub-district levels so 

they could be encouraged to make use of information at the very places where it is 

generated and where it is needed to support health care practices.     

1.5. Empirical Basis of the Research 

Figure 1.1 represents steps in current HIS functioning in Nepal.  The figure is made 

based on empirical observation and studies during my field visit to Nepal. 

First raw data are collected by each health facility in the formats provided by national 

HMIS, i.e. using HMIS forms ranging from HMIS 1-8. After collection, data are 

aggregated into several reporting forms designed for different categories (e.g. HMIS 

9.3 form for monthly aggregate routine data from the health facilities). The data is 

then entered into the DHIS2 system. If the facility staff is trained on DHIS2 and they 

have necessary infrastructure, i.e. computer and internet connectivity, data is entered 

into the system from the same place otherwise, data are either sent to the 

corresponding local bodies or the district office for entry purpose.  

The entered data is stored in the central repository of DHIS2. The server is currently 

located at the HMIS Section, Department of Health Services, Teku, Kathmandu. Here, 

I am observing the capacity level of users of DHIS2 at the health facilities and local 

level to enter data into the system, i.e. data management.  
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DHIS2 is programmed to organize these routine data. DHIS2 has features to integrate 

other case-based data and demographic data too. 

After data are organized in the central repository, they can be retrieved by 

stakeholders at different organizational units for analysis and report generation. These 

reports can be used to present in the review meetings or generate knowledge to 

introduce health intervention programs for curing diseases and surveillance programs 

at the local levels and districts or for making new health policies and plans at the 

province level and national levels. DHIS2 has a dynamic role-based access 

management module. With the help of this module, users can be given only view rights 

or only data entry rights or full privilege/rights to make data entry, view data, or 

generate reports. Again, the privilege can be limited to a facility, local body or district 

or province or the whole nation. Here, I am observing the capacity level of health 

workforce to make use of information at their respective places, i.e. local level or the 

district level. 

With a study of the two districts and findings based on the case studies from these 

districts in terms of capacity level and information use, the results could be good 

examples for increased information use in these very districts and other districts 

across the country. 

 

Source: Field Visit Survey, 2018. 

Figure 1.1: Empirical Basis for the Study 
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1.6. Context of the Research Study  

Rational judgment has been applied in the selection of sample districts to make the 

findings of this study more representative for the whole population.   

Out of 77 districts in Nepal, two sample districts have been selected for the study. 

According to the recent classification, Nepal is divided into Mountainous districts, Hilly 

Districts, Districts in Kathmandu Valley, Districts in the Inner Terai and Districts in 

the Terai Madhes. Among the two districts, Kaski district lies in the hilly region while 

Mustang district lies in the mountain region. The sampling of districts is done based 

on convenience sampling. Earlier (i.e. in December 2017) I had visited Kaski district 

to get a general idea about DHIS2 implementation in Nepal. These districts have 

different proportions of the population. Due to the geographical and socio-cultural 

variations in these districts, availability of administrative staff for use of the DHIS2 

system differs, the results of this variation are comparable on evaluating the 

implementation of information systems. For the convenience of conducting this 

academic research, both districts in the same region, i.e. Gandaki Province were 

selected.  To observe the variations, I selected one urban district and another rural 

district. This is to capture the real picture of DHIS2 implementation in Nepal as no 

research has been conducted on this issue.  

1.7. Significance of the Study  

There have been plenty of theoretical and empirical studies on HIS and capacities for 

information uses around the world. Different researches/studies have studied and 

explored various facets of the use of health information obtained from HISs by taking 

cases from LMICs like South Africa, Tanzania, Malawi, Uganda, Kenya, Mozambique, 

Zanzibar, Vietnam, Indonesia, India, etc. The network of actors, network of network, 

and cultivation are amongst the most widely used theories to explain use of information 

obtained from HISs. However, there has been no research study on information use 

from HIS in Nepal. So, I felt the need for a study on status of HIS in Nepal in general 

and analysis of existing capacity levels for health information use at the local levels 

and districts.  

Thus, this study is unique, original and is expected to add new literature in the study 

area. In the LMICs, a major problem has been to develop and retain required human 

capacities to better implement HIS and make them sustainable. In Nepal, a few studies 

have been conducted on health information systems like the significance of 

telemedicine in remote districts. Other studies like national survey of health services 
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are carried out quite often. Empirically, accessing the capacities of the health 

workforce from data entry to analysis, presentation, and use can help the country to 

adopt appropriate measures like training, education, in-country capacity building, etc. 

for the effective use of HISs.  Studies about capacity levels and information use by 

adopting approaches to capacity development and theories like network of actors, 

network of networks, etc. can add knowledge to the existing literature.  

1.8. Expected Contributions  

This thesis falls within the domains of Information systems and thus contributes to the 

implementation of HISs in the LMICs. The contributions are both conceptual and 

empirical.  

1.8.1. Conceptual  

This study has evaluated the major challenges and opportunities of capacity levels for 

information use based on the concepts of the information cycle, training transfer and 

network of actions. Each step of the information cycle demands certain capacity levels 

to meet the objectives of use of HISs. My claim is that identifying the required capacity 

gaps within each phase of information cycle and providing training to health workforce 

to strengthen their capacity is the way forward to increase information use for local 

actions. The concept of training transfer helps to evaluate the outcomes of the training 

and ensures whether skills learned during training are brought back to the workplace. 

The concept of network of actions envisions the future directions for strengthening 

capacities around HIS. Thus, these three concepts in a conglomerate are expected to 

help build the required capacity, make HISs sustainable and scalable over time.   

1.8.2.  Empirical  
 

Through this case study and observation of capacity level and information use in Kaski 

and Mustang districts, this research is expected to provide insights to the local body 

Health Coordinators, Program Managers, District Health Officers and other related 

national stakeholders on DHIS2 on developing capacity and enhance the use of health 

information for local actions through some initiatives like: 

i) Organizing workshops on district data use. 

ii) Conducting training on dashboard design and data presentations. 

iii) Specialized short-term courses on data quality.  

iv) Organizing periodic refresher training on DHIS2.   

v) Organizing review meetings with visual analytics from DHIS2. 
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1.9. Organization of the Thesis 

In Chapter One: Introduction, I briefly outlined the background, objectives and research 

questions for this study.  Then, I discussed my motivations for carrying out this thesis. 

In Chapter Two: Relevant Literature and Theoretical Concepts, in the first section, I 

will go through relevant literature on capacities around HISs. I will present the role of 

ICT in strengthening the Health Management System. This section reviews the 

theoretical approaches governing information system design, development and uses 

specific to HISs. It also includes stories on HMIS and DHIS2 implications in some 

specific countries, their significant achievements and challenges around capacity 

levels for information use. Finally, I will introduce universal approaches to health 

information management- HISP and DHIS2 together with some other relevant topics 

which will add to the background and context for this study.  

In the second section, I will present the concepts and theory driving this thesis. Here 

I will discuss about information cycle, training transfer and network of actors and 

networks of networks. 

In Chapter Three: Context of the Study- Country Profile, I will present empirical about 

Nepal and its health structure, it’s health policies and other key areas that will help 

the readers get insights on the public health sector of Nepal in general. 

In Chapter Four: Research Methods, I will explain the research design for this study.  

In Chapter Five: Case Results, I will describe my field visit in detail and present the 

key observations and results.  

In Chapter Six: Analysis and Discussions, I will pour insights on the major findings of 

the study and discuss them adhering to the conceptual basis of this study. I will then 

discuss on challenges and opportunities to capacity development and suggest 

approaches for increasing information use from HIS in Nepal.  

In Chapter Seven: Conclusion, I will address the research questions of this study. Then 

I will give a brief overview of the future direction for capacity development and 

sustainability of HMIS in Nepal. Finally, recommendations for future works. 
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2. Chapter Two: Relevant Literature and Theoretical 

Concepts  

The first section of this chapter draws on the relevant literature in ICT and health in 

LMICs, the challenge of capacity in organizations, approaches to capacity building, and 

the relevance of these approaches for Nepal. In the second section, it will introduce 

the theoretical concepts motivating this study. To study the issue of capacity, I discuss 

concepts around HIS related capacities, the information cycle, and training transfer 

which forms the conceptual basis of this study. Further, I use the idea of ‘networks of 

action’ to understand how we can approach the building of these capacities.  

Section 1: Relevant Literature 

2.1. ICTs and Development  

With the advent of internet and information communication technologies in the 1990s, 

ICTs have been more commonly used for development.  ICTs are taken as a key to 

knowledge management (Thapa & Sæbø, 2014). The Cambridge Dictionary defines 

development as the process in which someone or something grows or changes and 

becomes more advanced ("Cambridge," 2016).  ICTs are considered vital elements to 

achieve the Millennium Development Goals (MDGs) introduced by the United Nations 

to fight poverty, improve healthcare, provide better education, foster gender equality, 

and extend global partnerships for development  (Batchelor, Hearn, Peirce, Sugden, & 

Webb, 2003). Among numerous inequalities in the world, including the gaps in 

accessing ICTs, the tools and techniques of ICTs can have positive impacts on 

development (Hamel, 2010).  ICTs possesses the potential to develop strategies for 

‘leapfrogging’ to narrow down the gaps between the developed and developing nations. 

In the future, possibilities for this leapfrogging seem even brighter owing to the 

emergence of internet technologies and other ICTs. ICTs and Internet technologies 

are of importance because they provide an unprecedented variety of new and ‘open’ 

formats for the distribution of information and establishment of inter-organizational 

linkages (Steinmueller, 2001). 

2.1.1. ICTs and Health  

Health is one of the core elements of development.  Information Technology (IT) has 

become a vital element in every governance structure, including the health sector. At 

present, the world is moving very fast with information technologies, impacting almost 

every sphere of day to day lives to governance and business at large. The world of 
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health, education, communication, scientific research, business, and many other fields 

are gradually being transformed into digitized systems and knowledge-based 

information societies. ICTs have the potential to impact almost every aspect of the 

health sector, including contributing to improving the health of people, communities, 

and strengthening health systems for diagnosis and prevention of diseases, which can 

be pivotal in achieving development goals.  In public health, information management 

and communication processes are pivotal and are facilitated or limited by available 

ICTs (Chetley, Davies, Trude, McConnell, & Ramirez, 2006).  

Better health of citizens and sustainable development is a global agenda now. With the 

industrialization-modernization in the world, several fascinating infrastructures have 

been developed to improve the living and health standards of people. Nations around 

the world have been putting their efforts to provide better health facilities/services to 

their people. Developed nations are much forward on this approach, having established 

strong foundations of health systems, including insurance and other social protection 

schemes.  However, the situation is quite alarming in LMICs, where governments are 

overwhelmed by critical political and several other socio-economic problems. This 

has led to inadequate attention to health care or towards strengthening their 

supporting HIS through digitization. This lack runs the risk of widening the digital 

divide, which needs urgent attention. 

2.1.2. SDGs and Health  

United Nations have formulated 17 Sustainable Development Goals (SDGs) to address 

global challenges, including related to poverty, inequality, climate, environmental 

degradation, prosperity, peace, and justice.  These are to be addressed by 2030. The 

goals are diverse and at the same time interconnected to each other. The main 

aspiration behind SDGs is to provide equal access to rights, empowerment and a better 

world for all irrespective of age, sex, race, religion, and regions (UNO, 2019). The 

third goal on the list of SDGs is about “good health and well-being”. Health is a vital 

ingredient for sustainable development. Moreover, to get “access to the highest level 

of healthcare” is the fundamental human rights of all. Furthermore, someone’s 

economic status should not limit him/her from access to health services (UNO, 2019). 

SDGs are expected to play an instrumental role in addressing global health issues and 

build upon the achievements of the MDGs. For example, maternal mortality has fallen 

by almost 50 percent since 1990, measles vaccines have averted nearly 15.6 million 

deaths since 2000, and 13.6 million people had access to antiretroviral therapy by the 

end of 2014. Despite these gains, more than six million children still die before their 
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fifth birthday each year, and only half of all women in developing regions have access 

to the health care they need (UNO, 2018). Many things are yet to be done in achieving 

universal health coverage and SDGs. 

Source: (WHO, 2015). 

Figure 2.1: The 2018 List of 100 Core Indicators-Related Indicators of the SDGs, Including 

Universal Health Coverage  
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Figure 2.1 shows the 100 core indicators (plus health-related SDGs), which are 

essential to achieve universal health coverage and SDGs. These 100 Core Health 

indicators have been prioritized by the global community to provide concise 

information on the health situation and trends, including responses at national and 

global levels (WHO, 2015).  The main objectives of this  reference list  is to guide 

monitoring of health results nationally and globally, reduce excessive and duplicative 

reporting requirements, enhance efficiency of data collection investments in countries, 

to enhance availability and quality of data on results, and to improve transparency and 

accountability of health systems across all countries in the world (WHO, 2015). 

2.2. Health Information Systems (HISs) 

A health information system is a routine facility reporting system and it is generally 

used to monitor service delivery. Service data are generated at the facility level. This 

includes key outputs from routine reporting on the services and care offered and the 

treatments administered. Reporting may include supervisory or clinic-reported data 

on medicine stock-outs in a defined reference period (e.g. during the last month), 

functioning of outreach services and availability of health workers. Because the data 

are routinely collected (often monthly or quarterly), it provides information 

continuously for time and seasonal trend analysis (WHO, 2010).   

Source: (WHO, 2010) 

Figure 2.2: The Six Building Blocks of a Health System: Aim and Desirable Attributes  

Health information can play a vital role in supporting the government and other related 

stakeholders to address health issues. It can ensure production, analysis, 

dissemination, and use of timely and reliable information on health determinants, 

health status, and health systems. Health planners and decision-makers need different 

kinds of information which include health determinants, inputs to the health system 

and related processes, performance or outputs of the health system, health outcomes, 

health inequities, etc. Health records are in fact the blueprints for taking necessary 
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action plans or making long term goals to bring improvements in the health conditions 

of the population.   

As shown in Figure 2.2, the six building blocks of the health system service delivery, 

health workforce, health information systems, access to essential medicines, financing 

and leadership/governance contribute to the strengthening of health systems in 

different ways. Some cross-cutting components, such as health workforce, 

leadership/governance, and health information systems, provide the basis for the 

overall policy and regulation of all the other health system blocks, thus ensuring 

improved health, responsiveness, social, and financial risk protection, and improved 

efficiency. A sound health information system brings together all relevant partners to 

ensure that users of health information have access to reliable, authoritative, usable, 

understandable and comparative data (WHO, 2010).  

2.3. Human Capacities in Health Information Systems  

Health Information System (HIS) provides the foundations for decision-making at all 

levels of the government.  It has four main functions: (i) data generation, (ii) 

compilation, (iii) analysis and synthesis, and (iv) communication and use. HIS helps in 

the collection of data from the community and facility level, its analysis of quality, and 

helps the processing of data into information for health-related decision making (WHO, 

2010). All these functions require an active involvement of the health workforce and 

other related stakeholders, which makes it imperative for them to have appropriate 

capacity. 

Health workforce represents one of the key building blocks of health systems. 

According to the definition of the WHO health workforce are ‘all people or human 

resources engaged in actions whose primary intent is to enhance health’. These human 

resources include clinical staff as well as non-clinical staff and management staff, i.e. 

those who do not deliver services directly but are essential to the performance of 

health systems (WHO, 2010).  The workforce can take more than one role- care 

provider, data manager, data user, and data analyst. These roles are significantly 

influenced by the capacity of the workforce. Better the capacity, better is the output 

and utilization of the HIS.   The strength of a country to meet its health-related goals 

greatly depends on the capacity level of its health workforce, i.e. their knowledge, 

skills, motivation, and deployment of the people responsible for organizing and 

delivering health services. Health systems and services thus depend critically on the 

size, skills, and commitment of the health workforce and mainly related to the use of 

ICTs to strengthen the HISs (Dal Poz, Gupta, Quain, Soucat, & Organization, 2009). 
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Improvements to the HIS requires attention to be given to the training, deployment, 

remuneration and career development of human resources at all levels. At the national 

level, health personnel or epidemiologists, statisticians, demographers, computer 

experts, and technicians are needed to oversee the technology development, data 

quality and standards for the collection, and to ensure the appropriate analysis and 

utilization of information. At the district and facility levels, health information staff are 

needed for data collection, reporting, and analysis. Most of the LMICs face abundant 

scarcity of health workers, particularly in the remote districts. Too often, the task of 

health information management and use are given to overburdened health service 

providers, who perceive this as additional work which detracts from their primary role 

of caregivers. To build this capacity and to limit attrition, it requires strategies to 

develop desirable capacity levels (Dal Poz et al., 2009). 

In many LMICs, health sector reform and practice of decentralization have brought 

about shifts in functions between the central and peripheral levels. This has generated 

new information needs with changing requirements for data collection, processing, 

analysis, and dissemination. Health sector reforms also magnify the need for 

standardization and quality of information (Dal Poz et al., 2009).  All these changes 

and processes demand capacity development of the health workforce and to be aligned 

to the needs of ICT enabled processes and to support the development, maintenance, 

and improvement of the HISs. 

2.4. Significance of Capacity Building in Health Organizations 

Human resources are a significant part of any organization and represent the actual 

capital for the growth and functioning of organizations. Thus, the capacities of human 

resources need to be developed continuously. Capacity building is the development 

and strengthening of both human and institutional resources. The World Health 

Organization defines capacity building as the development of knowledge, skills, 

commitment, structures, systems, and leadership to enable effective health promotion. 

(WHO, 2008). To address the challenges of the globalized world, well-trained, well-

developed, well-appreciated, and well-managed human resources are needed. From 

regular tasks to innovation and accomplishment of futuristic goals, the capacity level 

of human resources is vital in this turbulent world with high tides of change 

(Farazmand, 2004). Indeed, capacity is the medium through which development goals 

can be realized. To achieve the agenda of better health for all, a vibrant and robust 

health system is essential comprising of well trained and motivated health force  (Chen 

et al., 2004). 
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As shown in Figure 2.3, the management of human resources in the health and 

education sector for improved performances encompasses three major objectives – 

coverage, motivation, and competence. “Strategies for coverage promote numeric 

adequacy, appropriate skill-mixes, and outreach service provisions. Motivation 

focuses on adequate remuneration, positive work, and career environments and 

supportive health systems. Competence is achieved through educating, training for 

continuous learning, and cultivating entrepreneurship and innovation” (Chen et al., 

2004, p. 1987). Finally, all these approaches should be focused on local, regional, and 

national capacity strengthening. Progress and shortcomings during the processes 

should be monitored for making mid-course corrections.  

Source: (Chen et al., 2004) 

Figure 2.3: Managing Human Resources for Performance  

The common problems faced by most LMICs can be generalized as global shortages, 

skill imbalance, maldistribution and migration, poor work environment, and weak 

knowledge base. To overcome these problems, appropriate strategies need to be 

enforced to build appropriate capacity levels, at all levels from the national to the 

community  (Chen et al., 2004).  National governments play a crucial role because they 

set policies, manage budgetary needs, support education, and operate the public sector 

while regulating the private sector. While doing all this, the solutions for capacity 

enhancement concerning ICT enabled HISs must be integrated into unique country 

plans. “But all country strategies should have five key dimensions-

engaging leaders and stakeholders, planning human investments, managing for 

performance, developing enabling policies, and building capacity while monitoring 

results” (Chen et al., 2004, p. 1987). The national strategies should also bridge the 

knowledge-action gap among the human workforce, promoting the sharing of 

information and strengthening the knowledge base. Encouragement of the culture of 
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research in the health sector and promoting the diffusion of innovation amongst the 

workforce is also vital (Chen et al., 2004). 

2.4.1. Strengthening Capacity for Information Use in Organizations  

To take precise actions in any organization, solid evidence-based data is necessary. 

Right action means both immediate as well as those sustainable. Based on a firm 

knowledge base, reliable analyses can be done, and actions are taken accordingly. 

However, in LMICs where the health conditions need more attention, the health system 

too needs a more intense assessment.   With a better knowledge base, the human 

capacity can then be best utilized for guiding, accelerating, and improving actions.  

First, all nations should strengthen their respective national data, information, 

analysis, and research, and the human resources allocated for the health sector. 

All workers should be counted, and then their social attributes and work 

functions should be collated to improve planning, policy, and programs aimed 

for human resources management. Second, research on workforce norms, 

standards, and best practices should be augmented, and these should be rapidly 

disseminated to improve workforce effectiveness in the country. Finally, 

funders/donors, both national and international, should greatly enhance their 

investments in information and knowledge on human resources. These 

investments provide a global public good and help strengthen country actions 

(Chen et al., 2004, p. 1989). 

2.4.2. Levels of Capacity Development  

According to the United Nations Development Program’s (UNDP) practice note for 

capacity development (as shown in Figure 2.4), there are three levels of capacity 

development: (i) Enabling environment, (ii) Organizational level, and (iii) Individual 

level (UNDP, 2008). 

Enabling environment encompasses a broad system within which individuals and 

organizations function. This environment facilitates or hampers the existence and 

performance of individuals and organizations. This level of capacity is not easy to 

grasp tangibly, but it is central to the understanding of capacity issues. This provides 

a roadmap for interaction between and among organizations. This includes policies, 

legislation, power relations, and social norms, which together govern the mandates, 

priorities, modes of operation, and civic engagement across different parts of society 
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(UNDP, 2008). National plans, policies, and directives for human resources come 

under this framework.   

The other level of capacity development is at the organizational level. Based on the 

national plans and policies, organizations within the government can be given mandates 

to make necessary action plans, internal policies, arrangements, procedures, and 

frameworks that allow the organization to operate and deliver on its mandate. It allows 

organizations to bring together individual capacities to work together and achieve 

goals. If the organizational level of capacity development exists and is well resourced 

and well-aligned, the capability of an organization to perform will be higher than that 

of the sum of its parts (UNDP, 2008).  

The next level of capacity development is at the individual level. Here capacities refer 

to the skills, experience, and knowledge of the individual staff.  Capacitated health 

staff can help perform, whether at home, at work, or in society at large. These 

proficiencies can be acquired through formal training and education, others through 

learning by doing or by building upon experiences (UNDP, 2008).  

Source: (UNDP, 2008) 

Figure 2.4: Levels of Capacity  

It is essential that there is good harmony among all these three levels to boost up 

capacities. A limited enabling environment will make it difficult for organizations to 

formulate plans to develop human competence and individual capacities and thus 

constrain the effectiveness of the HISs.  Therefore, individuals should be trained or 

educated through formal processes; their capacity should be assessed and confirmed, 

within the framework of organizational plans and objectives. 
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2.4.3. The Capacity Development Process 

Capacity development is not a one-time process that has a start and an end, and 

instead represents a continuous and ongoing process, including steps of design, 

application, learning, and adjustment. The timeframe for each step will vary according 

to the size of the project being implemented. However, it is important for the capacity 

development process to be flexible in order to promote the aims of sustainability 

(UNDP, 2008). As shown in Figure 2.5, the five steps of the capacity development 

process incorporate: (i) Engage stakeholders on capacity development, (ii) Assess 

capacity assets and needs, (iii) Formulate a capacity development response (iv) 

Implement this response, and (v) Evaluate the response. These steps are cyclical and 

each step necessarily enhances the preceding steps, and improper implementation will 

impede the entire cycle. Approaching capacity development through this process 

makes for a rigorous and systematic way of supporting it,  and improves the 

consistency, coherence, and impact of the aspired organization taking responsibility 

for the program (UNDP, 2008).  Further, “It is imperative that all relevant actors are 

consulted and their support and buy-in secured, thereby making the process self-

sustaining and internally driven” (UNDP, 2008, p. 9). 

The first step of the capacity development process is to incorporate stakeholders on 

capacity development. Stakeholders are the people who are directly or indirectly 

related to the system. They are the ones to provide input to the system and utilize 

outputs from the system. If only these stakeholders are well capacitated the system 

can function well and be used effectively (UNDP, 2008). 

Source: (UNDP, 2008) 

Figure 2.5: Capacity Development Process  
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The second step in the capacity development process is to assess capacity assets and 

needs, within a context-specific framework. So, it is essential to figure out ‘capacity 

for why?’, ‘capacity for whom?’ and ‘capacity for what?’ These questions will help to 

figure out coordinates around which to anchor the actual capacity development 

initiative (UNDP, 2008). 

The third step in the capacity development process is to formulate a capacity 

development response. It includes defining the response, defining indicators to 

measure the progress of and cost of this response should be reflected in the national 

budget, and ensure the availability of enough resources, both physical and human, to 

carry on the interventions. Indicators should be made to measure progress with 

predefined baseline and target figures.  The costing of the short-term, mid-term, and 

long-term capacity development efforts should be defined in a precise manner (UNDP, 

2008).  

The fourth step is the implementation of a capacity development response in a manner 

that ensures sustainability. This requires a coordinated national effort rather than a 

multiplicity of vertical approaches from multiple stakeholders which breeds 

redundancy and fragmentation (UNDP, 2008).  

The fifth step is an evaluation of the response expressed through indicators for 

performance management, accountability, and learning (UNDP, 2008).  

2.4.4. Dimensions of Local Capacity for HIS 
 

Braa & Sahay (2012) have presented three key facets of local capacity concerning 

HIS. They are: 

i) Technological capacity, 

ii) Public health capacity, and 

iii) Implementation related capacity. 

These capacities are elaborated as follows: 

Technological capacity includes skills to conduct some of the following tasks: 

a) Capacity to carry-out local customization. 

b) Capacity to use data analysis tools. 

c) Capacity to carry out the basic troubleshooting of technical problems. 

d) Capacity to use visualization tools such as GIS. 

Public health capacity includes skills to carry out some of the following tasks: 
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a) Capacity to understand data elements and indicators and their significance 

in use. 

b) Capacity around understanding data element behavior. 

c) Capacity to develop interpretations of data to help design local action. 

d) Capacity to define locally relevant indicators. 

e) Capacity to define local validation rules. 

