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ABSTRACT
Despite the implementation of the eLMIS in Tanzania, the availability of essential medicine in public health facilities still remains challenging. The study was to evaluate the progress of eLMIS towards improving the availability of essential medicines. Specific objectives study are: To assess the coverage and the use of the eLMIS at public health facility specifically at health centre and dispensaries, to assess the knowledge of the staffs dealing with health commodities on the use of eLMIS at their facilities, to assess the knowledge of the councils managers dealing with health commodities on the use of eLMIS information for decision making in improving the availability of health commodities at the facilities. The evaluation of the eLMIS was performed using a formative evaluation process, using a blend of quantitative data collected in 25 visited health care facilities and