 

Implementation related capacity includes skills to carry out some of the following 

tasks: 

a) Establishing procedures around the data flow and verification. 

b) Understanding the work practices around different types of health facilities 

towards data collection and information process (Braa and Sahay, 2012). 

A key strategy to build and scale capacity is through the mechanism of developing 

collaborative networks of action (Braa & Sahay, 2012). This is discussed in section 2 

of this chapter. 

2.4.5. Strategies for Building Capacity 

(Braa & Sahay, 2012, p. 228) argues that "building capacity is not just a question of 

creating mechanical skills of using the software but requires a process of education 

and a deep-seated change of mindset, not just mechanical learning of how to follow 

the steps to run a software application." They have suggested the following strategies 

for building individual capacity: 

i) Establishing formal education in Public Health Informatics, 

ii) Short-term specialized courses for in-service, 

iii) In-house training, 

iv) Support through networks, 

v) Hand holding and support – learning by doing in context over time, and 

vi) Supporting capacity development through toolkits (Braa & Sahay, 2012) 

Universities can offer master and Ph.D. programs in public health informatics to the 

graduates of public health, information systems, nursing or medical science. They can 

be taught the strategic value of HISs and their competence in data analysis, 

interpretation. And, information use for local action can be strengthened. Existing 

health staff like nurses, medical officers, health supervisors have a lot of experience 

and practical knowledge, but they may severely lack knowledge and skills on HIS. 

They can be offered short-term specialized courses, ranging from one to two weeks, 

to improve their understanding and use of HIS for better health service delivery. Braa 
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& Sahay (2012), for instance, has suggested in-service courses such as for 7-days  

course on global trends in HISs, on data management in district context, and on 

analysis, interpretation, and use of information for local action, 3-days course on using 

GIS for public health analysis,  and 14-days course on HISs for health system 

providers. Such courses can be offered by universities (like the University of Western 

Cape in South Africa did) and research and training or support institutions (like HISP 

India in India). Likewise, workshops of one or two days on building skills or orienting 

new HIS initiatives can be offered to the staff in-house. In support through networks, 

HISP plays a crucial role in capacity building through software development and its 

sharing, education, training, and research, building guidance materials and policy 

support. Through hand-holding and support, there is a provision of support groups to 

help whenever any problem arises in the HIS. Toolkits such as training manuals to 

support capacity building, user manuals to guide the use of software are very useful 

in building institutional and individual capacities. 

2.5. Health Information Needs at Different Hierarchical Levels 

Improving the health of people, communities, and strengthening health systems for 

diagnosis and prevention of diseases can be pivotal in achieving development goals. 

ICTs have the potential to impact almost every aspect of the health sector.  In public 

health, information management and communication processes are pivotal and are 

facilitated or limited by available ICTs (Chetley et al., 2006). Health information can 

play a vital role in supporting the government and other stakeholders for taking 

necessary action plans or making long term goals to bring improvements in the health 

condition of the people in a nation. It can ensure production, analysis, dissemination, 

and use of timely and reliable information on health determinants, health status, and 

health systems.  

Effective management and use of health information is increasingly being 

recognized as a strategic resource for health reform initiatives in developing 

countries with key focus on decentralization of service management and health 

delivery systems, integration of disparate health programs, and most 

significantly, building the culture of evidence-based decision making (Braa & 

Sahay, 2012, p. 1).  

Health information is essential to different levels from the community to the facility, 

district, provincial, national, and global levels in different ways. As shown in Figure 

2.6, the management decisions on operations to strategies go from the community 

levels to the national and global arena within the layers of health care systems.  At 
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community levels, the quantity of data is more which gradually decreases to the upper 

layers. At the topmost layer, i.e. national and global levels, it needs fewer data and 

the information needs are confined to summary of indicators for national reporting. 

Source: (Braa & Sahay, 2012) 

Figure 2.6: Health Information Needs at Different Organization Levels  

Despite the promising scope of ICTs for better health information use Braa & Sahay 

(2012) stress that many developing countries tend to be locked in a vicious cycle of 

data non-use. The vicious cycle of data non-use can be described as follows: 

- Historically, data from the routine HIS is described as of poor quality and 

thus not trusted and used. 

- For reporting on performance, the national level then relies on survey data 

ignoring the routine HMIS data. Survey data does not provide the required 

granularity to support program-related everyday interventions, and its 

primary function is for upward reporting of statistics. 

- The more routine data is not used and formally ridiculed, the less is the 

attention given to its process of strengthening.  

- The lack of trust in routine data continues to be high, resulting in non-use. 

 (Braa & Sahay, 2012, p. 276). 

2.6. Challenges to HMIS Implementation in LMICs  

The implementation of health information systems in LMICs has shown many 

challenges. The availability of required infrastructures and well-trained workforce are 

the technical challenges for implementation. While social-political contexts- the 

mindset of the politician, social workers, and policy implementers have a significant 
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influence on the penetration and efficient use of the system over a long time. The 

implementation challenges can vary across and within countries based on their 

prevailing socio-political conditions. 

Health care systems have a wide range of functions. Consequently, this increases the 

complexity of health information systems. So, evaluation of HIS is a challenging task. 

Several context-specific factors like humans, technology and environment influence 

the health information system evaluation (Andargoli, Scheepers, Rajendran, & Sohal, 

2017). The precise coordination between human factors, technology, and the 

environment can lead the information systems towards success. Appropriate health 

information system requires qualitative technology.  Human factors account for the 

capacity of users of system. It is essential to have the right user attitude and 

knowledge for the efficient and effective use of health information systems. IT skills 

are essential, but it also requires user motivations for the system use. The alignment 

of organizational IT strategies with appropriate infrastructures and latest technologies 

can help the sustainable implementation of HISs (Yusof, Kuljis, Papazafeiropoulou, & 

Stergioulas, 2008).   

Heeks (2002), tried to analyze the reasons behind the success/failure of the same 

information system in different LMICs. He argues that there exists a “match or 

mismatch between local actuality (where we are now) and system design (where the 

design wants to get us)” leading either to the success or failure of the information 

system being adopted. The higher the gap between local actuality and system design, 

the higher the chances of the newly adopted IS be a case of failure, called the  “design–

actuality gaps” (Heeks, 2002). Two factors contribute to this gap, called country 

context and hard–soft gaps (Heeks, 2002).  Developed countries and LMICs have a 

significant difference in their social, cultural, political and technological contexts. It 

implies that the context of design/production is not the same as the context of use of 

the IS, thereby causing the failure of IS in developing countries (Heeks, 2002). Also, 

“hard” rational design and “soft” political actualities develop when the design assumes 

a higher capacity level of the staff than what exists (Heeks & Mundy, 2001).  However, 

local improvisations can play a role in the successful implementation of the previously 

failed IS, which depends partly on local capacities (Heeks, 2002). 

Health Information Systems in LMICs have two main concerns: the problem of 

sustainability and the problem of scalability. The problem of sustainability concerns 

‘the challenge to make an IS work, in practice, over time, in a local setting. This 

involves shaping and adapting the systems to a given context, cultivating social 

learning processes, and institutionalizing routines of use that persist over time’. The 
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problem of scalability concerns ‘the problem of how to make one, working solution 

spread to other sites, and be successfully adapted there’. It also concerns ‘how to 

reproduce and translate the necessary learning processes alongside the spreading of 

artifacts, funding, and people’ (Braa, Monteiro, & Sahay, 2004). Sustainability of HIS 

in resource-constrained contexts requires the selection of elements of the installed 

base necessary for effective organizational capacity building. Moreover, these 

elements must be interdependent. Otherwise, the objective of sustainability might not 

be accomplished. Practical capacity building efforts of an organization, therefore, 

involves combining strategies synergistically to ensure long-term sustainability 

(Adaletey, 2015). 

HISs in developing countries are often said to being ‘data-led’ with many data being 

routinely collected, but with minimal evidence of information being used ‘for action’ 

(Latifov & Sahay, 2013). This statement implies that HMIS implementation in 

developing countries has been good with regards to data entry purposes but has been 

a big failure regarding information being used for local action. The establishment of 

well-coordinated information collection systems at the various levels of the health 

care system in LMICs could contribute significantly to improvements in health care 

delivery (Azubuike & Ehiri, 1999). 

2.6.1. HMIS Implementation Stories around Capacity Level and Information 

Use from some LMICs 

HMIS Implementation in Malawi suggests that it is essential to define minimum 

datasets from the national level to have nationally comparable data. At the same time, 

it emphasizes the use of data and information at the local levels. “Despite the emphasis 

on maximizing use of information at local levels, the traditional thinking of collecting 

data only for reporting purposes is still deeply rooted, and some facilities still consider 

the submission of reports as ultimate aim of IS” (Chaulagai et al., 2005, p. 379). 

In Tanzania, the HMIS unit at the MoH was responsible for the overall coordination of 

HMIS in the country including the training of health workers and monitoring and 

evaluation of the nation-wide implementation. However, the department often faced 

problems with skilled human resources and was unable to accomplish its increased 

responsibilities. Also, most of the people working for HMIS were from statistics or 

epidemiology backgrounds, so it was often needed to hire external IT consultants for 

several tasks associated with HMIS implementation, involving additional expenditures 

beyond the capacity of the MoH (Kimaro, 2007). Further, Kimaro (2006) argued that 
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many staff attended training only for the personal benefits of per diems and leaves, 

which limited the value of the training program. 

The national authority responsible for the management and administration of health 

services in Mozambique (MISAU) is conducting continuous training programs. 

However, a drawback is that training programs are not continued after the initial 

training. In addition to inadequate training programs, the lack of minimum basic 

education, poor training, and heavy workload contributes to weak capacity levels 

(Kimaro, 2007).  

HMIS implementation in Uganda has also experienced several bottlenecks. There are 

very few trained data managers at the MoH to process a considerable amount of data 

collected from the districts. The districts, health sub-districts, and health centers also 

lack trained data managers and record assistants. So, human resource capacity is seen 

as one of the key challenges towards building a  fully functional robust HMIS (Kintu, 

Nanyunja, Nzabanita, & Magoola, 2005).   

HMIS implementation in Kenya with DHIS2 has shown unprecedented potential to move 

from the era of unreliable and fragmented HIS to an ideal condition of availability and 

use of health information for rational decision making. However, the study identifies 

each of the stages of collection, compilation, analysis, and reporting of HIS data is a 

victim of several problems, including inadequate human resources not well equipped 

to handle integrated reporting requirements. Contributing to this is the lack of 

adequate training on how to use health information for planning and decision making. 

Also, it is difficult to extract the required data (Karuri, Waiganjo, Daniel, & Manya, 

2014).  

Open-source systems are viable solutions for countries with weak economies as there 

is no licensing cost incurred.  Also, the local team can customize and expand the 

system as per their needs. A case study from Malawi has identified that there is a lack 

of capacity in both MoH and HISP Malawi to enable local development of innovations 

on DHIS2. This has adversely affected the local capacity for doing innovations on 

DHIS2. Strong links with local and international stakeholders have enabled MoH to 

have the technical staff to support its DHIS2 efforts even though it has not been able 

to recruit its own staff (Msiska & Nielsen, 2015).  So, when promoting the use of free 

and open-source software, local governments and international institutions should not 

forget to transfer the capacity to implement and maintain open-source software. 

Hence lack of capacity for innovations, a possible result of these effects, could, in 

turn, perpetuate dependency on external support (Msiska & Nielsen, 2015). 
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2.7. Health Information System Program (HISP) 

HISP is a global network established, managed and coordinated by the Department of 

Informatics, University of Oslo.  This project was initiated from South Africa in 1994 

as a collaboration between the University of Oslo and the University of Western Cape 

to conduct action research in the development and implementation of HIS. Over the 

years this program has spread across many LMICs in Africa and Asia. The central 

activity of the HISP network has been the development of the DHIS2 software for 

collecting and aggregating health statistics.  However, HISP is much more than a 

software development project. It is an action research program focused on promoting 

the culture of information use through in-country capacity building. Information 

System (IS) research group under the Department of Informatics focuses on 

understanding and influencing the evolution of large-scale, complex information 

infrastructures, through empirical analysis and design interventions (IFI, 2019). HISP 

project has been supported by the Norwegian Research Council, The Norwegian 

Agency for Development Cooperation (Norad), the University of Oslo and the 

Norwegian Centre for International Cooperation in Education. 

Source: (Caren Althauser & Taliesin, June 15, 2016) 

Figure 2.7: HISP Representation  

Basically, as shown in Figure 2.7 HISP constitutes three core activities- Software 

Development, In-Country Implementation Support, and Research and Development. 

Under Software development, HISP has been developing and continuously advancing 

a software platform, namely DHIS2. This software serves as a feature-rich tool for 

building an HMIS. HISP coordinates the capacity building at the national and global 

levels for DHIS2 deployments across the countries and at the same time providing 

feedback to software development with software implementation at regional levels. 
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HISP organizes frequent workshops, academies in different regions as a part of 

capacity building through the HISP network and their Community of Practice (CoP) 

initiative. The capacity building includes training of local technologists, decision-

makers, and health managers. This process is aimed at contributing to the global body 

of knowledge in HIs through academic research and dissemination.  Through research 

and innovation, HISP has been conducting action research on several cases derived 

across different countries (Caren Althauser & Taliesin, June 15, 2016). 

The HISP principle is based on the concept of a participatory approach to design, 

development, and use of HIS. Different stakeholders have been continuously 

capacitated to increase their participation in the implementation of health information 

systems. The main aim of HISP is to support local management of health care delivery, 

and information flows in selected health facilities, districts, and provinces, and its 

further spread within and across LMICs. HISP is working to evolve sustainable HIS in 

developing countries (IFI, 2019).  

The participatory approach undertaken by HISP is influenced by the Scandinavian 

tradition, where several union-based action types of research were carried out in 

between the 1970s and 1980s. In the initial phases, the focus of participatory design 

projects was on capacitating workers to deal with new technological solutions (Kossi, 

Sæbø, Braa, Jalloh, & Manya, 2012). This movement in Scandinavia came up with the 

concept of adopting a similar perspective to make use of ICT based tools and 

structures for the strengthening of the disadvantaged communities, regions, and 

countries and their own upliftment from severities or disproportionate development. 

User participation and rapid prototyping in the context of use, combined with capacity 

building, all at multiple organizational levels of the health hierarchy, became the basis 

for the development approaches used to pursue this goal (IFI, 2019).  

The focus in the earlier participatory design projects was on empowering workers, 

who were affected or threatened by the introduction of new technologies in their 

works. The participatory approach explored how their influence over technological 

solutions could be ensured. Members of workplaces were continually trained, 

empowered, and participated in the design, development, and use of technological 

systems (Kossi et al., 2012). “Adaptation of information systems to the local context, 

local empowerment through participation and practical learning, and the creation of 

local ownership through participative processes are central issues of the Scandinavian 

model” (Kossi et al., 2012, p. 3). Later projects shifted toward actively producing 

technological alternatives by involving workers in cooperative design at the 

workplace. 
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HISP has several nodes across the world. The HISP network of nodes/actors includes 

in-country and regionally-based software developers and DHIS2 implementers that 

are loosely affiliated with UiO. The HISP network has developed organically without 

any formal structure.  Specific nodes at India, Ireland, South Africa, United States, and 

Vietnam are doing core development work and other at Geneva, Bangladesh, Uganda, 

Rwanda, Tanzania, Mozambique, Malawi, West Africa, Nigeria, Namibia, etc. are 

supporting implementations, training, and local customization (Caren Althauser & 

Taliesin, June 15, 2016). 

2.7.1. DHIS2 History and Evolution  

DHIS2 is the world's largest health management information system platform, more 

than 2.28 billion (30% of the world's population) people live in countries where DHIS2 

is used (UiO, 2018).  

The web-based version-DHIS2 was developed by the UiO, Department of Informatics 

in 2005 – 2006 and is a free and open-source platform designed to provide a backbone 

for national HMIS at national and sub-national levels. DHIS2 is a modular web-based 

software package built with free and open-source Java frameworks for reporting, 

analysis, and dissemination of data for all health programs. DHIS2 is a generic tool 

rather than a pre-configured database application. With an open meta-data model and 

a flexible user interface, DHIS2 allows the user to design the contents of a specific 

information system without the need for programming (Braa & Sahay, 2017). DHIS2 

emphasizes the use of information for action and improved health services, user 

participation and ‘live’ (in real contexts), agile and rapid prototyping. The DHIS 

software development effort was organized within the HISP network and has since its 

inception been embedded in a synergetic mixture of public health and participatory 

design perspectives (Jørn & Sundeep, 2013). With continuous development and 

upgrades, DHIS2 is in version 2.33 now. 

DHIS2 lets its users manage aggregate, routine data through a flexible meta-data 

model that has been field-tested for more than 15 years. Everything can be configured 

through the user interface. One can set up data elements, data entry forms, validation 

rules, indicators and reports in order to create a fully-fledged system for data 

management. DHIS2 has advanced features for data visualization, like GIS, charts, 

reports, pivot tables, and dashboards, data entry and validation which bring meaning 

to data.  

Figure 2.8 shows diagrammatically the working model of DHIS2.  
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Source: (Braa & Sahay, 2017) 

Figure 2.8: Working Model of DHIS2  

DHIS 2 is licensed under an open-source and is free for everyone to install and use. 

However, managing a DHIS 2 instance involves more than setting up a powerful web 

server. Deploying a reliable and scalable system includes at least these aspects: 

- Human resources with skills in relevant technologies such as web servers 

and database systems. 

- Reliable backup of your system including safe storage at a remote server. 

- Use of SSL (HTTPS/encryption) to keep private information like passwords 

secure. 

- Monitoring of server resources and application performance. 

- Stable and high-speed Internet connectivity  

- Stable power supply including a backup power solution. 

- Secure server environment to avoid unauthorized access, theft and fire 

(DHIS2, 2016, p. n.d.). 

 

In addition to the points mentioned above, DHIS2 requires powerful hardware with the 

potential for scaling together with increased system usage 
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Source: (see www.dhis2.org) 

Figure 2.9: Countries Using DHIS2 at the National Scale or as a Pilot 

DHIS2 has been very useful as well as a powerful tool for data collection, visualization, 

and presentation as a part of HISP initiatives. With the success and widespread use 

and international recognition, DHIS2 has now emerged as a global public good in the 

public health domain (IFI, 2019). 

Figure 2.9 shows the increasing number of countries using DHIS2 all over the world. 

Those countries are mostly in Africa and Asia. Piloting is going in several other 

countries.  They are inline to initiate implementation gradually. Figure 2.10 is the 

timeline of DHIS2 development and evolution since 1994. It highlights the significant 

milestones in the journey of DHIS2. 

 

 

 

 

 

http://www.dhis2.org/
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Source: DHIS2 Experts Academy 2018 

Figure 2.10: DHIS2 Evolution Timeline  
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Section 2: Theoretical Concepts 

2.8. Conceptual Basis 

The previous section has provided an overview of the issues around HMIS 

implementation in LMICs, with a key focus on the challenge of capacity. This overview 

provides me with the basis for the development of my conceptual basis, which is 

comprised of the following concepts: i) training transfer; ii) information cycle; and, iii) 

network of action. I now describe these three concepts and then discuss how these 

help me in my case analysis.  

2.8.1. Information Cycle: Baseline for Evaluation of Capacity level and 

Information Use 

Strengthening information culture and the maturing of information use is necessarily 

a long run, continuous process (Braa & Sahay, 2012). This can be studied with the 

conceptual lens of the information cycle. There are six steps in the information cycle: 

(i) data collection, (ii) processing, (iii) analysis, (iv) presentation, (v) interpretation, 

and (iv) information use (action). It is very essential to capacitate human resources to 

make proper use of data collected by giving equal and sincere emphasis on each phase 

of the information cycle. (Braa & Sahay, 2012) “Active and engaged analysis and use 

of information for decision-making, management, planning and more generally for 

supporting health services delivery, at all levels, are key objectives for all efforts to 

strengthen the HIS in a state or in a country”(Braa & Sahay, 2012, p. 249). The 

information cycle thus depicts the different components, stages, and processes 

through which the data is collected, checked for quality, processed, analyzed and used.  

The wider context of HISs can be described through different steps in the information 

cycle. As a powerful HMIS tool- DHIS2 supports different phases of the information 

cycle which includes the collection of data, checking data quality, data access at 

different levels of health management, reporting, generation of different visual 

analytics in the form of graphs and maps. It then enables comparison of data between 

different periods like the previous year and this year, and evaluate the trends of data 

(DHIS2 manual, 2016).  As in the steps of the information cycle, DHIS2 first serves as 

tool to collect, record and compile health data. Data entry can be done in list of data 

elements or in user-defined custom forms developed in accordance with national HMIS 

standards or formats. These mimic paper forms simplify and make it easier to do 

perform the data entry job. Second, DHIS2 performs data quality checks to ensure the 

data are entered correctly. The rules include checking the acceptable range of data 

entered. This helps to check possible human typos/errors during data entry. Also, 
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DHIS2 has validation rules to make sure the data entered are of good quality. Next, 

when all data are entered and verified, DHIS2 facilitates the generation of different 

types of reports. The first kind is the routine reports that can be predefined so that 

all those reports that need to be routine generated can be done on a click of a button. 

DHIS2 is engineered to deal with both aggregate and case-based data. Furthermore, 

DHIS2 supports in the analytic tasks like the comparison of indicators over different 

health organizations or facilities at different time intervals. Finally, DHIS2 supports 

the presentation of data in the forms of graphs, maps, reports and health profiles which 

should be routinely produced, analyzed and acted upon by the respective health 

managers in the health organizations (DHIS2 manual, 2016).  

Source: (DHIS2 Manual, 2016) 

Figure 2.11: The Information Cycle Model  

 

To produce better quality data and to yield better results with those data, each step 

in the information cycle should be integrated and given equal importance. Each of the 

six steps has significance and adds value to the upcoming steps. Better data collection 

tools and methods will enhance data collection processes; this will help to ease the 

data processing step. Moreover, the better quality of information obtained through 

processing will make the presentation of data meaningful and relevant for decision-

makers. Based on true empirics and evidence, finally, the information use will 

potentially become more reliable and fruitful.  Finally, the decision process can be 

made more effective with the correct interpretation of data. This will help in 

implementing appropriate actions to address health service needs. 
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A good workshop design for different users of HMIS regarding the information cycle 

can help them understand the importance of quality data and their significance for 

taking action. 

2.8.2. Training Transfer: Accessing the Training and Outcomes 

Knowledge, skills, and abilities are the core values of employees in organizations 

(Grossman & Salas, 2011). Competent workforce can help organizations sustain and 

evolve in the world of competitive dynamics. So, organizations rely on learning 

strategies, training technology, and development efforts to prepare their workforce 

(Grossman & Salas, 2011). To increase the value of training, it is essential to evaluate 

the transfer techniques. According to ‘training transfer’, the participants have some 

level of competence before the start of the program. The training aims to enhance this 

skill to the next levels. The new skills developed by the trainee which they bring back 

to their workplace is, in fact, the transfer (Kaasbøll, 2019).   

Source: (Kaasbøll, 2019) 

Figure 2.12: Transfer Model of Training 

There are several factors that can improve transfer. According to Kaasbøll  (2019), 

during training motivation, imitation, problem-solving, self-efficacy, and realistic 

training environment are the factors that can make learning effective. At the same 

time, it is essential to provide opportunities to perform after the training. This should 

also include support facilities. Thus, the training transfer is a method through which 

the proper transfer of IT skills and competence to use the system are accessed. This 

ensures the skills developed during the training are brought back to the workplace. 

2.8.3. Networks of Action 

The network of action approach was developed by Braa, Monteiro, and Sahay. It 

argues that “local interventions need to be part of a larger network to be robust” (Braa 

et al., 2004, p. 341). The vital point to be noted here is that “scalability is a prerequisite 
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for the sustainability of local action.” The primary purpose of establishing networks is 

to facilitate the sharing of experience, knowledge, technology, and value so that the 

local actions are both sustainable and spreadable. A robust and highly functional 

network of actors for HIS implementation can serve to enhance capacity level as well 

as to increase information used for local action.  

Network of actors is a first-order network, whereas the network of networks is a 

second-order network (Sæbø, Braa, Sahay, Kossi, & Settle, 2011). This network of 

networks has two primary benefits: first, synergistic effects and the self-reinforcing 

effects, which can collectively help in building capacities and strengthening HISs in 

LMICs across the same region. For instance, if the networks of HISs of South Asian 

countries like India, Nepal, Bangladesh, and Srilanka is created, then it helps in 

strengthening the HISs of the entire South Asia region as they share common cultural 

aspects and opportunities are created for more local problem-solving. 

In a nutshell, together, the concepts of the information cycle, training transfer and 

network of actions can comprehensibly help to access the capacity levels for 

information use in the context of HISs. The information cycle depicts the standardized 

processes to collect, process, analyze, present and use data. Nations, their 

organizational units and health facilities can be evaluated for health information use 

based on their position in the information cycle. The competence of the health 

workforce to accomplish each step of the information cycle can serve a good reference 

for health information use. Training is one of the common methods to impart skills and 

competence to health staff and other management workforce. It is thus important to 

conduct regular training to those personnel. After the training is carried out, it is 

equally essential to access effectiveness of those training and evaluate/measure how 

the skills are brought to the workplace for using HISs. For this training transfer method 

can be used. The network of actors is a very widely used concept to develop capacities 

for the use of information systems in a large scale at organizational and national levels. 

It suggests the ways on how capacities can be developed and enhanced through 

networks of stakeholders at the national and international areas to make the ISs 

sustainable, scalable and productive over time. So, in a conglomerate these concepts 

of information cycle, training transfer, and network of action can serve as a basis for 

evaluating capacities for information use and suggest a model or approaches for 

developing capacities to next levels.  
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2.9. Integrating Concepts into a Theoretical Basis 

 
 Figure 2.13 Theoretical Framework  

I will use the above theoretical framework as shown in Figure 2.14 to guide my case 

analysis. DHIS2 is being used as a tool for national HMIS in Nepal. Several challenges 

and opportunities exist around the implementation of this system. As the system is 

spreading through the country and the capacity is limited, there exist gaps in making 

optimal use of HMIS and data being generated.  
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The conglomerates of the concepts of information cycle training transfer and network 

of actors form a theoretical basis (Figure 2.14), for this study. With the collaboration 

between the networks of actors of HIS at the national level and Global actors of HISs 

at the international level, capacities can be enhanced for data management and data 

use. Exchange of ideas, knowledge, and skills through training, workshops, academics, 

joint researches, and academic program capacities of the health workforce can be 

improved. The transfer technique will form a basis to evaluate the skills gained through 

training in the national and international platforms. With these capacities in hand, the 

stakeholders of HISs in the nation can explore their knowledge and skills to accomplish 

each step of the information cycle more effectively. To study the strengthening of HIS 

and make it sustainable over time, these concepts will together explore the benefits 

of creating a network of actors among the stakeholders within Nepal and global arena. 

The collaborative networks between the national actors and global actors could 

address the existing capacity gaps and yield useful results for enhanced capacity 

levels and increased information use from DHIS2 system. 
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3. Chapter Three: Context of the Study- Country 

Profile 

This chapter is intended to provide background information about Nepal, its health 

services and other information relevant to gain insights as a context for the study. 

Also, it gives a brief overview of the two districts, Kaski and Mustang including their 

health services.  

3.1. Nepal: Introduction 

Nepal (officially the Federal Democratic Republic of Nepal) is a landlocked country 

located in South Asia. It has an area of 1,47,181 sq. Kilometers (56,827 sq. miles). 

India and China are Nepal's closest neighboring countries. India lies in its border 

towards the east, west, and south while China is situated in the north. 

Administratively/politically Nepal is divided into seven Provincial states which have 6 

Metropolitan Cities, 11 Sub-metropolitan Cities, 276 Municipalities and 460 Rural 

Municipalities (a total of 753 local bodies). All these local bodies are part of 77 districts 

(Government of Nepal, 2019). The country is geographically divided into plain lands 

in the south, hills in the middle and mountains in the north. According to the previous 

divisions, there were 16 districts in the mountain region, 39 districts in the hilly region 

and 20 districts in the Terai region. However, according to the new classification, 

there are 20 Mountainous districts, 29 Hilly districts, 7 inner Terai districts, 18 Terai 

districts and 3 districts of Kathmandu valley (Government of Nepal, 2019). 

The geographical variations have created diversities in the lifestyle and cultural 

practices of the people living in different regions. This also has a difference in the 

distribution of government services and facilities including health. 

According to the 11th National Census conducted by the Central Bureau of Statistics 

(CBS) in 2011 AD, Nepal had a population of 26.49 Million and an annual growth rate 

of 1.35%. The total population of Nepal is 29.3 million, and the annual population 

growth rate is 1.1% for the year 2017 (World Bank, 2018). The average life expectancy 

is 71 years for women and 68 years for men. 

The average population density of Nepal was 204.4/sq. km. for the year 2017 (World 

Bank, 2018).  According to the population census of 2011, the total population density 

of Nepal was 180/sq. km. It was 34 in the mountain region, 186 in the hills and 392 in 

the plain lands. 6.7% of the population lived in the mountain region, 43% lived in the 

hilly region, and 50.3% lived in the Terai region (Central Bureau of Statistics, 2012). 
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Again, the urban population and rural population counts for 17.07 % and 82.93 % 

respectively (Central Bureau of Statistics, 2012) 

Source: (Government of Nepal, 2019) 

Figure 3.1: Map of Nepal with Provincial Divisions  

Nepal is a developing nation with an approximate GDP of 30.08 billion US Dollars 

(Ministry of Finance, 2018b). According to the economic survey report published by 

the Ministry of Finance for the fiscal year 2017/18, the projected economic growth 

rate was 6.29%, and Per Capita GDP was 1004 US dollars. The contribution of the 

primary sectors(agriculture and forestry) in the national GDP is 28.21%, secondary 

sector (manufacturing industry, construction, electricity and other) is 14.18%, and 

tertiary sector (service sector) is 57.61% (Ministry of Finance, 2018b). 

3.1.1. History and Politics  

Nepal is a Republic state with a multiparty democratic system. The President is the 

head of state. The executive power of the nation is exercised by the Prime Minister 

(head of government) and the Cabinet while the legislative power is held with the 

Parliament. Nepal has two houses in its parliament. It is one of the youngest republic 

states in the world. The present Constitution of Nepal was promulgated by the 

Constitution Assembly (CA) in the year 2015. Until May 28, 2008, Nepal had a 

Constitutional Monarchy which practiced a decentralized system of governance.  Nepal 

has ever been a sovereign state in its history. However, the people of Nepal got their 

democracy in 1951 AD with the end of a century-long autocratic family rule of the 
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Ranas. Before that several dynasties ruled over Nepal. Since 1951, Nepal has 

undergone several political changes- party less Panchayat System in 1962, re-

establishment of democracy with a Multiparty Democracy and Constitutional Monarchy 

in 1990 and finally the Federal Democratic Republic in 2008. The first meeting of the 

Constitutional Assembly held on May 28, 2008, declared Nepal as a republic state 

(Dahal, 2017).   

The present constitution of Nepal is one of the youngest/latest constitutions in the 

world. After the mass political movement in 2006, the election of the Constituent 

Assembly (CA) was held. First CA elected in 2008 ended without giving a constitution 

to the country though it had worked out a lot in the constitutional writing process. The 

second election of CA was again held in 2013. This CA passed the new constitution in 

2015. Recently, in 2017 the elections of Federal, Provincial and Local government 

were all completed, and now the constitution is in full swing for institutionalization. 

With these political transformations, the country at present has one of the most stable 

governments in its entire history with almost two-third majority in the parliament.  

3.1.2. Administrative Restructuring 

With the political changes and establishment of a Federal Democratic Republic, Nepal 

is currently undergoing restructuring in its administrative structures. The provincial 

government and local bodies are given constitutional rights and privileges by the 

constitution. Unlike the previous centralized structures until 1990 and the former 

decentralized practice of governance between 1990-2008, the current Federal system 

with Local governments is expected to make a significant difference in providing 

better services to the people. According to the provisions in the Constitution of Nepal, 

the Provincial governments can make their own laws, policies, and acts.  

All the political parties have expressed their vision for the rapid development of Nepal 

in their election manifesto. Gradual improvements in the fundamental right to 

education, health, telecommunication, etc. and development of modern infrastructures 

has been on top priority. It shows the possibilities of some quick development works 

and improvements in services delivered to its citizens.  

With the implementation of the new constitution, new acts and policies are being made 

for different sectors. In the same line as for different other areas like education, 

telecommunication, etc. health policies too are being reformed, redefined or new 

policies are gradually being made as per the spirits of the new constitution. 
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3.1.3. Infrastructure and Development 

Several initiatives are being undertaken by the new government for strengthening 

services to the people. The process of distributing digital national ID, also known as 

the social security number is underway.  

Nepal has a high potential of hydropower generation from its fast-flowing rivers from 

the mountains. Currently, several hydropower projects are under construction. As of 

the current data, 69.9% of the people are benefited from the national electricity 

grid(Ministry of Finance, 2018b). Also, telecom and mobile services are expanding at 

a very fast rate. According to the Management Information System (MIS) report by the 

Nepal Telecom Authority (NTA),  136.44% of the population has outreach to the 

telecom services (Nepal Telecom Authority, 2019). Mobile phones are in the reach of 

more population now. Telecom penetration is significantly on the rise throughout the 

country in the cities, hills, and mountains. Cellular telephony, in particular, has 

registered impressive uptake as evidenced by its sustained growth trajectory over the 

past few years with the current penetration rate crossing well over 90% (Ministry of 

Communication and IT, 2015). And, according to the MIS report of October 2017, 63% 

of people have internet connections (Ministry of Communication and IT, 2017). 

To facilitate internet connectivity, most of the big cities, including Kathmandu, 

Pokhara, East-West Highway, Butwal, etc. have already been connected by fiber optic 

cable. However, now it is essential that the remote places and villages and towns in 

the hills and mountains to get connected to this optic fiber network so all the people 

throughout the nation can get better internet connectivity and benefit from several 

other systems and facilities that internet has to offer (Ministry of Communication and 

IT, 2015).  

The government has decided on connecting each subunit of local bodies, i.e., Ward 

Office with electricity and internet connection. Electricity and internet connectivity 

can serve as a vital backbone for the extension of digital services at the local bodies, 

including DHIS2 implementation and installation and operation of several other 

services for the people based on computer technologies.  

3.2. Nepal: Health Status 

The average life expectancy of the people in Nepal is 70 years (World Bank, 2018), 

the maternal mortality rate is 39 per 1000 live births (Ministry of Health and 

Population, 2017), the neonatal mortality rate is 17 per 1000 live birth, and the infant 
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mortality rate is 26 in 1000 live births. The total number of health institutions is 4718, 

which includes 123 Hospitals, 204 Primary Health Centers (PHC), 4009 Health Posts 

(HP), and 309 Ayurvedic Aushadhalaya. Also, the total health no. of health workers is 

89,293 which comprises doctors, specialists, and other health staff from all the 

facilities across the country (Ministry of Finance, 2018b). Nepal Medical 

Association(NMA) records show that there are a total of 6137 registered medical 

specialists, of which 4389 are male, and 1748 are female (Ministry of Finance, 2018b).  

3.2.1. Background on Health Services in Nepal 

The first health policy of the country namely ‘Nepal Health Policy’ came into action in 

1991. The main objective of this policy was to expand primary health care services to 

the public communities and improve the health conditions of most rural people and 

make modern health facilities within their outreach. With the gradual progress of time, 

Health Policy 1991 was updated to new health policy in 2071 BS (i.e. 2014 AD). The 

primary objective of this health policy is to establish essential health services as the 

fundamental right of the people, to provide quality health services with all the modern 

health infrastructures, medicines, and qualified health professionals (Ministry of 

Health and Population, 2015a). 

The Constitution of Nepal  in its article 35 has provisions of right to health care 

(Government of Nepal, 2015) 

 

Article 35 Rights to Health Care 

“(1) Every citizen shall have the right to seek basic health care services from 

the state, and no citizen shall be deprived of emergency health care. 

(2) Each person shall have the right to be informed about his/her health 

condition regarding health care services. 

(3) Each person shall have equal access to health care. 

(4) Each citizen shall have the right to access to clean water and hygiene”. 

 

The article 38 is about rights to women  

“Article 38 Rights to Women 

(2) Every woman shall have the right relating to safe motherhood and 

reproductive health”.  
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The schedules in the constitution have more explicitly divided the roles and 

responsibilities for Federal, Provincial, and Local governments for the management of 

health services like every other service and infrastructure. However, no explicit, final 

health mechanism has been published yet. Much work is going on to restructure the 

health organization following the administrative restructuring of the state. 

As presented in Table 3.1, the Central/Federal government takes the overall roles of 

policy formulation, monitoring and evaluation of health services within the country, 

State/Provincial governments are responsible for proper delivery of health services 

while the Local governments are mandated to cover all the basic health and sanitation 

services. 

 
Table 3.1: Constitution of Nepal, Schedule 5,6 and 8, List of Powers of the Federal, State and 

Local Level Government Related to Health Services  

Schedule 5 

List of Federal Power 

Schedule 6 

List of State/Provincial Power  

Schedule 8 

List of Local Level Power 

16. Health policies, health 

services, health standards, 

quality and monitoring, 

national or specialized 

service providing hospitals, 

traditional treatment 

services, and communicable 

disease control  

9. Health services 9. Basic health and sanitation  

Source: (Government of Nepal, 2015) 

It is not the Federal government which takes the sole responsibility of complete health 

services. As presented in Table 3.2, there are also concurrent powers distributed 

among the Federal Government and the Provincial government and between the 

Provincial Government and the Local governments. The concurrent powers between 

the different layers of governments show the essence of cooperation between them 

to provide necessary health services to the people in close coordination. This requires 

proper flow of information between these layers so that services can reach the people 

in an effective and efficient way. 
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Table 3.2: Constitution of Nepal, Schedule 7 and 9 Lists of Concurrent Powers of the Federal, 

State and Local Level Government Related to Health Services 

Schedule 7  

List of Concurrent Powers of Federation and 

State  

Schedule 9 

List of Concurrent Powers of Federation, 

State, and the local level  

9. Drugs and pesticides  

10. Planning, family planning, and population 

management  

3. Health Services 

Source: (Government of Nepal, 2015) 

Ministry of Health and Population (MoHP) and Department of Health Services (DoHS) 

are responsible government organizations for the management of all health-related 

things in Nepal. DoHS in close coordination with District Public Health Office (DPHO) 

collects all health-related data, analyzes them, and recommends the government for 

necessary action-plan or adaptation of new policies for the improvement of health 

condition of its population. 

Sustainable development has been a global agenda for the last 25 years. The 

Millennium Development Goals (MDGs) based on the millennium declaration in the year 

2000 by the United Nations has set foundations for Sustainable Development Goals 

(SDGs) to be achieved by 2030. Nepal, as a member of the UN, is a part of this global 

initiative (Ministry of Health and Population, 2014). 

The government of Nepal (GoN) has formulated long term health plans to bring 

changes in the health conditions of the country. The First Long Term Health Plan 

(FLTHP) was practiced between 1975-1990 for 15 years, it mostly emphasized on 

popularizing family planning and maternal and child health to check population growth. 

The Second-Long Term Health Plan (SLTHP) was made for a period of 20 years 

between 1997-2017. Following the People’s Movement of 1990, a radical National 

Health Policy was brought out in 1991 which had provisions to set up one health facility 

in every Village Development Committee (VDC) ensuring primary health care in 

peoples’ doorstep and a Primary Health Care Center (PHCC) with a birthing facility in 

every electorate constituency. In all these planning exercises, the government has 

shown commitment to providing basic health care to all citizens of the country by 

adopting the principles and approaches of primary health care as declared in Alma Ata 

Conference of Health for all by 2000. The plans have always set high ambitions 
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towards achieving good health and wellbeing of the people. However, the target has 

hardly been too close. For instance, the SLTHP had set its goal to reduce IMR to 

34/1000 and increase the national budget on health sector to be 10% of the total budget 

but this is still not achieved.  

Nepal Health Sector Strategy (NHSS) was developed in 2015 by the Ministry of Health 

and Population (MoHP) to guide the health sector for the next five years (2016-2020). 

It was developed in the background of a unitary system of government. The vision of 

the NHSS is “all Nepali citizens have productive and quality lives with the highest level 

of physical, mental, social, and emotional health” and the mission “ensure citizen’s 

fundamental rights to stay healthy by utilizing available resources optimally and 

through strategic cooperation between service providers, service users, and other 

stakeholders.” It foresees nine outcomes and 26 outputs. They are measured through 

29 outcome level indicators with 56 corresponding output level indicators. With the 

transition towards federalism, multiple changes have been observed in the government 

structure and functions; subsequently, it has implications in the implementation of the 

NHSS. The constitution has defined three levels of governance and functions, 

mandating the local levels to deliver the package of basic health services. The 

development of standards and policies, management of hospitals, regulation of 

medicines, control of outbreaks and disasters, and international cooperation will 

remain with the federal and provincial governments. The federal government will also 

play a supporting role in enhancing the capacity of local and provincial governments. 

3.2.2. National Health Policy 2014 

This National Health Policy 2071 (2014 AD) is a complete revision of the National 

Health Policy 1991. It has been introduced to promote, preserve, improve and 

rehabilitate the health of the people by preserving the earlier achievement, 

appropriately addressing the existing and newly emerging challenges and by optimally 

mobilizing all necessary resources through a publicly accountable efficient 

management (Ministry of Health and Population, 2014)  

The vision of the National Health Policy 2071 is “to enable the Nepalese citizens to 

live a productive and quality life”. The mission of the policy is “to ensure the healthy 

life of citizens through strategic collaboration among service providers, beneficiaries 

and stakeholders and optimum utilization of available resources.” And the goal of the 

health policy is “to increase access to quality health services through accountable 

health system”. One of the objectives of national health policy is “to establish an 
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effective and accountable health system with required technologies and qualified 

health professionals.”  

Some of the relevant health policies, which are within the purview of this research/ 

study are: ‘to make available in an effective manner the quality health services; to 

plan, produce, acquire, develop, and utilize necessary human resources; to utilize in 

policy formulation and program planning the proven behaviors or practices obtained 

from researchers; to promote public health by giving high priority to education, 

information, and communication programs; and to ensure availability of quality health 

services through competent and accountable mechanism and system for coordination, 

monitoring and regulation’ (Ministry of Health and Population, 2015a). For details on 

the National Health Policy 2071 see Appendix-6.  

In the changed health structure with a restructuring of the state the draft new of 

‘Health Policy 2075 (2017)’ is in the process of being passed from the parliament.   

3.2.3. MDGs and SDGs 
On the evaluation of the health situation in Nepal, we can oversee clear signs of the 

country making encouraging progress on improving the overall health outcomes of its 

citizens. In particular, the country has made impressive progress toward the 

Millennium Development Goal (MDG) targets for child survival (target 4) and maternal 

health (target 5) (National Planning Commission, 2013). A clear indicator of this 

progress is the increase in life expectancy at birth, which rose to around 67 years in 

2011 compared with 50 years in 1981 when maternal and child mortality was high 

(Central Bureau of Statistics, 2014). 

 
Table 3.3: Sustainable Development Goals for the Health Sector (SDGs) and the Targets  

SN Indicators  Target 

1. Global Maternal Mortality Ratio (MMR) Less than 70 per 100,000 live births. 

2. Deaths of Newborns  12 per 1,000 live births.  

3. Deaths of Children Under 5 Years 25 per 1,000 live births. 

4. Epidemics of AIDS, Tuberculosis, Malaria, 

Hepatitis, Water-borne diseases, and other 

communicable diseases 

Complete end. 

5. Premature Mortality from Non-communicable 

Diseases (NCDs) 

Reduce by one third. 
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6. Number of Global Deaths and Injuries from 

Road Traffic Accidents 

Reducing to half. 

7. Access to Sexual and Reproductive Health 

Care Services 

To the universal level. 

8. Health Coverage To the universal level. 

9. Number of Deaths and Illnesses from 

Hazardous Chemicals and Air, Water, and Soil 

Pollution and Contamination 

Reducing substantially. 

(Source: WHO) 

While the Nepal-specific SDG targets are in the process of being determined, the 

following global SDG targets (Table 3.3) provide insights into the challenges that could 

lie ahead of the Ministry of Health and the government of Nepal. National Planning 

Commission and Ministry of Health and Population are working together to compute 

roadmap and targets for gradually achieving SDGs on health over the coming years by 

2030. All the annual periodic plans incorporate the concepts of SDGs. It is very 

essential that minute attention is given on proper health data collection and information 

generation to support necessary plans, policies and bring forward required action 

plans or health interventions and provide required health services to the people living 

in all parts of the country. 

3.2.4. Health Service Delivery Structure in Nepal: Administrative 

Organization 

Ministry of Health and Population (MoHP) is the responsible government body for the 

overall policy formulation, planning, organization, and coordination of the health sector 

at the national, province, district and community levels. The goal of MoHP is to bring 

improvements in the health status of its citizens through effective and efficient policy 

formulation, resource mobilization, monitoring and regulation of delivery of health 

services by different health institutions. The ministry also facilitates, monitor, and 

regulate different INGOs and NGOs working to improve the health conditions of the 

people in various sectors (Ministry of Health and Population, 2019). 

As shown in figures (Figure 3.2  and Figure 3.3, and Figure 3.4) the Ministry of Health 

and Population at the national level consists of five divisions- (i) Policy, Planning and 

International Cooperation Division, (ii) Public Health Administration, Monitoring and 

Evaluation Division, (iii)Curative Service Division, (iv) Human Resources and Financial 
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Management Division, and (v) General Administration Division, three departments- (i) 

Department of Ayurveda, (ii) Department of  Health Services (Figure 3.3), and iii) 

Department of Drug Administration, and five centers- (i) National Center for AIDS and 

STD Control, (ii) National Health Training Center, (iii) National Tuberculosis Center, 

iv) National Public Health Laboratory, and (v) National Health Education, 

Communication and Information Center (Ministry of Health and Population, 2019). The 

MoHP has an additional network of six professional councils, 27 zonal and regional 

hospitals, 19 medical college teaching hospitals, 76 district-level hospitals, and 364 

private hospitals. Seventy-five (now 77) district health offices manage basic health 

care service delivery through a network of 76 district-level hospitals, 204 Primary 

Health Centers (PHCs), 329 Urban Health Centers (UHC), 3,805 Health Posts (HPs), 

250 Community Health Units (CHUs), 12,908 Primary Health Care Outreach Centers 

(PHC/ORCs), and 16,355 Expanded Program on Immunization (EPI) outreach clinics 

across the country (Ministry of Health and Population, 2015b).  

 
Source: (Ministry of Health and Population) 

Figure 3.2: Organogram of the Ministry of Health 

The distribution of health facilities, both private and public, from the basic community 

levels to the local level, district level, regional level, and national level is illustrated 

in Figure 3.4. The government still needs to work out on exact data on private and 

other facilities delivering health services at different levels.  
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Source: (Ministry of Health and Population) 
Figure 3.3: Structure of the Department of Health Services  

 

Source: (Health Facility Survey 2015, Ministry of Health and Population) 

Figure 3.4: Levels of Health Facility in Nepal  
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In the public health sector, health care is generally given at primary, secondary, and 

tertiary levels (Figure 3.4). At the primary levels, the staff includes Medical Officers 

(MO), Health Assistants (HA), Staff Nurses (SN), Auxiliary Health Workers (AHW), 

Auxiliary Nurse Midwives (ANM), and Female Community Health Volunteers (FCHVs). 

 

The primary level is the first point of medical care at the local levels. Services at this 

primary level includes female community health volunteers, Primary Health Care 

Outreach Clinics (PHC/ORCs), Community Health Units (CHUs), Expanded Program on 

Immunization (EPI) Clinics, Health Posts (HPs), Birthing Centers, Urban Health 

Centers (UHC), Primary Health Care Centers (PHCCs), and Community/Rural 

Hospitals. They provide a range of mostly promotive and preventable services in 

addition to some curative services.  The cases beyond the capacity of primary levels 

are referred to the secondary level of health services, which comprises District 

Hospitals. District Hospitals are facilitated with both In-Patient (IPD) and Out-Patient 

(OPD), Emergency and Comprehensive Emergency Obstetric and Neonatal Care 

Services. Beyond these two tiers, there are tertiary levels, which include Zonal, Sub-

regional, Regional, and Central Hospitals. These are the highest level of referrals from 

the primary and secondary levels. These facilities provide an advanced level of 

curative and preventive services including extensive research, training and support 

programs for the districts. These services and different levels of care and referral 

points are shown in Figure 3.5 produced by National Health Facility Survey 2015. 

There are slight changes in the number of health facilities and other health units within 

this gap of 2015-2019. However, the figures/numbers are closest to the present 

national data on health units at the national, provincial, district and sub-district or local 

levels.  

Figure 3.5 shows the different layers of health units starting from the central level up 

to the grassroots or the community levels. It also shows key staff involved in those 

health facilities and key services provided by those health facilities in their respective 

areas.  

Local bodies in Nepal have been redefined with the current restructuring of the state 

and implementation of the federal system. There used to be at least a health facility 

or Health Post in each Village Development Committee (VDC), one primary health care 

center in each electoral constituency and one hospital at the district levels to provide 

curative services. Now with the federal system, the government has a broader vision 

for expanding the health services with one health facility per ward and a primary 

hospital in each local body. Works are underway for this. 
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Source: (National Health Facility Survey 2015, MoHP) 

Figure 3.5: Staffing and Services at Public Health Facilities by Type of Facility  

 

Figure 3.6 is an organogram of the Ministry of Social Development at the Province 

levels. It represents how the ministry manages health system in the province. For the 

health sectors, the ministry has 2 divisions- hospital development and medical service 

division and Policy, law standard, planning and public health division. Together with 

these divisions, it has health directorate, provincial logistics management center, 

health training center and provincial reference laboratory. Under the health 

directorates are the health offices and the health facilities.   

 

Source: (Ministry of Health and Population) 

Figure 3.6: Organogram of the Health System at the Province Level  
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3.3. Health Sector and National Economics Over the Years  

The annual budget of Nepal for the Fiscal Year (FY) 2018/019 has allocated NPR 56.42 

billion for the health sector, which accounts for 4.29 % of the total budget (Ministry of 

Finance, 2018a). And, it accounts for 1.88% of total national GDP. The budget has 

planned to establish at least one health center in every Ward within the next two years 

in partnership with the local government. This program is for 1200 Wards in the 753 

local bodies (Ministry of Finance, 2018a).  

According to the Economic Survey of 2017/018, “in the current FY 2017/18, it is 

estimated that the contribution of the health sector to total gross domestic product is 

expected to remain only at 1.7%. Also, the health sector is expected to grow by 6.3% 

in the current FY 2017/18” (Ministry of Finance, 2018c). As per the National Health 

Insurance Policy, 2014, the health insurance program has been currently operated in 

33 districts of Nepal. And, around 23 percent of the insured members have received 

health services from the insurance program.  

Under the National Free Health Service Program, the most essential 70 types of 

medicines have been distributed from the 25 bedded hospitals. Similarly, 58 types of 

medicines from the Health Post, 31 types of essential medicines are being distributed 

from the Urban Health Center and the Community Health Units (Ministry of Health and 

Population, 2015b).   

The government’s focus is shifting towards achieving universal health coverage. The 

government, Ministry of Health and its subsequent bodies have been carrying out many 

works and formulating plans and policies to address the needs of the poor, women, 

vulnerable and excluded groups through free health care policies and programs. 

Ambitious targets have been set to increase the proportion of the government’s budget 

allocated to health expenditures. 

3.4. Nepal’s National ICT Policy, 2015 and Health  

The National ICT Policy of Nepal is an initiative aimed at creating a favorable 

environment for the growth of the ICT sector and through this means, catalyzing the 

development efforts (Ministry of Communication and IT, 2015). Information 

Technology Policy (IT Policy) announced in the year 2000 was the first policy initiative 

aimed at positioning IT as a tool for development and growth. The IT Policy has since 

been revised in 2010, then came the ICT Policy 2015. 
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In the ICT policy, it has separated clear provisions for the health sector, the one which 

is most relevant to health information states that “a detailed strategic framework will 

be developed in collaboration with key stakeholder to improve access to quality 

healthcare as close to the community as possible through the deployment and 

exploitation of ICTs”. It also stresses on a legal/regulatory and ethical framework to 

be developed for effective use of the health information and security measures to 

safeguard the privacy of patient information inherent in digitized healthcare records 

to be implemented. 

The ICT Policy is based on the principle that it will help to promote transparency, 

fairness, and accountability in the delivery of government services and execution of 

roles and responsibilities of government agencies. Inline to this, to improve the health 

services and strengthen the health sector ICT Policy has provisioned the following 

strategies for the efficient use of ICT in Health: 

i. Develop an appropriate National Health Management Information 

System; 

ii. Facilitate connectivity and access to communication services in health 

institutions to support healthcare delivery; 

iii. Develop appropriate ICT infrastructure at all levels of the healthcare 

system to support the collection, use, management and dissemination of 

health care information 

iv. Promote and encourage ICT training and skills development among 

healthcare professionals; 

v. Deploy ICTs to support education and awareness initiatives aimed at 

combating major national health threats such as HIV/AIDS, malaria, and 

other infectious diseases 

(Ministry of Communication and IT, 2015). 

For full details on the health-related ICT policies, refer to the Appendix-7: ICT Policy 

and Health.  
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3.5. Gandaki Province: Profile  

Gandaki Province (Map, Figure 3.7) is the number 4 Province in the new federal 

structure of Nepal. It was recently named ‘Gandaki Province’ by the Province 

Parliament. It has an area of 21,504 sq. km (8,303 sq. miles). It has a total population 

of 24,03,014 It has a total of 11 districts which include Baglung, Gorkha, Kaski, 

Lamjung, Manang, Mustang, Myagdi, Nawalpur, Parbat, Syangja, and Tanahun. This 

province has 85 local bodies which include 1 Metropolitan City, i.e. Pokhara, 26 

Municipalities and 58 Rural Municipalities. All these local bodies have 759 Wards in 

total. Pokhara is the capital of this province.  Pokhara, Waling, Damauli, Kawasoti, and 

Jomsom are the major cities of this Province.  

Source: (Government of Nepal, 2019) 

Figure 3.7: Map of Gandaki Province  

 

Ministry of Social Development is the responsible government body to look after 

health. 

  

3.5.1. Health Services in Gandaki Province 
 

Table 3.4: Health Services in Gandaki Province 

No of Public Health Facilities   

Total 

Public 

Health 

Facilities 

Total 

Non-

public  

Health 

facilities 

  

Total Hospital PHC HP UHC CHU Other 

15 24 491 52 41 12 635 101 736 

Source: (Ministry of Health and Population, 2019) 
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Gandaki Province has 15 Hospitals, 24 Primary Health Centers, 491 Health Posts, 52 

Urban Health Centers, 41Community Health Units and 12 Other health units in the 

public sector and 101 non-public health units, altogether totaling 736 health units in 

the province (see Table 3.4). 

3.6. Kaski: District Profile 

Kaski (Map, Figure 3.8) is one of the urban districts in Nepal. It has altogether 5 local 

bodies including Pokhara Metropolitan City which is the largest metropolitan in terms 

of the area among all 6 Metropolitans in the country. It has a population of 492098. It 

elevates from 450 meters to 8091 meters from the sea levels. It has three election 

constituencies.  

Source: (Government of Nepal, 2019) 

Figure 3.8: Map of Kaski District  

3.6.1. Administrative Division of Kaski  

Table 3.5 shows the administrative division of Kaski district with number of Wards in 

each Local body. It also shows the population, area, and headquarters or administrative 

center of each local body. 

Table 3.5: Local Bodies in Kaski District  

S.N. Name of local bodies/ 

Government Unit 

No of 

wards 

 Population Area Headquarter/Center 

1. Pokhara Metropolitan 

City  

33 414141 464.24 Earlier Pokhara Sub-

Metropolitan office 
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2 Annapurna RM 11 23417 417.73 Earlier Lumle VDC 

office 

3. Machhapuchhre RM 9 21868 544.58 Earlier Ghachowk VDC 

office 

4  Madi RM 12 18153 563 Earlier Thumakodada 

VDC office 

5 Rupa RM 7 14519 98.81 Earlier Rupakot VDC 

office 

 Total 72 492098 2084.36  

Source: (Government of Nepal, 2019) 

*RM Rural Municipality 

3.6.2. Health Service Profile of Kaski District 

As presented in the Table 3.6 Kaski district has 2 Hospitals, 4 Public Health Centers, 

45 Health Posts, and 3 other health facilities in the public health sector and 21 non-

public health facilities altogether totaling 93 health facilities in the district.  

 
Table 3.6: Health Facilities in Kaski District 

SN Government Unit Hospital PHC HP UHC CHU 

Other 

Health 

Facilities 

Total Public 

facilities 
Non-

Public Total 

1 Madi RM   1 7       8   8 

2 
Machhapuchhre 

RM 
  1 7       8   8 

3 Annapurna RM     5       5   5 

4 
Pokhara 

Metropolitan City 
2 2 21 18   3 46 21 67 

5 Rupa RM      5       5   5 

 KASKI 2 4 45 18   3 72 21 93 

Source: (Field Visit Survey, 2018) 
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3.7. Mustang: District Profile  

Mustang (Map, Figure 3.9) is a mountainous district in northern Nepal which straddles 

the Himalayas and extends onto the Tibetan Plateau. It has an area of 3,573 sq. km. 

and has a population of 11593. The headquarter of this district is Jomsom. It has one 

electoral constituency and 5 local bodies. All the local bodies are Rural Municipalities.  

Source: (Government of Nepal, 2019) 

Figure 3.9: Map of Mustang District  

3.7.1. Administrative Division of Mustang District 

Table 3.7 shows the administrative division of Mustang district with the number of 

Wards in each Local body. It also shows the population, area, and headquarters or 

administrative center of each Local body. 

 
Table 3.7: Local Bodies in Mustang District 

S.N. Local bodies  No of 

wards 

 Population Area Headquarter/Center 

1. Gharapjhong RM 5 3029 316 Earlier Jomsom VDC 

office  

2. Thasang RM 5 2912 289 Earlier Kowang VDC 

office 

3. DaomeRM 5 1423 1344 Earlier Charang VDC 

office  
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4. Barhagaun Muktichhetra 

RM 

5 2330 886 Earlier Kagbeni VDC 

office  

5 Lomangtang RM 5 1899 727 Earlier Lomangtang VDC 

office  

 Total 25 11593 3562  

Source: (Government of Nepal, 2019) 

*RM Rural Municipality 

3.7.2. Health Service Profile of Mustang District 

As represented in the Table 3.7 Mustang district has 1 Hospital, 1 Public Health 

Centers and 15 Health Posts. It has no private health facilities.   

 
Table 3.8: Health Facilities in Mustang District  

Source: Field Visit Survey, 2018 

  

S.N. Local Body Hospital PHC  HP CHU 

Other 

Health 

Facilities 

Total Publ

ic 

Facilities 
Non- 

Public Total 

1 Dalome RM     3     3   
3 

2 
Gharpajhong 

RM 
1   2     3   

3 

3 

Bahragaun 

Muktikshetra 

RM 

    4     4   

4 

4 
Lomanthang 

RM 
    3     3   

3 

5 Thasang RM   1 3     4   
4 

 MUSTANG 1 1 15     17   17 
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4. Chapter Four: Research Methodology 

This chapter provides an overview of the methods used in this study. It briefly 

presents the research design, data collection, and analysis methods.   

4.1. Overview 

This thesis entitled Analysis of Capacity Levels Around Health Information Use: District 

Level Case Study from Nepal takes a socio-technical perspective for the analysis.  

Information Systems are socio-technical systems that are “any combination of 

information technology and people’s activities using that technology to support 

operations, management and decision-making” (Ellison & Moore, 2003, p. 11).  

Studying implementation processes using this perspective necessarily involves 

considering several stakeholders shaping capacity issues that range from health 

workers, district managers, MoHP officials, and several INGOs and NGOs. The 

analysis also considers the geopolitical, social, cultural and institutional aspects which 

have a bearing on the capacity issue (Msiska & Nielsen, 2018). In this way, this thesis 

seeks to consider different professionals who plan, manage and govern, design, build, 

implement, operate, maintain, and evaluate different types of IS initiatives that can 

benefit from such studies (Msiska & Nielsen, 2018). This helps develop more 

precious insights into the capacity problem and how it can be best addressed.   

Broadly this research is qualitatively based on case studies. Qualitative research 

analyzes data from fieldwork observations, in‐depth, open‐ended interviews, and 

written documents. Researchers engage in naturalistic inquiry, studying real‐world 

settings inductively to generate rich narrative descriptions and construct case studies 

(Patton, 2005). This research is based on exploratory research techniques and is 

informed by the theoretical concepts discussed in the previous chapter.  

4.2. Research Design  

This research involves a case study design. A case study helps to examine a 

phenomenon in its natural setting employing one or more methods of data collection 

to collect information from one or more entities (people, groups, or organizations). 

The boundaries of the phenomenon are not known at the outset of the research, and 

no experimental control or manipulation is used (Benbasat, Goldstein, & Mead, 1987).  

The phenomenon which I examine is around the capacity levels of different health 

staff to use the DHIS2 based HIS. This study was conducted in a comparative setting 

of two districts – Kaski and Mustang in Gandaki province of Nepal where DHIS2 has 
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been implemented. Within each district, I selected one health facility for detailed 

analysis. I also visited other health facilities suggested by the Health Coordination 

Department at the respective Rural Municipality or the Metropolitan. So, overall, I have 

tried to understand the capacity issues at the level of the local bodies.   

4.2.1. Data Collection Tools and Methods 

For conducting this study, I have primarily used two forms of data collection – semi-

structured interviews and observations. These are now described.   

Interview is one of the most widely-used forms of data collection tools in qualitative 

research. Interviews can be structured, semi-structured or unstructured depending on 

the context of the study. Also, interviews can be described as open-ended or close-

ended. Semi-structured interviews were adapted in this study.  In semi-structured 

interviews, the interviewer sets up a general structure by deciding in advance the 

basic areas to be covered and the main questions to be asked. In such interviews, the 

detailed structure is left to be worked out during the interview. The person being 

interviewed has a fair degree of freedom in what to talk about, how much to say, and 

how to express it (Drever, 1995). Semi-structure interviews can provide reliable, 

comparable qualitative data. Such interviews are often preceded by observation, 

informal and unstructured interviewing. This allows the researcher to develop a keen 

understanding of the topic of interest necessary for developing relevant and 

meaningful semi-structured questions (Cohen & Crabtree, 2006). Field notes can be 

collected during the interview, but tape recordings are considered more effective in 

semi-structured interviews. 

Observation is another data collection method in qualitative research. During the 

observation, the behavior of people is recorded in their environment. It consists of 

taking field notes on the participants, the setting and the purpose of the study. During 

an observation, very detailed notes can be made which later can be used to explain 

the behavior and communication patterns about the cases under study.  

Field Visit Notes 

Before taking an interview or doing observations, I collected some data in a simple 

form (local body fact sheet) as shown in Figure 4.2, to get information about 

implementation of DHIS2 at the local levels. Before getting this form filled up, I briefly 

explained the purpose of the study to the respondents. The first part of the form 

included information about the local body. The second part was a table to fill 
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information regarding the number of trained staff in HMIS and DHIS2 in the health 

facilities and availability of electricity, internet and computer infrastructures in that 

local body. It also included a question if they had their own dashboard for their 

respective local bodies.  This form was mainly focused on finding the number of health 

staff trained on HMIS and available computer infrastructures in the health facilities to 

run DHIS2. The sole purpose of this form was to make a baseline for the interview 

and observations. 

I have collected field notes (e.g. Figure 4.1) from all the 10 local bodies in both the 

districts, 5 each in Kaski and Mustang. In Mustang, due to the weather conditions and 

some difficult geography, I could not reach 3 of the local bodies. To complement this, 

I consulted with the District Health Officer at the district headquarter in Mustang and 

got this form filled up and received it via email. In Kaski I got the fact sheet filled up 

in every local body except the Pokhara Metropolitan. 

(Source: Field Visit Survey, 2018) 

Figure 4.1: Sample Field Note  

During each interview, I made notes on the answers to the questions I asked. These 

notes were made during my appointment/conversations with the health coordinators 

of local bodies. Also, I have made similar notes during interaction with other 

stakeholders of the health sector like the government officers, principals and 

researchers from academic institutions in Kaski and Mustang district, local leaders at 

the Ministry of Social Development in the province and officers at the HMIS section in 

Kathmandu. The interview conversations were also recorded in the voice recorder for 

convenience. Later in the evenings I listened to each interview conducted that day and 

updated the field notes collected during the interviews. During observations in the 

health facilities, local bodies and the district health office, I collected field notes on 

the issues I observed like the way review meeting was conducted,  nature of 

noticeboards, banners in the health facilities, registers used for patient entry and 
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treatments provided, and reaction of the health staff when discussed about benefits of 

DHIS2. Also, I took photographs of the public notice and information pasted in the 

walls of health facilities. 

 

Source: (Field Visit Survey, 2018) 

Figure 4.2: Fact Sheet About the Local Bodies and their Health Facilities  

I. Observation 

As a part of data collection, I have done observations of a few things in the health 

facilities. This includes observation of the review meetings organized by health 

coordination section at the local bodies, presentation of information in the public notice 

boards at the health facilities, scenario before and after DHIS2 implementation in the 

health facilities, and the process of training on DHIS2.   

I passively observed two monthly review meetings of the health facilities in local 

bodies. As all the local bodies organize such meetings on the same day of the month, 

and the central offices of those local bodies are geographically far away, I could not 

attend all the meetings. Among those two review meetings, one was on a local body 

which has started to use DHIS2 and the other was on the local body which had not yet 

started to use DHIS2. During such review meetings, Incharge of all the health facilities 

and the health coordinator from the local body discussed/reported on the health status 

of their facilities. From this observation, I gained insights on how review meetings are 

conducted, how the health workers present their data and information. The review 
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meeting was helpful for understanding the level of capacities of health staff in using 

DHIS2 for data management and information use. Also, it was useful to figure out 

different factors that are limiting the health staff from making use of health 

information.  

Figure 4.3 is a review meeting of health facilities in a local body at Kaski district. Here 

the health facility Incharges are presenting their monthly report and discussing the 

health issues. 

(Source: Field Visit Survey, 2018) 

Figure 4.3: Review Meeting in a Local Body  

In addition to the observation of the review meeting at the local bodies, I have also 

observed the ways on how the health facilities are making use of data and presenting 

information on their public notice boards.  

I did a keen observation of the situation at one of the health facilities, i.e. Naudada 

Health Post in Annapurna Rural Municipality. During my first visit to this health facility 

in December 2017, all the aggregate health data were collected in HMIS 9.3 forms and 

at the end of each month, it was sent to Kaski District Public Health Office for data 

entry in online DHIS2 system. Now the health facility has its own trained staff for 

doing data entry and other basic operations on DHIS2. During this observation I made 

notes on the response of the health staff and the way they are performing their 

reporting tasks. This observation added to my knowledge on the prevailing status of 
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capacities for health information use in the health facilities and the local bodies. I have 

presented this case/scenario and thoroughly analyzed the findings later in this thesis.  

(Source: Field Visit Survey, 2018) 

Figure 4.4: Naudada Health Post, Annapurna Rural Municipality, Kaski District 

(Source: Field Visit Survey, 2018) 

Figure 4.: Notice Board at  Naudada Health Post 

The other observation was about how planning is done for the DHIS2 training. I had 

an opportunity to observe how HMIS Section follows the sequence of activities to plan, 

organize and conduct training programs on DHIS2. I had an overview of the materials 

used in the training. Also, I had a keen observation of reactions and motivations of the 

trainees before/during/after the training. However, due to time limitations, I could not 

observe the same group of participants in their very own workplace before and after 
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training. For this, I have generalized through two different observations done in two 

phases and places. The nature of training and the materials used in training are the 

same. So, this generalization is meaningful. 

II. Interview  

I have conducted semi-structured, open-ended interviews with the focal person in 

different organizational units to understand the status of information use, capacity 

level and personal and professional views about the significance of DHIS2 and further 

expansion of the system in near future.  

Before conducting each interview, I read out the consent form (see Appendix-2) and 

got it signed. I had an interview with the health coordinators of all the 10 local bodies 

in Kaki and Mustang district, 5 in each district. Due to geographical difficulty and 

weather conditions, I could not meet 3 of the coordinators in person at Mustang 

district, with them I had a conversation on the telephone and briefly discussed on the 

agendas. With the health coordinators, I asked questions about the status of capacity 

level in their respective local bodies. I asked about how many health staff were trained 

in HMIS and DHIS2, what was the nature and duration of training given, to what 

capacity are the trained personnel working with DHIS2 in the local bodies and facilities 

below it, whether the local bodies and health facilities are using information from 

DHIS2 for analysis of routine data? So on and so forth. Guidelines for the interview 

questions are included in the Appendix-3. With them, I also asked what is lacking in 

the capacity development process and what do they expect to increase the efficiency 

of DHIS2 users? 

I conducted interviews with the local leaders of some of these local bodies. All the 

local leaders could not be reached due to their busy schedules in other public 

functions. However, I tried to contact some of them through telephone calls. With the 

local leaders, I had an interview about what do they know about the health condition 

of their local body. Questions were around if they knew about DHIS2, how could 

information be more accessible to them for analyzing health data and propose action 

plans or introduce health intervention program in their corresponding local bodies? 

Next, I had interviews with the District Health Officers of both the districts, Statistics 

Officers/Information Officer at the District Health Office, Ministry of Social 

Development- Gandaki Province and at the Federal level, former HMIS Chief and 

current HMIS in-charge.  
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I visited the Member of Parliament (MP) of Mustang district, Minister of Social 

Development of Gandaki Province, few of the academicians involved in IT College and 

Medical College in Kaski district and few other related stakeholders of the health 

system in Nepal. With them, I discussed the health information system, its significance, 

implementation status, prospects and challenges with further enhancement. 

(Source: Field Visit Survey, 2018) 

Figure 4.5: Interview/Discussion with the Local Leaders, Ward Chairperson and MP of Mustang 

District. 

The summary of the interview is presented in Table 4.1. For details on the complete 

list of interviewee please refer to Appendix-8. 

 
Table 4.1: Interview Summary 

Stakeholder groups No. of interviews 

conducted 

When Kinds of questions 

asked(generalized) 

MoH Officials 3 December 2017 

and October, 

November, 

December 2018 

-What is the status of 

information use in the 

districts? 

-What is the need for 

capacity enhancement 

for DHIS2? 

District 

Administrators 

2 November and 

December 2018 

-What is the information 

need in the district? 
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-What are the plans for 

increasing DHIS2 

capacity in the district? 

Health Coordinators 

and End users 

10 October, 

November, 

December 2018 

-To what capacity are 

the trained personnel 

working with DHIS2 in 

the local bodies and 

facilities below it? 

-What is needed to use 

information from DHIS2? 

Academician 3 December 2018 -How can we initiate a 

health informatics 

curriculum in master’s 

degree programs? 

Local Leaders 4 November, 

December 2018 

-What is the status of 

health in your area? 

-Do you have access to 

health data and 

information? 

Total  22   

(Source: Field Visit Survey, 2018) 

Together these data collection tools- observation and interviews have helped to 

complement each other in getting more ideas about capacity levels and information 

use in the local bodies and the districts. The areas not covered with the interviews 

were complemented with the observations and vice-versa.  

4.2.2. Data Analysis Process  

Data analysis is about going from data to meaningful insights. This research has used 

Qualitative Data Analysis (QDA) to interpret data gathered through interviews and 

observation during the case study/field visit to local bodies and districts in Nepal. QDA 

is a sequence of processes that attempts to explain, understand or interpret the people 

and situation under study based on the data collected. 

For analysis of interview data, field notes were collected on each interview, recorded 

interviews were transcribed, and field notes were refined. Then themes were 

extracted based on the views and opinions of the respondents. For analysis of the 
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observation data, DHIS2 implementation related phenomenon closer to capacity for 

information use were identified from the field notes.  

Based on those themes and ideas, the conceptual/theoretical framework was used to 

analyze data within the boundaries of the research objectives of this study. 
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5. Chapter Five: Case Results 

This chapter provides an overview of my case study results, including a broader 

discussion on the DHIS2 implementation in Nepal.  

5.1.  Overview of DHIS2 Implementation in Nepal  
5.1.1. How it Started? 

The idea for DHIS2 implementation in Nepal started in 2009/2010. However, due to 

various reasons like the ongoing political changes in the country, devastating 

earthquake in May 2015 and other political and administrative processes, the 

nationwide rollout of DHIS2 was achieved and officially launched in November 2016 

(Khanal & Sahay 2018). Before the nationwide rollout in 2016, firstly a round of 

training was given to a core team of health personnel from the Ministry, supported by 

HISP India and UiO. The capacity building process began with in-house training of 7 

core members including the Statistics Officers in all the five development regions 

followed by training of the Statistics Officers of all the 75 districts. Further, the 

Medical Record staff in all the government hospitals were trained. The number of 

DHIS2 trained medical record staff in hospitals ranged from 1-5 depending on the size 

of hospitals. Medical record staff in all the big private hospitals were also given 

training. The training to all these health workers was a 3-4 days general DHIS2 User 

Package Training which included data entry, use of pivot tables and other report 

generation and data analysis features.  

Capacity building was done with two different approaches. Training of Trainer (ToT) 

was given to the Statistic Officers and Health Coordinators while other staff were 

given general training. As of now, all the government Hospitals (approximately 125), 

1500 Health Posts (out of 3800 Health Posts), and all the 77 districts throughout the 

country have been reporting online through DHIS2 system (Khanal, 2018).  

In this way, DHIS2 was rolled out nationwide from the Center to 7 Provinces 

(previously 5 Development Regions), 77 districts (previously 75 districts), 753 local 

bodies (Metropolitan Cities, Municipalities and Rural Municipalities), Wards and Health 

Facilities. Now the system is functional throughout the nation in terms of data 

reporting (Khanal, 2018). 

Now processes are underway to give training to users in sub-district local bodies that 

have already started to use DHIS2.  including my study sites. The District Public Health 

Office, Kaski which had a total of 2-3 staff (including permanent and on contract) were 
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capable of doing the routine functions of data management, thus decentralizing 

functions from the district level.   However, Mustang and most of the other districts 

are still doing data entry from the District Health Office. Currently, training is given in 

a single round and could be contributing to weak or non-use of DHIS2.   

The province has a separate ministry, namely- the Ministry of Social Development, 

which oversees health and other five areas including education. The ministry is a 

newly formed unit in the changed political context of the country. This ministry has 

been working to administer health management in the province and has prioritized 

DHIS2 implementation. According to the new health structure in the country, each 

local government has a provision of Health Section and Information Officer/Health 

Coordinator to look after health-related activities in their respective local bodies. In 

most of the local governments in the district, the health coordinators are also trained 

as Trainer of Trainer- ToT, capable of giving training to their subordinates in different 

health facilities.  

The HMIS section under the Department of Health Services was the sole government 

unit responsible for conducting training throughout the nation. Now with the ongoing 

training for the health staff in several levels of health organizations, capacities for 

DHIS2 have spread across all levels of the health organizations in the country. And 

with the administrative restructuring and implementation of a federal system, the local 

levels are given more power and autonomy to make their plans and policies, including 

HR development in the local units. As a result, the local levels have already started to 

independently conduct training on DHIS2.  

The HMIS section of the Ministry is in position to support the province, district and 

local bodies on training and support of DHIS2. HMIS Section has previously published 

a very useful book ‘Directives for Data Analysis and Use 2071’ for the use of district-

level program managers, with a focus on information use.  

5.1.2. Use of DHIS2 Tracker  

DHIS2 aggregate routine reporting system was the only system in use in Nepal in the 

initial years. No mobile apps or the trackers (for case data) were in use. However, 

some programs have started to use Tracker now. The National Center for AIDS and 

STD Control (NCASC) is one such unit.  Kala-azar is soon to start tracker 

implementation. I had an opportunity to meet Sr. Project Coordinator, Mr. Sumit Kr 

Tripathi from HISP India and I supported his assessment of the immunization program 

(EPI) for the introduction of Tracker soon. 
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NCASC has been using the tracker for AIDS with support from Save the Children. HIV 

AIDS tracker makes use of a biometric system to track HIV positive patients. It takes 

around 25-30 minutes to enter the information of one client in the system who is on 

Antiretroviral Therapy (ART) for >5 years. This system is now functional in 44 ART 

and HIV Testing and Counseling (HTC) sites and to date 18398 People Living with 

HIV (PLHIV) information is entered into the system. NCASC has developed and 

disseminated ‘User’s manual for DHIS2 Tracker, mHealth and Biometric system’ both 

in English and Nepali version. The major challenge in using this system is the high 

turnover of trained staff at different sites (Deuba, 2018). 

To capacitate users on tracker use, the NCASC has been continuously training and 

orienting their staff on different ART sites at local and provincial levels. The program 

is expanding at a good pace and is soon expected to cover ART sites through 77 

districts and 136 public HTC sites. The plan of this program is to make use of routine 

Tracker program data to generate evidence related to treatment outcomes in the ‘test 

and treat’ era of rapid ART initiation/ differentiated care. Through this system, patients 

are updated on their regular follow up through SMSs. Patients readily agreed to 

provide their fingerprints for the biometric information.  Some of the PLHIV denied 

providing their mobile number due to fear about disclosure of their HIV status, while 

there were also PLHIVs who often complained about receiving frequent SMS (Deuba, 

2018). 

5.1.3. Mission of the Government for HMIS Reporting 

As shown in Figure 5.1, the aim of the government is to achieve the reporting from 

Community Health Unit, Urban Health Center, Female Community Health Volunteers 

(CHU, UHC, FCHVs) to respective health facilities which then report to the local 

governments to the national HMIS by 2018/19. By 2020, the government aims to 

expand online reporting to all the health facilities in the nation. From the field visits in 

the districts in 2018, I observed that health staff are continuously being trained and 

the process to expand DHIS2 use nationally is actively underway.  After data is made 

available in the central HMIS repository, data are processed, checked for quality, and 

then disseminated to the Local, Provincial and Federal Government, Line Ministries, 

National Planning Commission (NPC), External Development Partners (EDPs) and 

other stakeholders in the health sector.  
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Source: (Training Material, HMIS Section) 

Figure 5.1: Mission for HMIS Reporting Structure in Nepal 2018/19 and 2020  

5.1.4. Reporting Rates and Sources for National HMIS 
 

According to the report published by the Department of Health Services, MoHP, the 

reporting rate into the DHIS2 is as presented in Table 5.1 below. The government has 

a plan to achieve 100 percent reporting rates from all the health facilities within the 

country by 2020. 

 

Table 5.1: Reporting Rate Province-Wise, 2018 

Source: (Department of Health Services, 2019) 

The DHIS2 based IHIMS is the primary source of information for the annual Health 

ministry report. The report also uses information from other systems such as Disease 

Surveillance, Vital Registration, Censuses, Sentinel Reporting, Surveys, Rapid 

Assessments, and other research. The central health sector MISs include the IHIMS, 
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the Logistics Management Information System (LMIS), the Financial Management 

Information System (FMIS), the Health Infrastructure Information System (HIIS), the 

Planning and Management of Assets in Health Care System (PLAMAHS), the Human 

Resource Information System (HuRIS), the Training Information Management System 

(TIMS), the Ayurveda Reporting System (ARS) and the Drug Information Network 

(DIN). All data are downloaded from the DHIS2 software and analyzed and explained 

by the respective divisions and sections under MoHP. A technical working group 

ultimately finalized each section and chapters of the annual report (Department of 

Health Services, 2018). 

The Management Division (MD) is responsible for the Department of Health Service’s 

(DoHS) general management functions. It is the focal point for information 

management, planning, coordination, supervision, monitoring and evaluation of health 

programs. It also looks after DHIS2 implementation all over the country. TheDHIS2 

has been adapted to meet the basic requirements of the recently revised HMIS and 

has also been upgraded to Version 2.31. A few problems related to Nepali Calendar 

are currently being resolved (Department of Health Services, 2018).  

5.1.5. Capacity Development and External Support for DHIS2  

The government has limited capacities for the implementation of DHIS2. A few staff 

at the central HMIS team have been trained by HISP India and through international 

DHIS2 academies held in India, Vietnam, and Norway. They got training in different 

courses like Information Use, Data Quality, Design, and Customization. However, such 

international participation is very much limited due to high costs.  Some other highly 

advanced tasks like network and system administration, server management, 

upgrades, tracker implementation, bug fixing, and customizations, etc. are undertaken 

with the help of external partners like HISP India and UiO through funding support 

from GIZ, WHO and other INGOs (GiZ, Save the Children, etc.) (Poudel, 2018). 

5.2. Evaluation of District Implementation of DHIS2 

For this study, I observed and collected/counted data on the number of health staff 

trained on HMIS and DHIS2, currently working at the local bodies and health facilities 

in Kaski and Mustang district.  

It was observed that in each local body, the Health-Coordinator (also the Information 

Officer) was trained in DHIS2. Then in each Health Post (HP), Primary Health Center 

(PHC) and District Hospital, 2 health staff from each facility were trained. Basically, 
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this included the head of the facility and another staff. The local bodies have an elected 

President together with other executive members, who were not aware of the use of 

DHIS2. The trained staff had capacities on data entry, report generation, maps, GIS 

and analysis. But most of the staff were still not competent enough to independently 

perform all those operations.  

5.2.1. Evaluation of DHIS2 Capacity and Information Use in Mustang 

District   

Mustang district has public/government health facilities. It does not have any 

Community Health Units or Urban Health Centers (CHUs or UHCs) and private 

facilities.  So, all the aggregate data in the district are from public facilities entering 

data on HMIS 9.3 and 9.4 forms. All the facilities aggregate their data and send a copy 

to the corresponding local body and the District Health Office, where all data entry is 

done.  

I. DHIS2 Manpower  

In 15 Health Posts (HPs) studied, the number of HMIS trained staff ranged from 1 to 

4, with an average of 2.8. In the Mustang district, there is one Primary Health Center 

(PHC) which has 7 HMIS trained staff. This district has a hospital with 11 HMIS trained 

staff. The District Health Officer in an interview made it known that all the health staff 

who are recruited permanently are given HMIS training sooner or later. So, each 

facility has HMIS trained staff.   

From the field visit, it was observed that, out of 15 Health Posts, 10 Health Posts had 

trained manpower on DHIS2 and 5 did not have any. Basically, each Health Post has a 

minimum of 1 trained staff on DHIS2 and the maximum is 2. Mustang has only one 

Primary Health Center and it also had 1 DHIS2 trained manpower. The District hospital 

had 3 DHIS2 trained health staff (for the detailed information refer to Appendix-4: 

Field Visit Form-Mustang District).  

In the Mustang District Health Office, during the time of my visit, the Asst. Statistics 

Officer, who was trained in DHIS2, was on leave and a Data Entry Staff was hired on 

contract as a substitute. So, a temporary/contract staff was working to enter all the 

data received from the health facilities in the district. The staff was given basic 

instructions on data entry, and thus her skills were limited.  

II. Infrastructure  
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In Mustang district which is geographically very difficult, except 2 Health Posts, all 

the Health Posts and Primary Health Centers and District Hospitals have electricity. 

The Primary Health Center and Hospital have facilities of internet and supporting 

computer infrastructure. However, out of 15 Health Posts, only 6 of them have 

computers and 4 have internet facilities (for the detailed information refer to 

Appendix-4: Field Visit Form-Mustang District).  

III. Political Advocacy  

I had a talk with the Member of Parliament (MP) of Mustang and several other local 

leaders including the Rural Municipality Chairperson and Ward Chairperson. They 

barely had awareness or knowledge on DHIS2. However, they were excited to hear 

about DHIS2 and its features, and the relevance to their work.  

IV. Academics  

In the Mustang district, there are no higher education institutions. 

V. Health Information Use in Mustang District  

In Mustang, each facility sends its aggregate routine data forms to the respective Local 

government and the District Health Office.  As per the federal norms, the data entry 

should take place at the point of generation, and on this Mustang lags far behind.  In 

the health facilities, there are general notice boards (as shown in figure 5.2 (iv)), where 

the health workers summarize their facility profile. There was no evidence that any of 

the facilities used DHIS2 generated data. When asked, the District Health Officer, 

Health Coordinators or the Facility Incharge, they pointed out various constraints 

including lack of computer, internet or electricity, and weak human resources capacity.  

Data is fed into the DHIS2 from the district and the information generated is not sent 

back to the Health Posts (HPs), Primary Health Center (PHC) and District Hospital 

(DH). So, facilities have no systematic/effective way to make use of health information 

from DHIS2 for local action.  

All the health facilities have periodic review meetings at the end of every month, but 

for this, they rely on data from manual form and registers.  This was not an efficient 

way of analyzing and disseminating data. DHIS2 provides strong visualization, data 

presentation and analysis techniques like the dashboard, pivot tables, graphs, 

indicators, GIS and much more. Dashboards are not used at all by any of the 

functionaries.  In a health post in Mustang, which was also recognized as a model 

health facility, had internet, electricity, and enthusiastic health personnel. However, 
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none of them had training on DHIS2. I talked to them about the benefits they could 

have on data analysis, presentation and information use with the help of DHIS2. I also 

showed the features of DHIS2 through my laptop, and they were very excited by the 

possibilities. The Ward Chairperson was also present in the meeting. When he knew 

that he could as well view his Ward’s health profile, he was very keen to implement 

DHIS2 in his local body. He said that he would provide budget support.  Also, he 

mentioned that very few local leaders have a health background or knowledge about 

health indicators, and the use of DHIS2 could help bridge some of this knowledge gap.   

In a conversation with the District Health Officer, he informed me about the training 

program that they were soon going to organize in coordination with the Province 

Health Department. They were working on setting up the infrastructure to start online 

HMIS reporting from facilities. 

Figure 5.2 is a collection of some photographs from the Mustang district. The first one 

is a bookshelf containing registers and monthly aggregate forms piled up in stack. 

These registers are rarely referred back or even if they are used, it is very difficult 

to access required data and information. The second picture is an FCHV reporting 

form. The third is a picture of Marpha Health Post which was recognized as the model 

health facility in the district for its resources, management and efficient service to the 

people. The fourth picture is a notice board in the same health facility where all hand-

drawn pictures and manually computed statistics are presented. All these 

presentations could have been done more accurately and in much effective ways by 

using the features of DHIS2. However, the facility staff were not trained on DHIS2 yet 

which constrained them from using the systematic approach to presenting information.   
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Source: (Field Visit Survey, 2018) 

Figure 5.2: i) Notice Board in Marpha HP, Mustang. ii) Facility Registers and Aggregate Report 

Forms; iii) Monthly FCHV Reporting Form,  iv) Marpha HP,  

5.2.2. Evaluation of DHIS2 Capacity and Information Use in Kaski District 

In the Kaski district, the scenario is different from that observed in Mustang. The 

District Public Health Office (DPHO) which was doing the data entry for all the health 

facilities until last year has now transferred this responsibility to the local bodies since 

Shrawan, 2018 (June/July 2018). For example, in Annapurna Rural Municipality, the 

health facilities have trained manpower, computer facilities, electricity, and internet. 

As a result, they independently do the data entry. If the health facilities have trained 

manpower but lack the required infrastructure, the trained personnel in the local body 

help them do data entry on their computers during the monthly review meetings.  

Machhapuchhre and Madi Rural Municipalities are following the same trend as 

Annapurna. Rupa RM has not yet started reporting from the local facilities due to lack 

of trained staff at the health facilities. In an interaction with the Health Coordinator 

and other staff at Rupa RM, they stated that they are soon going to provide training 

on DHIS2 to all health staff. Rupa Municipality was planning to get help from Madi RM 

in implementing DHIS2. None of the Community Health Units in these Rural 

Municipalities were doing the data entry. 
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Kaski district has one Metropolitan unit, namely Pokhara Metropolitan city. It is the 

largest metropolitan city in the country. The health section in this local body was still 

in the process of establishing the required infrastructure and required human 

resources capacity, and they currently had reduced reporting rates.   So, except very 

few, most of the facilities were still sending their aggregated data to the Municipal 

Health Section for computer-based data entry. Like the Community Health Units in 

the Rural Municipalities, the Metropolitan has Urban Health Centers, which report to 

their respective Ward level health facilities. 

Besides these public health facilities, Kaski district has 2 government hospitals and 

many private hospitals. All these facilities have trained workforce for DHIS2 data 

entry. If in case the private hospitals did not have trained workforce, they send the 

report to the District Health Office or the respective Local government where they 

are located.  

In Gandaki Zonal Hospital at Kaski, which is one of the biggest hospitals in the country, 

I observed that there is a separate department to manage data from the   In-Patient 

Department (IPD). But data from the Out-Patient Department (OPD) was not included 

for which the Hospital used a software program from a private company in Nepal. The 

data entry officers expressed their view of establishing a connection with this software 

and DHIS2 through API support for enabling data transfer.   

Source: (Field Visit Survey, 2018) 

Figure 5.3: Information Staff in Gandaki Zonal Hospital, Kaski District. 
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I. DHIS2 Manpower 

In Kaski district, there are a total of 72 public health facilities, which includes 2 

Hospitals, 4 Primary Health Centers, 45 Health Posts, 18 Urban Health Centers, and 

three other facilities. This district is an urban district with a high population, and all 

public facilities have trained human resources on DHIS2. 

This district has a total of 5 local bodies, all of which I visited and had discussions 

with the Health In-charge. The Kaski District Public Health Office previously had 2/3 

staff for data work, no more do data entry. The role is transferred to the local bodies 

now. One local body has still not started to use DHIS2, while l other four bodies have 

started to use DHIS2 on their own for last four months. In these local bodies, two 

people from each health facility have been trained to use DHIS2 (for the detailed 

information refer to Appendix-4: Field Visit Form-Kaski District). 

II. Infrastructure 

In Kaski district, all the hospitals have facilities for electricity, computers and internet 

connection. Also, all the 4 Primary Health Centers have the required supporting 

infrastructure.  Only a few Health Posts do not have a computer and electricity while 

the Community Health Units and Urban Health Centers do not have computer and 

internet facilities (for the detailed information refer to Appendix-:, Field Visit Form-

Kaski District).  

III. Political Advocacy  

In Kaski district, I visited and had talks on health issues with the Minister of Social 

Development of Gandaki Province, the Mayor of Pokhara Metropolitan, Chairperson of 

Rural Municipalities and Wards. They barely had awareness or knowledge of DHIS2 

or health information.   

IV. Academics 

Kaski district is also a hub of education in the Gandaki Province. It has a University, 

namely Pokhara University and affiliated colleges which run programs in bachelor’s in 

public health (BPH) and master’s in public health (MPH).  Also, an affiliated college of 

Pokhara University (PU), Gandaki College of Engineering and Science (GCES) runs a 

bachelor’s program in Software Engineering and a master’s program in Information 

Systems. There are also many private colleges offering bachelor’s and master’s 

program in Computer Science. 
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There are two medical colleges in Kaski district, Manipal Teaching Hospital, and 

Gandaki Medical College Teaching Hospital. They have been giving education in 

MBBS, Nursing, MD and several other programs. However, there is no university 

program/course on public health informatics.  

5.3. HMIS and DHIS2 Training 

In Kaski district, GiZ together with the central HMIS team conducted 3-4 days training 

for the health workers to help expand DHIS2 implementation to local levels and 

facilities. Now the local bodies have started taking initiatives to give training on their 

own for their health staff with the help of resource persons from the district or central 

HMIS section.  

However, there was no evidence about refresher training to the health workers, who 

have once already taken training on DHIS2. Also, there is no mechanism to evaluate 

the effectiveness of the training given. Furthermore, there is no practice of collecting 

feedback from the trainees after they return to their respective health facilities and 

start using the skills learned.  

5.3.1. Training on DHIS2   

At the national HMIS Section in Teku, Kathmandu, I got an opportunity to closely 

observe how it facilitates other NGOs to conduct capacity building programs on DHIS2. 

Also, some other INGOs are also involved such as GiZ Nepal who has been actively 

involved in providing support to the HMIS section and conducting training in some 

districts, including in Kaski.  The MoHP and GiZ, at times, have been sharing their 

human resources, for example, to conduct ToTs. Other organizations are also 

interested in this sharing model.  If any organizations want to conduct training on 

DHIS2, then the HMIS team guides them through all the processes, provides available 

training materials, helps design the program, organizes meetings with focal persons in 

health facilities and provides resource person for conducting training on sites. 

5.3.2. Evaluation of DHIS2 Capacity Building in the Districts  

In the districts, a round of training for 3-4 days is being given to the health workers 

in the district office, local bodies, and facilities. For the training, a local server is set 

up in the training site, and each participant is given user credentials for accessing the 

system. Training materials include general concepts on the importance of data and 

information, basic information of DHIS2 software, its features, and significance. Then 
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the hands-on practical training is given on data entry, report generations (pivot tables, 

graphs, GIS, and standard report) and analysis of data. 

Here is a brief overview of training materials for data entry, report generation and 

hand-on exercises for practicing training stuff.  

Source: (Training Material, HMIS Section) 

Figure 5.4: Data Entry Interface 

 

 
Source: (Training Material, HMIS Section) 

Figure 5.5: Report Generation- Creating a Pivot Table  
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As shown in Figure 5.4, the HMIS reporting forms are integrated into the DHIS2 

system exactly in the same layout as they are used in the health facilities so data 

entry can go smoothly. 

After the training on data entry, there are few sessions for report generation and 

data visualization, e.g. see Figure 5.5, which shows how to create pivot tables. 

Also, each day, the participants are given some tasks/assignments (Figure 5.6) based 

on the lessons learned each day to practically generate skills/knowledge to use DHIS2 

system.  At the end of the session, each facility participants are assigned a user in 

DHIS2 so that they can do the data entry and perform other functions into the system.  

Source: (Training Material, HMIS Section) 

Figure 5.6: Sample Training Assignment  

The training on DHIS2 is simply designed to teach health workers on how to use the 

system. General computer literacy is a requirement. Mostly a health facility In-charge 

and one another employee is chosen for the training. After training, the employees are 

supposed to perform their reporting through the DHIS2 system. However, as of now, 

all the facilities are not equipped with the necessary computer infrastructure and 

internet connectivity. In such cases, the skill of the employees remains unexplored for 

a long duration. And, in a long gap, they even cannot remember their user credentials 

(username and passwords) to open the system. So, the management of infrastructure 

and opportunities remains a challenge. Now the district and local bodies are taking 

DHIS2 implementation at a greater pace but due to several factors like re-

institutionalization process of the health structure, integration of health staff in the 

federal structure, etc. have contributed to delays on system installation and use of 

DHIS2 at the local levels and health facilities.  
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5.4. Evaluation of Information Use in the Districts 

DHIS2 provides the potential to use health information for local action. However, from 

my field visit, it was observed that only data entry is done and use of data and 

information at the district, sub-district and facility level is very limited. In both the 

districts- Kaski and Mustang, all local bodies, and facilities lag far behind in 

information use for local action. Health workers have not realized fully- or perceived 

yet- about how digitized health information systems can be extensively used for 

strengthening and supporting their everyday work.  

There is a practice of having a monthly review meeting in the local bodies. Review 

meetings are conducted based on manual data- with very less focus on data analysis. 

None of them were found to use visual-aids or Dashboards. No district was using 

customized dashboards. GIS features are not used at all. Instead, hand-drawn graphs 

and pictures are in practice. 

As a part of the observations, I attended review meetings at district and local levels. 

In those settings, I focused my observations on the use of reports, tables, and graphs 

from DHIS2. Also, I tried to know if the reports are sufficiently used for planning and 

corresponding actions, i.e., improvement of health services in the districts. In one 

review meeting at a local body (refer back to Figure 4.3), I found all health facility 

Incharge to be present and was chaired by the Health Coordinator of the local body. 

In the meeting, all the In-charges had with them HMIS 9.3 forms filled up with 

aggregate data from their respective health facilities. The forms were cross 

distributed among the health Facility Incharges. They reviewed each other’s monthly 

data and provided comments and feedback. They compared the forms with previous 

month’s report and provided comments too. They did not make use of any visual aid 

or graphs to present information. It was fully manual and descriptive. It seemed more 

like a general meeting- with very less focus on health information. At the end of the 

meeting, I demonstrated them DHIS2 dashboard features and suggested how these 

could be used to strengthen data visualization and presentation from their respective 

health facilities. They were very excited and eager to use such features in upcoming 

meetings. 

5.5. Challenges and Prospects for Capacity Building and 

Information Use    

Table 5.2, 5.3 and 5.4 provides a summary of the information compiled from the 

meeting and interviews with different stakeholders, including details of people 
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interviewed, their roles, and some key opinions on issues of capacity and information 

use. 

5.5.1. Opinion on DHIS2 from Stakeholders Working at Government Level 

 
Table 5.2: Opinion from Stakeholders of HIS, Government level 

SN Position  Role Opinion/Remarks 

1. Facility Incharge - Responsible for 

managing health 

facilities and services. 

- We need infrastructure and technical 

support to use the DHIS2 system. 

2. Health Coordinator - Responsible as a health 

secretary of the local 

body. 

- Management and 

supervision of all 

health-related services 

and capacity building.   

- We need more training and capacity 

building programs. 

3. District Public/Health 

Officer 

- Responsible for all 

health-related services 

in the district and its 

local levels. 

- Responsible for 

providing training on 

HMIS, DHIS2 and other 

health programs. 

- We need customized program wise 

dashboards for the districts to increase 

information culture. 

- We want to make local bodies use their 

information more efficiently. 

4. Statistics Officer, 

Province 

- responsible for 

analysis of province 

health data 

-  We are setting up mechanisms to initiate our 

task in the new structure and want to use 

DHIS2. It’s easy and convenient to present 

data.  

5. Statistics Officer, HMIS 

Section 

- Coordinates districts in 

running capacity 

building through 

training on DHIS2 

- Support person to the 

DHIS2 system in the 

district, local levels, 

and facilities 

throughout the country. 

- Generate reports for 

national reports. 

- We have limited manpower; we need more 

experts to work with us. 

- The system needs more customization to 

generate standard reports in easy ways 

(refer Appendix-5 for a list of technical 

issues in the current verison of DHIS2 used 

in Nepal.) 
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- Provide information 

and reports to the 

INGOs, NGOs, and 

other organizations 

working in the health 

sector. 

6. Former HMIS Incharge - Held a position to 

develop capacity on the 

use of DHIS2 

throughout the country 

and started 

implementing DHIS2 as 

a tool for national 

HMIS. 

- Started with a national 

core team, formulated 

HMIS indicators to fit 

into DHIS2, started 

empowering district 

managers and local-

level health staff. 

- The system is rolled out throughout the 

country in all 77 districts. 

- Now, we need to focus on value-adding, so 

the current capacity can be taken to the next 

level and hence strengthen the national 

HMIS. 

7. Present HMIS Incharge - Leads National HMIS 

Section and is further 

empowering the 

districts and local 

levels for their 

participation in 

implementing national 

HMIS with DHIS2 

- We need institutional backup in supporting 

the system from within the country to make 

it sustainable and scalable over time 

Source: (Field Visit Survey, 2018) 

From Figure 5.2, the concern of government officers and health staff at different levels 

and the subsequent health organizations is that they lack trained health staff and 

infrastructures for the use of DHIS2. For the ease of information use customized 

dashboards are intensely sought after. The local bodies were gradually setting up 

infrastructures for DHIS2 expansion to the facility levels. The higher authorities from 

HMIS section stresses on the value-adding to the pool of trained workforce. They are 

seeking some external institutional support for advanced tasks like customization, 

server management, bug fixing, etc. The Appendix-5 is a collection of major issues 

faced in the DHIS2 system compiled by the central HMIS team. The issues in general, 

are due to the old version of DHIS2 that is being used in Nepal. Most of those issues 

can be solved with upgrades to the newer version of DHIS2. And few other problems 
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are due to technical issues with the Nepalese calendar. It needs some changes in the 

software codes to integrate all the features Nepalese calendar into DHIS2. Nepal 

follows a different date (based on Bikram Sambat BS) which is different form the 

English date -AD. The main problem faced here by Nepal is due to lack of qualified 

manpower to accomplish these advanced tasks.  

5.5.2. Opinion on DHIS2 Stakeholders: Local Leaders  
 

Table 5.3: Stakeholders of HIS, Local leaders 

SN Position  Role Opinion/Remarks 

1. Ward Chairperson - Responsible for Ward 

level services and 

development works as 

per the provisions and 

authorities given by the 

local government. 

- Yes, the information would be very 

valuable, but how can we access that?  

- It would be good to get see our local data 

and ward profile on health. 

2. Mayor, Metropolitan, 

and Chairperson, RM 

- Hold a position to 

manage all the services 

and development works 

including health sector 

as per the provisions 

set by the federal 

constitution. 

- We need easily accessible information so 

that we can communicate with the district 

and province government for budget 

allocations on health interventions and 

action plans. 

3. Minister of Social 

Development, Gandaki 

Province 

- Responsible for 

province-level health 

services and 

strengthening district 

and sub-district 

facilities for developing 

efficient HMIS 

- We need more human resources to run and 

benefit from this system. 

- It is better if DHIS2 can be used to track 

information on human resources in the 

health sector. So, the federal government 

can realize HR needs and make provision of 

more experts at the provincial level. 

 
Source: (Field Visit Survey, 2018) 

 

From Figure 5.3, it is seen that the local leaders and politicians have very fewer ideas 

on DHIS2 and health information. Their major concern is on empowerment of the local 

leaders and easily available information.  
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5.5.3. Opinion of DHIS2 Stakeholders: Academicians  
 

Table 5.4: What stakeholders say about HISs and DHIS2: Academicians 

SN Position  Role Opinion/Remarks 

1. Principal/Coordinator, 

GCES. Affiliated to 

Pokhara University 

 

- Public College running 

bachelor and master’s 

courses in computer 

engineering and 

information system. 

- We can run programs for information system 

in the health and other sectors but needs 

support for designing appropriate courses 

and running classes. 

2. Professor, Kathmandu 

University 

- Researcher  - We can conduct researches for 

implementing information systems and 

making them sustainable.  

3. Principal, Gandaki 

Medical College  

 

- Private College running 

MBBS, MD, Nursing 

and other 

health/medical courses. 

- We are ready to support the health 

information system.  

 

Source: (Field Visit Survey, 2018) 

 

From Figure 5.4, it can be inferred that the academic institutions and their 

leaders/researchers are willing to include public health informatics in their 

program/courses. However, they expect support for the design of such courses and 

platforms to conduct research on information systems and the use of health 

information across the country.   

5.6. Naudada HP: Before and after DHIS2 Implementation (2017 

and 2018) 

When I was in Naudanda Health Post at Annapurna Rural Municipality during my first 

visit to Nepal in December/January 2017/18, DHIS2 was not yet implemented there. It 

was the last week of the Nepali month- Poush and the staff at the Health Post were 

very busy compiling manual health data in the HMIS 9.3 report to be sent to the District 

Public Health Office at Pokhara. At that time, I could hardly get time to communicate 

with them or observe the workflows in the health post. Most of the staff from different 

departments were busy compiling monthly reports. In the first week of another month- 

Magh after they were done with the monthly report, the staff were very kind enough 

to show me the detailed workflow in the health post. I got information on every detail- 

how patients approach the health post, register in the system, get basic 

facilities/services and how records are maintained for all those steps. They also 

showed me how these data from daily registers and services are compiled into monthly 

reports using tally tools.  
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On my second visit to Nepal from October -December 2018, the situation was changed 

in the Kaski district. DHIS2 had started implementation from the local bodies. In 

Annapurna RM, all the facilities had trained manpower in DHIS2. But all the health 

facilities did not have required infrastructures like the internet, computer, and 

electricity.  So, if they had infrastructure and internet, they did data entry from the 

facilities otherwise, when they submitted their aggregated data at the end of the month 

and came for the review meeting, data entry was done form RM office in Naudada. 

The situation is better represented by a report and poster presentation by GiZ HIS 

Officer during DHIS2 Experts Academy 2018 at UiO, Oslo as shown in Figure 5.7. 

Figure 5.7 shows the scenario in the health facilities before and after DHIS2 

implementation. Before the DHIS2 implementation in the facilities, towards the end of 

each month, most of the health staff would be in a hurry to compile their monthly 

records into aggregate forms. The situation would even be like- the patients who came 

for treatments would be called for next days as all the health staff were busy compiling 

monthly records. Again, after the reports were finalized, it was challenging to send 

the reports to the district office. It would be delayed due to various reasons. At district 

office data entry staff would be much overloaded to enter all the data fetched from 

different health facilities across the district. It was very difficult to generate reports 

on time unless data entry was complete for all the health facilities. The scenario after 

DHIS2 implementation at the local bodies and the health facilities have significantly 

changed the context. Data now feed to the central HMIS database directly from the 

place they are generated, i.e. health facilities in the local bodies.  This has eased the 

burden of data entry and transportation of the manual forms from the health facilities 

to the district health office.  Health staff at the facilities are much relieved and satisfied 

with their tasks of data entry. At the district, the burden of whole data entry has been 

totally solved. District fetches data from the central HMIS repository and does 

required analysis, presentation and use. 

So, DHIS2 implementation at the local body and health facilities has reduced the data 

travel time to the districts. However, information use has not yet seen satisfactory 

progress yet as per the expectations. To directly quote from the health coordinator at 

Annapurna RM the situation is “Data-data everywhere, no information to use!”. This 

is due to the lack of enough training on data analysis, presentation, interpretation and 

use with the help of DHIS2. 

Overall, the case study has found that the capacity development process is expanding 

at the local levels. Numeric capacity is being achieved at a satisfactory level. However, 

more capacity enhancement programs need to be integrated to make the process more 
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effective. Infrastructure set up has to be done in all the health facilities. Awareness 

about HIS needs to be spread across all the stakeholders of the health sector including 

local leaders. These points will be thoroughly discussed in the next chapter. 

Figure 5.7: The General Scenario of DHIS2 Implementation at Health Facilities:  Then and Now  
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6. Chapter Six: Analysis and Discussion 

This chapter provides a discussion on the analysis of the capacity challenge for 

information use based on the district level case studies in Nepal. In the subsequent 

sections, it elaborates on approaches for capacity development and information use 

for HISs in Nepal. 

6.1. Challenges for Local Level Capacity Strengthening in Nepal 
6.1.1. Overview from the Case Studies 

Human resources in the health sector are the ultimate sources for strengthening 

information systems (Farazmand, 2004).   In building the capacities of human resources 

in the local bodies (at the district) different factors are relevant. The number of health 

workforce is not the same at all the districts in Nepal. Urban districts like Kaski with 

a higher population have more health staff while in Mustang which is a remote 

mountainous district that has less staff. This number has a significant role in the health 

system. Creating a balanced distribution of skilled human resources in all parts of the 

country is a big challenge. Lack of trained health staff (or less number) will directly 

impact the functioning of health information systems.  

Also, to use information systems, dynamic knowledge is required amongst the health 

workers. Health staff with a combined knowledge of health indicators, statistics, and 

skills to use information systems to generate appropriate reports will increase the 

usability of HISs. Such dynamic workforce is found to be lacking in Nepal, Health 

workers employed in remote districts have low motivation for using the HIS due to 

poor living conditions. They are frequently moving to cities. In such cases, temporary 

employees are hired who have fewer skills and experience to use the system.  To 

keep the motivation level high among the health workers, they need to be well paid, 

provided with adequate resources and a good working environment. Fast and reliable 

technical support to such staff in remote districts can help to keep the HIS functioning 

properly. At times, health workers should be exposed to capacity enhancement 

programs to refresh their knowledge. Proper attention given to these factors will 

promote the use of health information in the local bodies. And in the longer-term, this 

will make HISs sustainable which will contribute towards positive results in the health 

conditions of the people in the local bodies and districts. The problem of adequate 

capacity is prevalent in most of the LMICs. To meet the capacity building from within 

the country is often a difficult case. To help the country retain required capacity level 

and to complement the capacity gaps, it is necessary to have collaboration with 

international communities for building capacity and getting technical support.  
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The availability of adequate information infrastructure (electricity, computers, and 

internet access) also plays a major role in building capacity and making use of 

information. However, infrastructures are not set up in the same manner at all the 

health facilities in both the districts Kaski and Mustang. Some facilities have all the 

required infrastructure, while others are lacking in all or some of them. This has direct 

implications on the levels of existing capacity and approaches to build it. Non or 

inadequate availability of information infrastructure is one of the factors that limit the 

scope of information use for local action. For instance, no internet access at the facility 

level implies that it cannot do the data entry, nor can they generate web-based graphs, 

reports, dashboards from DHIS2. Also, if a facility finds limited use of the data they 

report for their local use, they lose motivation which leads to a vicious cycle of data 

non-use (refer to section 2.5). 

Building capacity is not just a question of creating mechanical skills of using software 

but requires a process of education and a deep-seated change of mindsets (Braa & 

Sahay, 2012). However, it is observed that the capacity building program for facility-

level staff of Kaski and Mustang district has been limited to mechanical skill-building 

only for operating DHIS2.  Such training is essential, but not enough for holistic 

capacity building. According to the definition of capacity building by the World Health 

Organization (refer to section 2.4), capacity development is a much broader and multi-

dimensional process. It incorporates multiple skills, qualities and enabling 

environment. From this perspective, the approach in Nepal has been rather limited.   

After providing a broad overview of the challenges and potential solutions identified 

by my empirical work, in the next section, I discuss the detailed challenges drawing 

upon the concept of the information cycle. Following this, using concepts of training 

transfer and networks of action, I discuss how to approach the capacity strengthening 

process in the two districts studied. In the concluding section, I will discuss how my 

suggested strategies can be scaled to the national level in Nepal. 

6.2. Information Cycle 

The regular activities of health systems include recording of data, processing, 

analysis, presentation, interpretation, and use of information. At the health facilities in 

Nepal, everyday data for the health services are recorded in different forms. These 

data are aggregated every month and sent to the respective local Governments and 

the District Health Office. At the local bodies or the District Office, data are entered 

into the database (i.e. DHIS2). DHIS2 processes this data and gives analyzed data as 

an output. This processing is done based on indicators set for different programs. 
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After the analysis, data are presented in appropriate formats. There are some 

specified standard report formats for the presentation of information in the local 

bodies, district and national levels.  After the reports are prepared, they are sent to 

different Programs Managers (HIV AIDS, Malaria, TB, EPI, etc.) who are required to 

analyze the data, interpret them, identify exact health problems and make health plans 

to solve those problems. All these steps complete an information cycle. Every health 

system needs to be built upon the information cycle, which builds a step by step 

foundation to transform data into information. Each step of the information cycle 

represents the relation between data and acquired information or knowledge in 

different stages (i.e. collection, processing, analysis, and use) (Garrib et al., 2008). All 

these steps require the desired level of competence/capacity among health workers, 

without which the cycle breaks down and information use is ineffective. A similar 

problem is faced by Nepal. It requires fully enriched workforce to implement each 

stage of the information cycle. More attention is needed to capacitate different levels 

of health staff to accomplish each phase of information cycle effectively. This can 

significantly influence information use at the local bodies and the district.  

Here I will briefly discuss different steps of the information cycle in the context of 

Nepal.  

I. Data Collection 

The first step in the information cycle is data collection. At present Nepal has 50 

different HMIS forms prepared by the Management Section at the Department of 

Health Services. These forms are divided into 9 different groups. Data collection forms 

fall under one of the groups between 1-8 and all the reporting forms are included in 

group 9. Among which HMIS 9.1 to 9.5 forms are reporting forms, HMIS 9.6 is a tally 

sheet. So, there are 44 data collection forms and 6 reporting forms. 

According to revised HMIS 2070 currently existing reporting forms are: (source HMIS 

Toolkit 2070) 

i) Common record forms and registers (HMIS1.1-HMIS1.6) 

ii) Newborn and Child Health (HMIS 2.1-2.7) Maternal Health and family planning 

(HMIS 3.1-3.7) 

iii) Community Service (HMIS 4.1-4.3) 

iv) Malaria, Leprosy, and Kalaazar (HMIS 5.1-5.5) 

v) TB Prevention Program (HMIS 6.1-6.8) 

vi) HIV AIDS and STDs (HMIS 7.1-7.6) 

vii) Hospitals (HMIS 8.1-8.3) 
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viii) Monthly Report (HMIS 9.1-9.5) 

Health services delivered through all the public health units (health facility, EPI Clinic, 

FCHVs, etc.) maintain daily records in the respective HMIS forms, which is the primary 

source of information for the program management.  There are few things to be kept 

in mind while collecting data: 

• Decide what data to collect 

• Identify a clear definition and indicators for the data 

• Use exact forms available to collect data  

• Collect correct/right data. 

To ease the process of data collection and maintain data quality, Management Section 

has developed two different kinds of reference materials: (i) Tool book for HMIS 

records (this contains above mentioned 50 forms prepared on the basis of HMIS 2070), 

and ii) Directives for HMIS records and reporting (this provides guidelines on how to 

collect different data). 

It is very important to give enough care to the quality of the data collected. Some 

errors/mistakes that are often encountered in the health facilities are: 

• Incomplete recording of client/patient’s details, and service provided.  

• Unclear recording of the client’s details and service provided is another 

problem faced. Not recording the data  

• Recording in the wrong place in the form 

• Double entry  

• Delayed recording.  

All these problems can be minimized with competent health workers and providing 

them the required training. Currently, DHIS2 is customized to enter aggregate data 

based on HMIS reporting forms (e.g. HMIS 9.3 and 9.4). In HMIS 9.3 form-data form 

different programs in a health facility are aggregated. Further capacitating the national 

and district level DHIS2 users to integrate each of the HMIS forms (i.e. HMIS 1-8 

forms) and making direct data entry can significantly minimize the above-mentioned 

errors/mistakes. 

 

II. Data Processing 
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Data processing is a step between data collection and data analysis. Sometimes data 

processing and analysis are taken as a single step. Data processing has two steps: (i) 

quality assurance (ii) generating reports and dashboards. Data processing is the 

process of grouping data into different categories based on their nature. During data 

processing, sometimes it is needed to change the formats, validate, summarize and 

perform aggregation of data. In the health facilities, they often use a tally sheet to 

perform data processing. Calculator and computer program are also needed 

sometimes. While using tally sheet to prepare aggregate reports, data from some 

places could be missed (e.g. missing data from FCHV form in Ward no. 5). Sometimes 

there could be mistakes in counting the number of patients. These mistakes can be 

done both knowingly or unknowingly. 

DHIS2 has been configured to include most of the validation rules. However, during 

my first visit to Nepal in December, I found that the validation rules in the HIV AIDS 

data were not done properly. When such errors are identified, the district staff reports 

it to the central office to get such problems fixed in the system. Until the system is 

reconfigured, the health staff put their manual efforts to enter data correctly. 

Generating reports and dashboards an integral part of data processing for the reporting 

purpose only but not sufficiently on a regular basis for evaluation of the running health 

programs. 

During data processing, it is very important to give attention to confirming the data 

quality, to aggregate and tabulate data. DHIS2 has built-in features to check data 

quality and process data. However, as the system is not fully expanded to the health 

facilities and the local bodies, these manual works are still prevalent leaving space for 

compromised data quality. Capacitating national level health staff to integrate/ 

customize each of the HMIS forms in DHIS2 and providing training to the health staff 

working for each of those functions can help a lot to ease data entry at the same place 

from where they are collected. 

III. Data Analysis 

Data Analysis is the third step in the information cycle in which data are converted 

into useful information. In this phase, generated information is used to describe the 

health program status which is then used to find answers to several questions related 

to the program. In this stage, the number of patients is analyzed over a certain time 

period (e.g. monthly, bimonthly, trimester, quarterly, semiannual or annual) with the 

preset targets of the program. Different statistical methods are used to do data 
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analysis- Rate (e.g. Malaria fatality rare), Ratio (e.g. ratio of delivery staff and delivery 

centers ), Percentage (e.g. percentage of females aged between 15-49 who came for 

1st ANC visit ), Measures of Central Tendency (Average  Mean, Median and Mode), 

Coverage (e.g. first ANC coverage), Variability Analysis (Inter-program variability, 

Intra-program variability, Age variability, Sex variability, Geographic variability, 

Ethnicity variability, Health facility variability, Comparative analysis, etc.). Variability 

coverage helps the program managers to know which program is going in the right 

direction and which program is going in wrong direction.  

The competence of health staff to perform these analysis tasks at the facility level 

and local level is found to be quite low. Providing required training to the health 

managers and other staff to use DHIS2 to perform these functions can help to promote 

the competence of local-level health staff and program managers to do a proper 

analysis of their data. 

IV. Presentation 

The presentation is about displaying data in an understandable way. The target 

audience or desirable users of this presentation could be general Health Staff, Health 

Program Managers or other stakeholders like the Local Leaders, District Officers, 

Province Ministry personal looking after the health sector or the government in the 

big picture. Data presenting can be done in the form of a table, graph, chart, GIS and 

map, etc. DHIS2 is a highly rated tool for visual analytics and graphical presentation 

of data. Data can be presented across simple tables or tables with multiple indicators 

(e.g. pivot tables) over a period or distributed across different periods like monthly, 

quarterly, semi-annual, annual or over 2/3 or 5 years. 

The presentation helps to reach the information to the right group of stakeholders in 

an understandable way. It is quoted that ‘how you present matters more than what you 

present’.  Again, the capacity to perform these presentations are too low in the 

facilities and the local levels in Nepal. At the district, there are statistics officers who 

can generate these presentations satisfactorily. However, there are a lot of spaces to 

enhance capacity regarding the presentation at the local levels and district.  

V. Interpretation  

The interpretation phase in the information cycle can help Program Managers and 

other stakeholders to understand in depth the progress of their programs. 

Interpretation provides a reference if the program has met its preset target or not, 
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what needs to be done to achieve the target, what is lacking in the program to improve 

the health condition, etc. In a broad sense, interpretation helps to explore the meaning 

of data, explain them in multidimensional ways with more knowledge or wisdom. Only 

the quality data can enhance the significance of interpretations.  

So, it is very essential to maintain the quality of data from the very first step, i.e. data 

collection. Data, information, knowledge, and wisdom have an increased value with the 

increase in the correctness of data (i.e. data quality). At the same time, understanding 

of data becomes high with propagation from data to information to knowledge and to 

wisdom.  

Interpretation of data requires a high level of competence- knowledge on public 

health, statistics, use of HISs and other reasoning skills among the health staff or 

program managers. The health staff responsible for interpretation are often found 

lacking one of public health, statistics or HISs use. Some special courses to build these 

qualities and skills are greatly realized at the local and district levels. 

Examples about what indicators are generated and how they are presented based on 

the generalization from Figure 6.1 is discussed in the data use heading below (Figure 

6.2 ). 

VI. Data Use (Action) 

This is the last stage in the information cycle. Until and unless quality data are made 

the basis of health program management, HMIS remains incomplete. Quality data can 

yield correct information and the hence right knowledge and logical wisdom.   Based 

on the knowledge generated from the data and information, problems of health 

programs can be solved logically which can ultimately make a real impact on the health 

intervention or action plans.  

For example, as shown in Figure 6.2, 30 is a number. This data has no meaning unless 

it is transformed into information. Here, as information, the total no of delivery in 5 of 

the health facilities in a local body is 3. This value is far less than the average data in 

the district. Based on this data the Safe Motherhood Program Manager can generate 

knowledge that there are no ANMs in those five health facilities and the Health-

Incharge are unable to make temporary appointments to the position. Now, from this 

knowledge, it is decided that, in 3 of the health facilities, ANMs will be recruited within 

3 months and in the remaining 2 health facilities, ANMs will be called from the district 

office for temporary arrangements.  This is how the use of data is done in HMIS. Data 



104 

 

forms the basis for information, information generates knowledge and based on that 

knowledge, decision is made logically to solve the problem. 

 
(Source: Directives for Information use for district level program officers, HMIS Section) 
Figure 6.1: Decision-Making Process Based on Data, Information, and Knowledge.  

6.2.1. Analysis of Information Use in the Local Bodies 

So, based on the thorough discussion about different stages in the information cycle, 

the following are the major challenges to information use at the local level and districts 

in Nepal. 

I. Limited Availability of Human Capacity 

In both the districts Kaski and Mustang, there is very limited or no availability of human 

resources on public health informatics at the district, local and facility levels, which 

has ultimately constrained the use of information for local action. Limited availability 

of human resource capacity contributes to the perception of a high burden associated 

with data analysis and has constrained the use of data  (Garrib et al., 2008). 
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At the facility level, DHIS2 trained staff is basically from a health background, and 

they are limited in public health informatics. So, they have little capability to 

use/generate health information for the evaluation of health status of their respective 

facilities. Extensive training on public health informatics, with a special focus on 

HISs/DHIS2, can strengthen their capacity for information use for local action. 

II. No Assessments of Health Information Needs 

There is a dynamic interlink between demand, supply, and quality of information. If 

information needs are not being specified and quality information is not requested by 

the various user groups, this information will not be provided, and subsequently, use 

of the information will not improve (Braa & Sahay, 2012). Nepal, in general, does not 

have a strong culture of information use in the health sector. Some health information 

has been used at the national level for making health policies and achieving SDGs on 

health for the national level. However, health information needs for the district and 

local level have not been assessed properly. Indeed, health information is demanded 

by health policymakers and public health researchers. However, public health research 

at the district and local levels are very few. Also, local-level health policymaking is 

not done although this is mandated for the newly elected provincial and local 

governments. As a result, information used for local action after DHIS2 implementation 

is by and large the same as it used to be in the pre-DHIS2 period. 

III. Lack of Awareness and Commitment of Political Leadership at Local Level 

Patrick et al. (2018) argue that data collected but not used are an untapped resource, 

and processes are needed to realize the potential value of the data collected by DHIS2 

to inform action. This will require strong leadership and governance mechanisms to 

champion DHIS2 adoption and drive action informed by the data.  It implies that 

committed and aware leadership can play a catalytic role in increasing the use of health 

information for local action. However, Nepal has a peculiar case to deal with. Nepal is 

a federal-state now. It has a locally elected government at the local and provincial 

levels. District and sub-district levels collect huge amounts of data. The reporting 

rates presented in the case results (refer section 5.1.4), which counts more than 95% 

have largely remained unused for local action. Even though local leaders and local 

government mechanisms play a vital role in this, their leaders have not shown the 

commitment and skills to do so. During my interviews with the provincial and local 

level political leaders, it was revealed that they lacked awareness about the DHIS2 

and its value for local action.  
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IV. The Vicious Cycle of Data Non-Use 

LMICs are often locked by the vicious cycle of data non-use due to several reasons 

(refer section 2.5). Routine data from HIS is often considered of poor quality, and there 

is a tendency to rely on survey data for their reporting and analysis. The lack of trust 

in routine data from HIS like DHIS2 ultimately leads to continued unused of data. This 

situation is also what currently exists in Nepal, with a continuing vicious cycle of data 

non-use.  Despite the emphasis on maximizing the use of information at local levels, 

the traditional thinking of collecting data only for reporting purposes is still deeply 

rooted in the system. Some facilities still consider the submission of reports as the 

ultimate aim of the information system (Chaulagai et al., 2005). This traditional thinking 

persists in Nepal, despite the switch to DHIS2. system. The primary use of the data 

currently is to fulfil the mandatory and bureaucratic reporting needs. 

V. Other Factors 

Lack of standardized definitions of data elements and indicators for the district and 

local level has been a common problem faced by districts and local bodies in Nepal. 

Braa & Sahay (2012, p. 279) argue that “lack of standardized definitions of data 

elements and indicators, redundancies in data collection forms, coupled with existing 

high workload of field staff serves as serious deterrents to the use of information for 

local action.” Similarly, some, but not all, facility-level health workers are facing the 

problem of heavy workload, contributing to data non-use.   

After providing an overview of the key capacity-related challenges at the district and 

local levels, I next discuss some approaches to try and address these challenges. 

6.3. Transfer of Training 

Regarding the DHIS2 training in Nepal, trainees are from the health facilities or District 

Health Offices. They have competence in HMIS. They have this training in hand and 

are performing regular data collection and report generation tasks. They come for 

training in DHIS2. When they go back to their workplace, the major issue at present is 

the lack of infrastructure to use those learned skills. In some rural municipalities and 

facilities, it was seen that the facilities did not have IT infrastructure, so they had to 

send the aggregated forms to the districts for data entry. Right after the training, the 

trained people could not use the system, and over time, their skills are gradually 

eroded.  
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Another problem is insufficient/inadequate/ineffective support systems. 

Resource persons are limited, and it is difficult to provide on-time support. There have 

been some attempts to give online solutions through TeamViewer or phone calls and 

emails. However, it is seen essential to form a strong support body within each district 

so that the problems can be solved in a short time.  The development of a complete 

user manual in the local language for DHIS2 would be another support tool to help the 

trainee to support easier uses of the system.  The visual aids like YouTube tutorials 

can be another option for providing help and supports to the users. There have been 

some attempts to make some video tutorials for DHIS2 Nepal with the help of GiZ and 

other INGOs. However, these video tutorials are not enough to cover all the tasks and 

need further development.  The use of online academies and videos is also a useful 

method to enhance capacities. However, due to the lack of internet facilities in many 

local bodies and facilities, it has been limited. So, extension of the internet to facilities 

is a necessity, and the government of Nepal is taking initiatives/has plans to make 

internet available in each Ward office in next two years. This can significantly help in 

the utilization of existing resources around the DHIS2.  

With political decentralization, training is being given at a very fast pace without taking 

into consideration whether they are leading to the right transfer of training. Training 

is essential but at the same time, it is also essential to access those training. Increasing 

the number of DHIS2 users without ensuring their competence to fit into each of the 

phases of information will not address the objectives of HMIS. So as discussed in the 

concept and theory chapter, trainees should be examined/accessed before the training. 

And after the training, they should be provided with right opportunities to utilize their 

skills gained through the training. This will ensure the right training transfer takes 

place and hence improved capacities are spread in the local bodies and the districts 

for carrying out different steps of the information cycle.  

The next section will further discuss on what could be different training programs to 

enhance effective training transfer. 

6.4. Approaches for Capacity Development 

According to UNDP’s concept note on capacity, capacity development can be done at 

individual level, organizational level supported by the government through enabling 

environment (refer section 2.4.2).  Braa & Sahay (2012) have suggested six different 

strategies for individual-level capacity building (refer section 2.4.5) which are 

described below in the contexts of Nepal.  
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6.4.1. Individual Level Capacity Building 

I. Establish Educational Programs on Public Health Informatics 

In Nepal, universities are providing master and Ph.D. courses on Public Health and 

Information systems, but not on public health informatics. This absence has limited the 

effective use of DHIS2. For instance, Eduardo Mondlane University in Mozambique 

has started master’s programs on health informatics and staff from the Ministry of 

Health have been enrolled as students. This has proved a successful method of 

capacity building for the national Ministry and the university from this program, faculty 

members and students of the courses are contributing to health research, local 

customization, support and use of DHIS2 for strengthening the national HMIS.  Such 

programs have also been initiated in Malawi, Sri Lanka, and Bangladesh in 

collaboration with the University of Oslo. So, establishment of educational programs 

on public health informatics could boost up capacity development processes in Nepal 

too.  

II. Specialized Short Courses for In-service Staff 

Specialized short courses for in-service staff has been applied to some extent in Nepal 

but has not been systematic and formalized.  Further, there is a potential to offer more 

courses such as of 5 to 7-days courses on data management in district context, and 

data analysis, interpretation, and use for local action. Oslo in collaboration with other 

HISP nodes has been running such courses in other countries, and Nepal could benefit 

by adapting such courses to their contexts. This way they don’t have to build from 

scratch and can benefit from the existing knowledge base.  

III. In-house Training 

Orienting staff on new initiatives and completing specific tasks like monthly data entry 

and data quality checks can be done for in-house trainings. These training schemes 

complement the existing capabilities of the staff by refreshing what they already know. 

However, the staff at the facility level in Kaski and Mustang district were rarely 

offered such training.  

IV. Support through Global and Regional HISP Networks 

HISP India, for instance, has supported DHIS2 implementation in Nepal for many years 

through activities of software modules development and customization, conducting 

training programs and providing technical support when needed.  However, a similar 
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entity like a HISP Nepal has not yet been established and needs to be done urgently 

to enable sustainable and cost-effective support through local resources. This also 

reduces the dependence on external support which is expensive and difficult to 

coordinate. 

V. Hand Holding and Support for Local Staff 

When health staff encounter some technical or other problems, hand holding, and 

support mechanism can help them get instant support. If there is easy accessibility of 

such support, this will encourage for robust implementation of DHIS2, particularly at 

the local levels.  Some support group exists locally, but these tend to be not fully 

competent and well-resourced.  These need to be strengthened through focused 

‘Training of Trainer-ToT’ approaches. 

VI. Supporting Capacity Development using Standardized Guidance Material 

Materials such as manual and tool kits outlining SOPs for data entry can be used for 

this purpose.  The HMIS section has brought into publication a manual/handbook 

namely ‘Directives for Information Use for the District Level Program Managers’. 

However, these tend not to be outdated, and so slowly lose relevance.  

As discussed in the section 2 of the literature chapter, training transfer provides a 

basis to evaluate outcomes of training program. All the five approaches discussed 

above can be made more effective with the concepts of training transfer. 

Establishing formal education in Public Health Informatics, can serve as an 

organizational motivation for the health sector. This will generate skilled manpower 

for the health sector who are competent to use HIS. In a longer term, the graduates 

will be observed in one or more areas of health sector and their knowledge, skill and 

capacity will have direct impact in well-functioning of the health sector including more 

information use for action. Short-term specialized courses for in-service staff and in-

house training, are the different modes of training that can be organized from time to 

time. This will help health organizations refresh the knowledge base of health staff 

and increase skills for using new features of the health information system. To 

increase the effectiveness of the training, training environment needs to be made 

similar to the working environment in the real life.  The trainees need to be motivated 

all the time. Motivation will make them realize their potentials as well as the benefits 

of information use in the local bodies. Training impart skills but unless those skilled 

are explored, organizations can not realize the significance in their function or use of 

information for local action.  Support through networks or hand holding and support 
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mechanisms will help to retain the capacities and also solve problems that are 

encountered while performing the regular activities of HIS. 

 

When competence learnt during training leads to changes in the way trainee carry 

their day to day works, it is in fact, the transfer.  

6.4.2. Institutional Level Capacity Building 

I. Political Advocacy 

After the promulgation of the Constitution of Nepal in 2015, Nepal is in the transition 

phase from a centralized unitary state to a federal state. According to provisions of 

distribution of power and authorities in the new constitution, health sector come under 

the jurisdiction of provincial and local level government as well. During my field study, 

it was observed that political leaders at the provincial level and local level had least 

awareness on HISs. It is the political leaders who are responsible for making provincial 

and local level health policies. If they are not aware of how information from 

HISs/DHIS2 can be instrumental in health policy formulation, then the policies will not 

be based on evidence. Ultimately, the chances of those policies addressing the actual 

needs of society become slim. 

II. Establishing a Cadre of Public Health Information Officers 

South Africa applied the strategy of institutional level capacity building through a cadre 

of Health Information Officers (HIOs) for districts and hospitals to manage the 

DHIS2 database which is being used nationally (Braa & Sahay, 2012). Surveys 

conducted there have shown that it was easier to train a health worker to use the 

application and understand the statistical issues than it was to orient an IT person or 

the statistician to the health sector issues. Nepal has provisions of employing 

statisticians as District Health Information Officer. Whether using statisticians is one 

of the reasons behind the poor use of health information in Nepal is an area of further 

research. However, developing health workers as a cadre of public health information 

officers through an extensive training program could be a good step towards more 

information use from DHIS2 at the district, local, and facility-level in Nepal. 

6.4.3. Enabling Environment  

The whole process of capacity development first requires a strong commitment and 

focus from the government. First, there should be strong government policies to 

support capacity building of the health system workforce. The government should 
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involve all the stakeholders of health information system. This includes clinical as well 

as non- clinical health staff. The inclusion of political/social leaders and other 

stakeholders will have more significance in the process. Government policies make it 

easier for its subsequent organizations to formulate organizational strategies to 

capacitate human resources and efficient use of the information systems. 

Organizational strategies should be able to address the individual knowledge and skills 

of health workers and other stakeholders.  

Hence, capacity is not mere individual calibre. It spreads wide from the government 

to the grassroots. In a conglomerate all these three layers of capacity development-

individual, organizational and enabling environment from the government and 

empowerment of all levels will ensure the capacity level at large (UNDP, 2008) (refer 

section 2.4.2).  

6.5. Approaches for Increased Information Use  

The use of health information for action means that information should have an impact 

in decision-making, planning, allocation of budgets, evaluation of planned activities 

and in strategy and policy formulations (Braa & Sahay, 2012). It implies that 

information can be used for multiple purposes. However, HIS in developing countries 

have often very limited evidence of information being used for action (Latifov & Sahay, 

2013). Status of health information use for local action in my case districts is not 

indifferent to the experience of most developing countries. It is observed from the 

field study that use of information from DHIS2 for local action at district, local and 

facility level is not satisfactory both in Kaski and Mustang districts. Increasing the use 

of health information is a big challenge for the successful implementation of DHIS2 in 

Nepal. 

Following approaches could be useful for increasing use of health information for local 

action:  

I. District Data Use Workshops 

Less use of health information at the district and sub-district level is a common 

problem of DHIS2 implementing LMICs. Zanzibar has developed District Data Use 

Workshops as a methodology to promote data use. Zanzibar applied this approach 

since 2005 and was carried out for three years.  This program consisted of a series 

of quarterly data use workshops at which District Health Management Teams (DHMTs) 

presented their data to their peers. Moreover, each workshop was conducted for five 

days. This approach was found effective for increasing information use at the district 
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level. So, Nepal can adopt the same approach for increasing the use of health 

information at the district level. Even this approach can be extended to the local level 

as well. The rationale for the effectiveness of this approach is that it is learning by 

doing approach. When such workshops are held, actual data from the district are used. 

Staff can learn the analysis, presentation, and interpretation of their data. Then they 

can decide how the information can be used for district health management, planning, 

resource allocation, or decision making. In this method, staff/ trainee has first-hand 

experiential knowledge of using their data so that they can easily imitate and scale up 

the use of their data in their workstation. 

II. Dashboard Design for Promoting Information Culture  

Dashboards are one of the most attractive features of DHIS2. Dashboards are very 

useful windows to quick information. Health information dashboards, which are 

collections of relevant indicator visualizations for management, have become a 

common feature and strategy for improved information use in the health sector. The 

key highlights of the health system in the forms of graphs, charts, pivot tables, maps, 

and GIS are easily understandable for the health experts and local leaders too. 

However, only very few facilities and local bodies had attempted to make custom 

dashboards of their own. Both the districts, Mustang and Kaski, could have made 

District Dashboards specific to different programs running in the districts, but they did 

not have this. It is thus realized that the development of custom templates of the 

dashboard for the facilities, local bodies, and district health office could help to 

increase the information use culture.   

III. Auditing of Health Information Use at District, Local and Facility Level 

Auditing is a common practice in business and public finance. Nowadays, auditing has 

been implemented in other areas as well, such as commercial banks do risk 

management audit and IT audit. Similarly, auditing of health information uses at 

district, local and facility level could be an appropriate mechanism to increase the use 

of health information for local action. This increases accountability and responsibility 

among the health staff. Right now, it is not mandatory for districts, local bodies, and 

facility levels to make use of their health information. So, they are not serious about 

the use of their health information for better health service delivery and evidence-

based planning. To begin the audit of health information use, first detailed list of how 

DHIS2 data can be used should be developed with the participation of implementing 

body. Then this should be distributed to the districts, local bodies and facilities. 
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Finally, an independent third party can be asked for the audit of the health information 

use at those levels.  

IV. Reward Schemes for Health Information Use 

Motivation is essential for performing any task. Reward and punishments can act as 

an external motivating factor for doing tasks. If any task is assigned by linking it with 

the promising reward system, then there is a greater possibility of the task being done 

perfectly. DHIS2 is a newly adopted HIS tool for national HMIS in Nepal. Existing staff 

usually hesitate to use the new system. So, if an attractive reward scheme or 

recognition is offered for better use of information from DHIS2 existing staff can be 

encouraged for more use of health information obtained from DHIS2. 

V. Easy Accessibility of Data to the Local and Facility Level 

In both Kaski and Mustang districts, health facility sends their data for entry purposes 

to the local bodies and the district health office. However, the integrated data is not 

easily- and timely- accessible back to the facilities. So, it is limiting the use of health 

information at the facility levels. Indeed, having immediate online access to your own 

data together with analytical tools in DHIS2 can be expected to help increase local use 

of data (Poppe, 2012).  

VI. Monthly Review Meetings 

Local bodies of Kaski and Mustang districts are also following the monthly review 

meetings. Rohde et al. (2008) offer several suggestions to increase information usage. 

This includes regular review meetings, setting of service targets locally and giving 

users at the national level access to data online. However, it is not found effective in 

increasing health information use. So, further study on why monthly review meetings 

are not being so effective in increasing the use of health information is desirable.  

In this section, I discussed different approaches to health information use for local 

action at the district and local bodies. According to the concept of training transfer 

there are certain factors which improves transfer during training and after training 

(refer to Section 2.8.2).   

District data use workshops provide realistic environment to understand the nature of 

data being generated in the district. With this the trainees can explore their knowledge 

and learn to use data and information. The skills learned during the workshops can be 

imitated exactly in their day to day works in their respective health facilities or the 
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local bodies. And hence increase self-efficacy when they go back to their workplace. 

Courses on Dashboard design is a way through which the use of data is made easy 

and simpler. Health staff and other stakeholders of health system find it convenient to 

use Dashboards to present their information. Also, easy accessibility of data to the 

local and facility levels will provide them with opportunities to review their own data 

and progress. These will gradually increase the problem-solving skills of the health 

staff. Monthly review meetings are the platform which provides an opportunity to the 

Facility Incharges and Health Coordinators to present and interpret their health 

information. The Health Coordinator, Program Manager, Facility Incharge, District 

Officer and their team can be motivated by the governing bodies (like the, District 

Health Office, Province Health Directorate, Ministry of Health) by giving them rewards 

based on their performance at their respective workplace.  The change in the working 

style after the competence are gained in the training is in fact, the outcome of the 

transfer. The objective of training is to enable health staff develop competence for 

achieving the outcomes.    

 

6.6. Suggested Framework of Networks of Actions for Capacity 

Strengthening in Nepal  

The earlier sections in this chapter, so far, have discussed the challenges and 

opportunities of capacity strengthening for information use, and how the concepts of 

information cycle and training transfer can support the strengthening process. Here, I 

discuss how the approach of Networks of Actions can support the strengthening 

process.   

6.6.1. Developing Networks of Action including Global and National Actors 

Braa & Sahay (2012) argues that a key strategy to build and scale capacity is through 

the mechanism of developing collaborative networks (Braa & Sahay, 2012). The same 

rule of thumb applies to Nepal as well. Nepal must develop a strong network with 

global partners of HIS. At the same time, it must establish and build a national HIS 

network. Those global and national HIS network can serve as a fundamental tool for 

Nepal towards building sustainable and scalable capacity. 

The structure for the proposed network for Nepal is summarized below. I will discuss 

(i) The structure of global HIS network, (ii) Collaborative action of Nepal in Global HIS 

Network and, (iii) The structure of Nepal’s National HIS Network.  Together these 
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networks are expected to increase capacity levels for the use of information from HIS 

in Nepal. 

I. Structure of Global HIS Network 

The global HIS network (Table 6.1) comprises of University of Oslo as a global hub, 

HISP India as a regional hub and WHO and other international agencies in the 

supporting role.  

As a global hub in International HIS network, UiO will be in the roles to manage core 

DHIS2 development. To increase the capacities on HIS, the university runs master’s 

and Ph.D. programs where students from Nepal also enroll. Through these degrees, 

the students will be educated on HISs. UiO and the university/colleges in Nepal further 

collaborate to run master programs on public health informatics. Also, UiO will be in 

the roles to define formal MoUs with WHO and Health Ministry in Nepal. This will 

make basis for the continued DHIS2 implementation in the country. UiO engages with 

the WHO for development of health information toolkits to ease the implementation of 

HIS.  HISP India stands as a regional hub in the global HIS network. It functions to 

assist DHIS2 implementation in Nepal through training and other technical supports 

like upgrades, customization, use of trackers, etc. WHO and other international 

agencies supports the country implementation of DHIS2 through funding and other 

schemes like scholarships to the students who would like to come to Oslo to study 

Information Systems in an Exchange. The role of WHO in this whole process will create 

international legitimacy of DHIS2.   

 

Table 6.1: Structure for Global HIS Network.  

SN Entity Status in 

Network 

Key roles played Network linkages 

1. University of 

Oslo 

Global Hub - Manage core DHIS2 

development and maintain 

a software repository. 

- Conduct Doctoral and 

master’s programs in HIS, 

where students from Nepal 

also enroll. 

- Define formal MoUs with 

WHO and National 

Ministries. 

- With WHO engaged in 

the development of 

Public Health 

Information Toolkit 

- MoUs with universities 

for running master 

programs and student 

support for Ph.D. 

- Running courses in HIS. 
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2. HISP India Regional 

Hub 

- In-country 

implementation of DHIS2. 

- Supporting other South 

Asian countries in DHIS2 

implementation 

- Sharing software 

development and 

training material with 

Nepal 

3. WHO and other 

international 

agencies 

Supporting 

role 

- Creating global standards 

around HIS in which DHIS2 

is a key component. 

- Funding support. 

- Creating international 

legitimacy. 

- Funding research and 

scholarships at Oslo 

University. 

-  Presenting DHIS2 and 

HISP to national 

ministries. 

Source: Concept Derived from (Braa & Sahay, 2012) 

Given this structure of the proposed network, to make it a robust ‘network of action’ 

and gradually develop capacity for information use in the districts and the county as a 

whole, the following actions are suggested: 

- Developing and sharing software, 

- Promoting the use of information for action, 

- Conducting research, education, and training, 

- Creation of training and other resource materials. 

II. Collaborative Action of Nepal's Global HIS Network 

As a member of international community and the global HIS network, Nepal can 

collaborate through (i) Development and sharing of software, (ii) Promoting the use of 

information for action, and (iii) Conducting various research, education and training. 

Nepal can share its experience in the further developments and improvements of 

DHIS2 core. Nepal can promote the use of information through development of analysis 

skills and creation of manuals and other resources. Also, it can contribute through 

research, education and training. These will expand the capacity levels and directly 

benefit Nepal and also other member countries in the network using DHIS2. These 

activities will help Nepal to develop institutional strengths in capacity development, 

enhance public health analysis skills, at the same time spread the culture of information 

use. Table 6.2 presents the details of the collaborative actions and the benefits to the 

network partners. 
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Table 6.2: Collaborative Action for Nepal's Global HIS Network.  

SN Collaborative Action Details of the Action Benefits of Action to 

Network Partners 

1. Developing and sharing 

software 

-  Architecture design. 

- Software development. 

- Maintaining the core 

repository. 

- Responding to 

enhancement requests. 

- Collaborating with other 

partners. 

- Enhanced software development 

expertise and confidence. 

- Functional products made 

available. 

- Detailed documentation made 

available. 

- New opportunities for 

development. 

2. Promoting the use of 

information for action 

  

- Development of 

analysis skills. 

- Creation of manuals and 

other resources. 

- Responding to analysis 

requests. 

- Collaboration with 

other partners. 

- Enhanced public health analysis 

skills. 

- Spreading the culture of 

information use. 

- Collaborations lead to other 

benefits and building cross 

country understandings. 

3. Research, 

education & 

training 

- Running courses and 

programs 

- Conducting Ph.D. 

research and its 

supervision 

- Publications and 

presentation. 

- Conducting in-service 

training programs. 

- Higher institutional capacity to 

conduct research. 

- Higher institutional capacity to 

conduct courses. 

- In-service training modules are 

shared. 

Source: Concept Derived from (Braa & Sahay, 2012) 

III. Structure of Nepal's National HIS Network 

The tentative structure of Nepal's national HIS networks is presented in the Table 6.3. 

The actors in this network include MoH, Province Health Directorate, District Health 

Office, International development partners, Educational institutions and HISP Nepal.  
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MoH stands as a national hub in the HIS network within Nepal. The roles of MoH in 

the network will be to define national HIS agenda, designating roles and 

responsibilities to the partner institutions, conducting training programs and 

workshops to support HIS implementation and providing funding to the provinces 

through planning processes. MoH has a direct linkage with the province health 

directorate to monitor and support nationwide implementing of DHIS2.  

International development partners remain in the position of supporting partner in the 

network. They basically provide required funding for HIS implementation and capacity 

strengthening processes. At the same time, they also provide technical supports for 

the implementation. These entities are directly related to the MoH at the state level 

and carry their functionalities in close coordination with the state.  

Province health directorate forms the regional hub in the national HIS. Their roles are 

more profound towards maturing the HIS implementation across the districts. It 

partners with the MoH and other supporting partners to expand capacity and also 

develop to the expected levels as per the need of the province and district offices for 

carrying on needed activities in the HIS like data collection, analysis, presentation and 

use. At the same time, they collaborate with the districts in direct implementation and 

capacity development processes.  

District offices are a very important nodes in the national network of HIS. They are 

responsible for implementing DHIS2 at the district level, local level and health 

facilities. They receive directives from MoH and the Province Health Directorate on 

their roles and responsibilities in HIS. Based on those directives, it works on improving 

the capacity development and health information use with the help and support form 

HISP Nepal, international support partners, and academic institutions within the 

country. 

HISP Nepal has a very profound roles play in the national network of HIS. It remains 

as a technical support partner for the government in implementation, expansion and 

development of HIS. HISP Nepal is comprised of Oslo graduates on Information System 

and other enthusiasts who are trained on different aspects of DHIS2. HISP has a 

multiple role to play in the network. It will support the Ministry of Health in carrying 

our advanced tasks in DHIS2 like troubleshooting, configuration, customization, etc. 

HISP Nepal also actively involves in capacity development processes in the district 

and subdistrict levels.  Besides these activities HISP will support the government to 

develop health applications to cover the functionalities beyond the limits of DHIS2. 
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Thus, HISP Nepal has linkage with UiO, international HISP groups, Ministry of Health 

and the district health offices.  

Academic institutions remain in the roles to collaborate with the ministry of health to 

introduce master’s degree courses on public health informatics. The faculty and the 

master students will involve in research in strengthening HIS. These institutions will 

have network link with the Ministry of health and HISP Nepal.  

 

Table 6.3: Structure for Nepal's National HIS Network.  

SN Entity Node  Key roles played Network linkages 

1. Ministry of 

Health and 

Population 

National hub - Defining national HIS 

agenda. 

- Monitoring of the 

coverage and quality of 

data for each province. 

- Conducting various 

training programs and 

workshops to support 

HIS implementation. 

- Designating roles and 

responsibilities of 

different partners. 

- Providing funding 

support to provinces 

through the planning 

process. 

- With provinces to pass 

directives on the 

implementation of 

DHIS2 and monitor its 

progress nationwide. 

2. International 

development 

partners 

  

Supporting 

partners 

- An active participant in 

the HIS redesign 

process. 

- Customization of state 

HIS applications and 

creating linkage with 

the national HIS portal. 

- Conducting capacity 

building Programmes 

for districts and local 

levels. 

- Funding for specific 

projects. 

- With States in advising 

and supporting roles. 

- relation with MoHP for 

providing various grants 

on health sector. 

- With educational 

institutions and other 

partners in enabling 

provincial roles. 
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- Funding for human 

resources. 

- Promoting new 

concepts such as of 

data triangulation 

3 Province 

Health 

Directorate 

Provincial hub - Recipient of HIS 

package from national 

MoHP to implement. 

- Partnering with MoHP 

and GiZ or other 

INGOs for capacity 

building. 

- Working towards 

maturing the HIS. 

- Working towards 

building scalable and 

sustainable systems 

around HIS. 

- Responding to various 

MoHP directives. 

- Providing directives to 

districts and local bodies 

to implement. 

- Receiving technical 

support from MOHP and 

GiZ 

4 HISP Nepal Technical 

support 

partner 

- Carrying out district-

specific customizations 

of district application on 

DHIS2. 

- Troubleshooting and 

support. 

- Carrying out capacity 

building programs. 

- Promoting analysis and 

use of information for 

action. 

- Collaborating with 

NHRC for the 

production and 

dissemination of 

resource material. 

- Technology 

development in new 

areas 

- Educational linkages 

with Oslo and 

Universities in Nepal. 

- Software development 

linkages with the Global 

HISP network. 

- Direct support to 

districts and local 

bodies where requested 
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- Promoting the 

integration of various 

information systems. 

5 Educational 

institutions 

Collaborating 

role 

- Seeing to establish 

programs in public 

health informatics. 

- Building relations with 

MOHP and HISP Nepal 

6 District Office Node  - DHIS2 implementation 

in the district, local and 

facility level 

- Receive technical 

support from HISP 

Nepal and other INGOs. 

- Receive Directives from 

MoHP and Provincial 

Health Directorate 

- Receive Training and 

short-term courses 

from National University 

Concept Inspired from (Braa & Sahay, 2012) 

The network of Actions approach argues that “local interventions need to be part of 

a larger network to be robust” (Braa et al., 2004). The primary purpose of 

establishing networks is to facilitate the sharing of experience, knowledge, 

technology, and value so that the local actions are both sustainable and spreadable. 

So, a robust and highly functional network of actors for DHIS2 implementation can 

serve to enhance capacity level as well as to increase information use for local action.  

Figure 6.2 depicts the required/desired network of actors (both national and 

international merged together) for capacity building and for increasing information use 

at district and sub-district level. This network will equally contribute to the further 

development and evolution of DHIS2 as a strong HIS in Nepal. The actors in this 

network are the district health office, province health directorate, ministry of health, 

national universities, HISP Nepal, development partners, UiO, HISP India and WHO. 

The arrows show the network linkage of each actor with other actors in the network. 

How these actors interact and what their roles are in the network has been described 

in the texts above.  
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Figure 6.2: The Network of Actors for DHIS2 in Nepal 

6.7.  Institutional Support: HISP Nepal 

HISP India has played a very important role in the implementation of DHIS2 and 

supports its scalability and sustainability in many countries around the world.  

The current implementation of DHIS2 is in the infant stage in Nepal. It is a challenging 

task for the government to manage all the health services together with health 

information system. The existing manpower is not enough to take all these things 

parallelly. So, the establishment of HISP Nepal as a non-government organization like 
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in other countries around the world could be a milestone in DHIS2 implementation and 

institutionalization of HISs in Nepal. HISP Nepal should primarily focus on providing 

support to the government in maturing the system. The initial tasks of HISP Nepal can 

be capacity building throughout the country in all the districts, local bodies and health 

facilities together with the government. HISP should also act as a key to form 

coordination among network of actions among different stakeholders of HISs in Nepal. 

Over time, it should create expertise in different tasks related to DHIS2 like the 

customizations, network and server management, development of apps and many more 

things as per the needs of Nepal’s health sector. In longer time HISP should focus on 

transfer of skills and knowledge to the MoHP for full functioning/utilization of HISs on 

its own. Also, as a part of global movement, HISP will create a strong network with 

the international communities to share, collaborate and participate together in DHIS2 

evolution and may contribute to the theory and practices of HISs. 

6.8. Concluding Remarks from the Discussions  

This chapter has discussed in detail the challenges of capacity level for information 

use from HISs in the context of districts in Nepal.  Capacity building is an ongoing task 

that needs to be continuously carried out to keep the workforce updated with 

changes/developments in the system. The concept of information cycle is used to 

identify different types of capacities required from data entry to processing, analysis, 

presentation, interpretation, and use and hence successful implementation of HMIS in 

the local bodies and the districts. The information cycle provides a reference on what 

kind of capacities are required for different phases. Training is the most common as 

well as a very effective mechanism for building capacities. Especially training is much 

useful across the existing health workforce who needs additional skills to accomplish 

their tasks. In the context of Nepal DHIS2 implementation is rapidly expanding to the 

district and sub-district levels with capacities being developed for all the tiers. 

However, there still remains a challenge to use the system effectively. Hence, it is a 

need to access the outcomes the training and provide enabling environment for the 

trained staff to use DHIS2. The concept of training transfer can be very useful 

approach to access training and find measures for further enhancements. Through the 

concept of network of actions, I discussed the formation of network among different 

stakeholders in Nepal to build network nodes to help each other foster their capacities 

and solve problems and exchange skills and knowledge. Those networks at the local 

level, district, regional and national can help each other maintain their system in good 

working condition. At the same time collaboration between the actors of national HIS 

and global actors of HIS can further collaborate to exchange their knowledge and 
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skills, share regional experience in solving specific problems. The role of HISP Nepal 

as a supporting institution is identified to help the government carry on with capacity 

development throughout the country. In the longer run, HISP should play a vital role 

in empowering the government to take the implementation on its own addressing both 

sustainability and scalability of HIS. Opportunities of Ph.D. and master’s studies in 

Information Systems at UiO, the introduction of master programs in health informatics 

at the universities/colleges in Nepal and opportunities to research and development 

will have a profound role in the sustainability and scalability of HISs. 
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7. Chapter Seven: Conclusion 

This chapter provides a conclusion of the thesis on ‘Analysis of Capacity for 

Information Use: District Level Case Study from Nepal’ and also addresses the research 

questions posed in this thesis. 

7.1. Overview  

This research has tried to analyze the existing status of capacity level for health 

information use in Nepal taking Kaski and Mustang as case districts. It is purely 

qualitative research involving observations, interviews, and reading of relevant 

secondary documents. Further, I have drawn upon readings of the literature of DHIS2 

use in other LMICs within the HISP network, to try and place my findings in a global 

context. First, I will give a general overview of status of capacity level and information 

use from DHIS2 in the case districts, then answer the research questions posed in this 

thesis and provide insights on the future directions for capacity strengthening in Nepal. 

Kaski and Mustang are the two study districts for this case study. Kaski is an urban 

district with a high population while Mustang is a mountainous district with very low 

populations. Apparently, there is more health staff in Kaski than in Mustang. Kaski 

district has already started to implement DHIS2 from the sub-district levels (i.e. local 

bodies and health facilities) while Mustang is still doing the whole of data entry from 

the District Health Office. Relatively more health facilities in Kaski have the facilities 

of electricity, computer, and the internet while many health facilities in Mustang do 

not have these infrastructures to implement DHIS2. The capacity level for DHIS2 and 

HMIS implementation is higher in Kaski district than in the Mustang district. Due to its 

difficult geography and poor living conditions, Mustang district often faces the problem 

to retain its health staff for longer period.  

Regarding information use from DHIS2, both districts do not show satisfactory 

progress. However, Kaski district remains ahead in information use. Kaski district has 

been publishing annual health reports summarizing major achievements across 

different health programs running in the district on a regular basis while Mustang 

district is lagging in this. Both districts do not have customized dashboards 

summarizing their health conditions. Monthly review meetings and other -trimester, 

quarterly, annual review meetings are held in both the districts but use of data and 

information generated from DHIS2 are still very thin. Use of visual aids or dashboards 

to present, compare and interpret their district health is almost absent.  
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I have done two consecutive visits to the Kaski district for this case study. During my 

first visit in December 2017, the local bodies had not yet started to use DHIS2. 

However, after the first visit health staff from the local bodies and health facilities in 

Kaski received training on DHIIS2 and now do the data entry from their respective 

facilities. On observing this, some of the burdens of data travel from the local bodies 

to the district have been removed. But the culture of information use at local bodies 

is still lagging. The capacity is limited to data entry and the steps beyond that remain 

unexplored. However, the motivation level of health coordinators is very high and with 

added training and other support mechanisms, the status of information can be 

improved.  

7.2. Research Question  

The research has posed the following questions in this thesis: 

What are the existing capacity gaps around health data management and use at the 

district level, and how can these be addressed? 

i. What are the capacity-related challenges to enhance health information use at 

district and sub-district levels in Nepal? 

ii. What approaches can be implemented for capacity development and information 

uses from DHIS2 software in Nepal?  

Answering the Research Question  

The existing capacity gaps around health data management and use at the district level 

are addressed in the following two headings. 

I. Challenges to Capacity Building and Information Use  

From this case study, the limited availability of human capacity is found as a significant 

factor affecting information use in the local bodies in both Kaski and mustang districts. 

Available manpower is not fully capable of using all the features of DHIS2 and HMIS.  

Lack of required infrastructure to run DHIS2 is another obstacle to information use. 

At many places, the lack of available infrastructure has constrained the trained health 

staff from using DHIS2.  

The local bodies and district are seen behind in the information use. Evidence is not 

used in abundance to support the decision-making process or to address health 

problems arising in the local bodies. At the organizational level, assessments of health 

information need in the local bodies are very poor. Program managers are not 
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evaluating health problems properly. Political leadership is one of the key players to 

determine health plans and policies in their local bodies. However, lack of awareness 

and commitment of political leadership towards health information use is seriously felt.  

At present with the rollout of DHIS2 across all the districts and even to the local levels 

and health facility has really encouraged to collect data and do the reporting online. 

Data are collected in abundance. However, the use of data and information at the same 

place where they are generated is very thin. Thus, creating the vicious cycle of data 

non-use.  

II. Approaches for Capacity Development and Information Use 

Capacity development should be approached at the levels of health system starting 

from the individual level (i.e. health staff at the facilities) to the organizational level 

(local levels and the district) and the government should take a strong role in creating 

an enabling environment for capacity development at all levels. Empowerment of each 

level of health organizations can encourage more information use from DHIS2. 

Specific health intervention program or action plans are needed at times to address 

health service needs. These programs will be more effective if driven by correct 

evidence. So, district data use workshops can be conducted from time to time to 

capacitate health staff in the local bodies for making efficient use of information. 

Health staff can be given training on health indicators analysis, overviews and 

significance of statistics tools and knowledge on using digital HISs. Another simpler 

approach could be a dashboard design for promoting information culture. The 

dashboard is easy to understand and can give a good overview of specific programs 

or the overall summary of the local bodies and the district. Exclusive features of DHIS2 

to generate insightful Dashboards summarizing the local body health profile can be 

effective in this front. Even the stakeholders from non-health or non-technical 

background especially the local leaders and social workers can be benefited from 

this.   

For a long-term impact in the successful implementation of DHIS2 and use of 

information from HISs, introduction of master's degree courses on public health 

informatics at the universities in Nepal is can be an effective strategy. The graduates 

from these courses will spread across various sectors of the public health promotion 

program as a part of their career and contribute to the implementation as well as 

strengthening of DHIS2 and HMIS. Further, opportunities of researches on information 
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systems focused on the health information system will make a solid foundation of 

improvements in the system.  

Political advocacy is equally important for the implementation of health information 

systems. Politicians and local leaders are the top authorities to make health-related 

decisions, allocate budget for action plans or health intervention programs and to make 

policies for the health sector. So, they need to be made more aware of the significance 

of HISs and use of information for local actions. 

Auditing of health information use at the district, local level, and facility levels is 

another projected approach derived from this study. The government has different 

organizational units and mechanisms to collect, process, analyze, present, interpret, 

and use health information. However, there is a gap in accessing health institutions 

whether they have been using their health information sufficiently. So, a provision of 

third-party institutions to make concise and clear directives for the health facilities, 

program managers, district officers and others regarding the information use and 

accessing whether such provisions are used extensively can add a significant 

milestone in accessing health information use. Rewarding health institutions and the 

health staff in contributing to proper use of information can be another measure to 

promote capacity and information use in the local bodies and the district. Enforcing 

local bodies to equip their health facilities with the needed infrastructure can help to 

strengthen institutional capacity and retain the skills of the health workers. 

After giving answers to the research questions posed by this thesis., now I give a brief 

insight into the future directions for capacity strengthening in Nepal. 

7.2.1. Future Directions for Capacity Strengthening in Nepal  

Developing Global and National HIS Networks is a proven approach in several LMICs 

where DHIS2 is implemented. A similar approach can be applied in Nepal too. Making 

network of health workers in the local bodies within the district will help them 

exchange thoughts, ideas, skills, knowledge, and experience to use the system and to 

solve problems. Other networks of health stakeholders including NGOs, academic 

institutions and research groups will help to understand problems of the HIS at more 

granular level. They can propose recommendations to further improve the health 

information system. Thus, making HISs sustainable over time. Again, collaboration of 

the national network of HIS with similar international networks will create 

opportunities to share regional experiences, exchange skilled manpower to solve 

advanced problems like system administration, customizations, tracker 
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implementation, and development of new software applications as per the needs of 

health system. Introduction of master’s degree programs on health informatics at the 

universities/colleges, enrolling stakeholders from Nepal in Ph.D. programs, 

opportunities to conduct research on information systems, repeated training on 

different aspects of DHIS2 can further add to strengthening capacity in the health 

information system.  

DHIS2 at present is in the infant stage of implementation. The government is limited 

on workforce to handle the whole implementation on its own. So, provision of an 

independent organization to support different aspects of DHIS2 implementation is the 

urgent need of time. One such organization can be HISP Nepal. Many nodes of county-

specific HISP groups are functioning across different LMICs using DHIS2. And there 

are proven evidence of strengthening capacity and proper implementation of DHIS2 

through HISP program. So, establishment of HISP Nepal as an external supporting 

partner for the government is desirable. It can address the current needs of effective 

implementation of HIS. In the long run, HISP can gradually transfer the capacities and 

empower the government to take HIS implementation in a sustainable and scalable way 

on its own. 

Finally, to meet the goals of development, integration of ICTs into national information 

systems are crucial. Integration of HMIS tools like DHIS2 and promoting the culture 

of information use through process of capacity building in the health facilities, local 

bodies, districts, province and the nation at large can help the government to collect 

quality data on health. It will lay a strong foundation for decisions based on evidence 

which will support the government to meet each milestone/targets of SDGs on health 

gradually thus ensuring the healthy lives of its people.  

7.3. Further Research 

DHIS2 is currently in the initial stages of integration into the national HMIS. Nepal has 

a very diverse geography, culture, and unique history and politics. Impact of these 

local settings in the implementation of information systems in Nepal can be a good 

study area for prospective researchers. Studies and evaluation of the existing theories 

on IS like institutional theory, information infrastructure, network of actors, theories 

of affordance and social capital can add significant milestones in the journey of IS 

implementation in Nepal.  

One of the immediate researches can be action research on ‘Significance of Auditing 

Health Information Use at the Local Bodies and District.’    
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Appendix-2: Consent form 

Informed Consent Form for District (Public) Health Officers/Municipality Chairperson/ Health 

Coordinators 

Name of Principal Investigator: Amrit Dahal 

Name of Organization: University of Oslo  

Status: Master Student   

Email: amritdahal.np@gmail.com 

Phone no. : 009779846286900; 0004740582680  

I am doing study for the research “HMIS Implementation in Nepal: A case study on the Capacity 

level and Information Use from DHIS2 system in Kaski and Mustang Districts” 

I am going to give you the information and invite you to be part of this research. You do not 

have to decide today whether you will participate in the research. Before you decide, you can 

talk to anyone you feel comfortable with about the research.  

This consent form may contain words that you do not understand. Please ask me to stop as we 

go through the information and I will take time to explain. If you have questions later, you can 

ask them of me or of another researcher. 

Purpose of the Research  

DHIS2 was recently implemented in Nepal, from November 2016. The system has not matured 

yet. So, it is essential to understand if the users are well trained in the District Health 

Information System (DHIS2), have enough capabilities to use the system and make use of 

information from the system. Herewith capacity level, I aim to observe if the users are efficient 

to make data entry into the system. For the organizational units in the local levels, i.e. below 

districts, the goal of the study is to access the capacity level in general to use DHIS2 system 

and for the information use I aim to observe if the health coordinators and leaders in the local 

bodies and District Officers/Managers are making use of information from DHIS2 system.  

Type of Research Intervention 

This research will involve your participation in an interview/discussion that will take about one 

hour. 

Participant Selection  

You are being invited to take part in this research because we feel that your experience as a 

district officer/health coordinator/local leader can contribute much to our understanding and 

knowledge of DHIS2 implementation in the district. 

mailto:amritdahal.np@gmail.com
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Voluntary Participation  

Your participation in this research is entirely voluntary. It is your choice whether to participate 

or not. If you do not wish to answer any of the questions during the interview, you may say so 

and the interviewer will move on to the next question. No one else but the interviewer will be 

present unless you would like someone else to be there. The information recorded is 

confidential, and no one else except the principal researcher will access the information 

documented during your interview.  

You do not have to answer any question or take part in the discussion/interview/survey if you 

feel the question(s) are too personal or if talking about them makes you uncomfortable. 

Benefits  

There will be no direct benefit to you, but your participation is likely to help us find out more 

about how to strengthen capacity level and information use with the DHIS2 system. 

Reimbursements 

You will not be provided any incentive to take part in the research 

Confidentiality  

We will not be sharing information about you to anyone outside of the research team. The 

information that we collect from this research project will be kept private. 

Right to Refuse or Withdraw  

You do not have to take part in this research if you do not wish to do so and choosing to 

participate will not affect your job or job-related evaluations in any way. You may stop 

participating in the discussion/interview at any time that you wish without your job being 

affected. I will give you an opportunity at the end of the interview/discussion to review your 

remarks, and you can ask to modify or remove portions of those, if you do not agree with my 

notes or if I did not understand you correctly. 

 Contact Information 

If you have any questions, you can ask the principal investigator now or later. If you wish to 

ask questions later, you may contact the investigator again.  

This proposal has been reviewed and approved by Ministry of Health and Population whose 

task it is to make sure that research participants are protected from harm. If you wish to find 

about more about the MoHP, contact information can be received from 

https://www.mohp.gov.np/eng/  

https://www.mohp.gov.np/eng/
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Statement by the Respondent 

I have read the foregoing information, or it has been read to me. I have had the opportunity to 

ask questions about it and any questions I have been asked to have been answered to my 

satisfaction. I consent voluntarily to be a participant in this study. 

Print Name of Participant__________________     

Signature of Participant ___________________ 

Date ___________________________ 

  Day/Month/Year  

I have accurately read out the information sheet to the potential participant, and to the best of 

my ability made sure that the participant understands the purpose and conditions of the 

research. 

I confirm that the participant was given an opportunity to ask questions about the study, and 

all the questions asked by the participant have been answered correctly and to the best of my 

ability. I confirm that the individual has not been coerced into giving consent, and the consent 

has been given freely and voluntarily.    

A copy of this ICF has been provided to the participant. 

Print Name of Researcher ________________________     

Signature of Researcher __________________________ 

Date ___________________________    

                 Day/Month/Year 
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Appendix 3: Guidelines for Interview Questions 

 

- How many of the health staff are trained in HMIS and DHIS2? 

- Can you insert data into the system through DHIS2? 

- Can the health staff from health facilities insert data? 

- How did you learn to use DHIS2? 

- What sort of training did you get? 

- What was the duration of the training? 

- Have you participated in any of the DHIS2 academies? 

- Was the training given second or third times? 

- Do you use an online academy on DHIS2? 

- How do you solve problems with DHIS2? 

- Is the current training enough to fully use DHIS2 system at the local levels? 

- How capacity level is being strengthened to train new employees for the use of 

DHIS2 at the district levels and in its subsequent health facilities? 

- What are the common issues encountered in DHIS2? How do you tackle them? 

- What is the health program your organization is responsible for? 

- Do you know about the DHIS2 trackers? 

- Do you think of integrating those trackers in your program? 

- Where do you get the technical supports from? 

- Do you know DHIS2? 

- How do you access the health information of your local body? 

- What are the courses being offered at your university? 

- Do you also have courses on public health and public health informatics? 

- How can you introduce courses on public health informatics? 

- What are the researches being done in public health? 

- Is there any research on information systems? 
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Appendix-4: Field Visit Form 

Kaski District 
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Appendix-5: Major Issues/Bugs Observed in DHIS2 (version 2.23) 

Implementation in Nepal 

 

App Issues/Bugs 

Organization 

Unit setting 

The complication in adding the organization unit group (it is fine in dHIS2 

version 2.15-19). It took so long time to assign the organization unit group. It 

will be better in a similar way as per assigning the data set to the organization. 

User 

Management 

  

access to users 

Nepal has differentials in the user group, i.e. 

1st user has A+B+ C data set access 

2nd user has B+C+D data set access 

1st user can retrieve D data set report & 2nd user also retrieve A's Data set 

Report 

Data Set 1. Opening & Closing date not functioning in data entry as well as in output 

Data Entry 1. Cannot retrieve previous month data in this month for followings; 

    1.1 Total number of FCHV, PHCORC, EPI Clinic, EPI session 

    1.2 Current user of Family Planning, VSC 

    1.3 Leprosy cases at the beginning of this month 

    1.4 HIV/AIDS (All cumulative fields) 

    1.5 Total no of sanctioned and available bed 

2. During data entry, the list of the month for selection appears starting from 

Baisakh. As the Nepali Fiscal year is started from Shravan, it will better to 

appear the months of respective Fiscal year (i.e. Shravan to Asadh). A similar 

case is found on selecting the period (monthly) in the pivot table. 

3. Data Set loading takes too much time during data entry 

Event capture 

  

Not functioning in Nepali calendar 

Tracker module is not working in Nepali calendar (Tested in version 2.23 but 

not with latest versions) 

Pivot table In the case of selecting indicators, the output shows blank if we do not add 

period in report filter. This means we can only generate report for one period 

in case of indicators. Selecting the multiple periods, data is aggregated for the 

selected period. 

2. When selected relative periods like the current fiscal year, last fiscal year, 

last 5 fiscal years, then the data of other fiscal year is loaded. When Nepali 

calendar is selected then we want to load data of 'Financial April' when selected 

those relative periods related to fiscal  

3. Need option to generate First or Last value for fields like the current user 

of family planning, leprosy, IMAM, HIV AIDS, program when multiple periods 

is selected, by default the data is aggregated 
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Pivot table -

ICD code 

The report of In-patient morbidity by diseases (ICD code) and by month could 

not be generated. 

Data Visualizer 1. Multiple year analysis for indicators is not possible (same as for issue 1 of 

Pivot table) 

2. Due to the calendar issue generating indicators for multiple periods is not 

allowed. 

3. The result is displayed for just 1 period if we put a period in report filter. 

Otherwise, it generates blank results. However, the result for data elements 

(raw data) can be generated for multiple periods as well. 

4. Annualize function does not work well. Target should be divided by 12 when 

annualized is checked. But it is effective from Shrawan-Chaitra (Nepalese 

month) but does not work for Baisakh, Jestha and Asadh. (in the cases where 

indicators have to be divided by 12. 

Report Reporting rate summary and dataset reporting rates of pivot table shows 

different output 

The reporting rate summary only generates the status of one layer down from 

the selected organization. (i.e. selecting province 1 displays the status of 

districts under province 1 only. The generation of reporting rate summary of 

Municipality under the respective provinces is not possible. So, more option 

should be managed)  

3. Additional option to generate a list of organization unit is needed, not only 

count in organization unit report 

4. The change in organization structure (in the federal context) is needed to be 

updated. Modification is needed in standard report design as well. 

5. Raw and analyzed data within the standard report data set is not working 

properly. 

 The report of In-patient morbidity by diseases (ICD code) and by month could 

not be generated 

SMS Activate SMS service to monitor the data entry as well as personnel 

Dashboard When the dashboard is shared with another user with the view-only option then 

it stops deletion of dashboard by other users, but it does not stop deletion of 

dashboard item. 

GIS Need to update maps in the federal delineation 
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Appendix- 6: National Health Policy 2071 

Vision, Mission, Goal, Objectives, and Policies of the National Health Policy 2071  

Vision  

All Nepalese citizens would be able to live productive and quality life; being physically, 

mentally, socially, and emotionally healthy.  

Mission 

Ensure the fundamental right of citizens to remain healthy through strategic collaboration 

among service providers, beneficiaries, and stakeholders and optimum utilization of available 

resources. 

Goal  

To ensure health for all citizens as a fundamental human right by increasing access to quality 

health services through a provision of just and accountable health system. 

Objectives 

1. To make available the free basic health services that existed as a citizen’s fundamental right.  

2. To establish an effective and accountable health system with required medicines, equipment, 

technologies and qualified health professionals for easy access to acquire quality health 

services by each citizen. 

3. To promote people’s participation in extending health services. For this, promote ownership 

of the private and cooperative sector by augmenting and managing their involvement.  

Policies  

1. To make available in an effective manner the quality health services, established as a 

fundamental right, ensuring easy access within the reach of all citizens (universal health 

coverage) and provision of basic health services at free of cost.  

2. To plan, produce, acquire, develop, and utilize necessary human resources to make health 

services affordable and effective.  

3. To develop the ayurvedic medicine system through the systematic management and 

utilization of available herbs in the country as well as safeguarding and systematic development 

of other existing complementary medicine systems.  
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4. To aim at becoming self-sufficient in quality medicine and medical equipment through 

effortless and effective importation and utilization with emphasis on internal production.  

5. To utilize policy formulation, program planning, medical and treatment system, the proven 

behaviors or practices obtained from researchers by enhancing the quality of research to 

international standards.  

6. To promote public health by giving high priority to education, information, and 

communication programs for transforming into practice the access to information and messages 

about health as a right to information.  

7. To reduce the prevalence of malnutrition through promotion and usage of quality healthy 

foods.  

8. To ensure the availability of quality health services through competent and accountable 

mechanisms and systems for coordination, monitoring, and regulation.  

9. To ensure professional and quality service standards by making health-related professional 

councils capable, professional, and accountable.  

10. To mainstreaming health in every policy of state by reinforcing collaboration with health-

related various stakeholders.  

11. To ensure the right of citizens to live in a healthy environment through effective control of 

environmental pollution for the protection and promotion of health.  

12. To maintain good governance in the health sector through necessary policy, structure, and 

management for the delivery of quality health services.  

13. To promote public and private sectors partnership for systematic and quality development 

of the health sector.  

14. To increase the investment in the health sector by the state to ensure quality and accessible 

health services and to provide financial security to citizens for medical cost and as well as 

effectively utilize and manage financial resources obtained from the private and non-

government sector 
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Appendix-7: Nepal’s National ICT Policy, 2015 and Health 

Policy for Health 

7.10.1 A detailed strategic framework will be developed in collaboration with key stakeholders 

to improve access to quality healthcare as close to the community as possible through the 

deployment and exploitation of ICTs and other modern technologies. 

7.10.2 Appropriate measures will be taken to promote investment in ICT-based healthcare 

systems to increase the opportunity for citizens to have access to adequate and appropriate 

modern health services irrespective of time, distance and location; 

7.10.3 A comprehensive national telemedicine program will be developed and implemented to 

efficiently and effectively utilize scarce human resources and to further improve human 

capacity in the healthcare delivery system; 

7.10.4 A collaborative approach involving the public sector, private sector, and civil society 

will be adopted in the deployment and utilization of ICTs in the health sector; 

7.10.5 A legal/regulatory and ethical framework will be developed for effective use of the 

Health Information and security measures to safeguard the privacy of patient information 

inherent in digitized healthcare records will be implemented.  

ICT Strategies for Health  

12.10.1 Develop an appropriate National Health Management Information System; 

12.11.2 Facilitate connectivity and access to communication services in health institutions to 

support healthcare delivery; 

12.11.3 Develop appropriate ICT infrastructure at all levels of the healthcare system to support 

the collection, use, management and dissemination of health care information; 

12.11.4 Promote and encourage ICT training and skills development among healthcare 

professionals;  

12.11.5 Deploy ICTs to support education and awareness initiatives aimed at combating major 

national health threats such as HIV/AIDS, malaria, and other infectious diseases 
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Appendix-8: List of Interviewee, Field Visit, 2018 

 

SN Name Position Location Date Remarks 

1. Respondent no. #1 Government Staff 

from the Ministry 

of Health  

Ramshahpath, 

Kathmandu 

October 25, 2018  

2. Respondent no. #2 Government Staff 

from the Ministry 

of Health 

Teku, Kathmandu October 29, 2018  

3. Respondent no. #3 Government Staff 

from the Ministry 

of Health 

Teku, Kathmandu October 30, 2018  

4. Respondent no. #4 District Health 

Officer  

Ranipauwa, 

Pokhara 

November 6, 2018  

5. Respondent no.#5 District Health 

Officer 

Jomsom, Mustang November 29, 

2018 

 

6.  Respondent no.#6 Health 

Coordinator, local 

body Kaski 

Naudada, Kaski November 9, 2018  

7. Respondent no.#7 Health 

Coordinator, local 

body Kaski 

Ghachowk, Kaski November 11, 

2018 

 

8. Respondent no.#8 Health 

Coordinator, local 

body Kaski 

Madi, Kaski November 14, 

2018 

 

9. Respondent no.#9 Health 

Coordinator, local 

body Kaski 

Rupa, Kaski November 18, 

2018 

 

10. Respondent 

no.#10 

Health 

Coordinator, local 

body Kaski 

Newroad, Pokhara November 26, 

2018 

 

11. Respondent 

no.#11 

Health 

Coordinator, local 

body, Mustang 

Jomsom, Mustang December 5, 2018  

12. Respondent 

no.#12 

Health 

Coordinator, local 

body, Mustang 

Thasang, Mustang December 9, 2018  

13. Respondent 

no.#13 

Health 

Coordinator, local 

body, Mustang 

Jomsom, Mustang December 3, 2018 Telephone 

conversation 
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14. Respondent 

no.#14 

Health 

Coordinator, local 

body, Mustang 

Jomsom, Mustang December 3, 2018 Telephone 

conversation 

15. Respondent 

no.#15 

Health 

Coordinator, local 

body, Mustang 

Jomsom, Mustang December 3, 2018 Telephone 

Conversation 

16. Respondant 

no.#16 

Academic 

Institution, Kaski 

Lamachaur, 

Pokhara 

November 22, 

2018 

 

17. Respondant 

no.#17 

Academic 

Institution, Kaski 

Nayabazar, Pokhara November 19, 

2018 

 

18. Respondant 

no.#18 

Academic 

Institution, 

Kathmandu 

Lamachaur, 

Pokhara 

November 2, 2018  

19. Respondant 

no.#19 

Local Leader, 

Kaski 

Naudada, kaski December 16, 

2018 

 

20. Respondant 

no.#20 

Local Leader, 

Kaski 

Zero Km, Pokhara December 16, 

2018 

 

21. Respondent 

no.#21 

Local Leader, 

Mustang 

Jomsom, Mustang December 1, 2018  

22. Respondent 

no.#22 

Local leader, 

Mustang 

Marpha, Mustang December 7, 2018  

 

 

-The End- 


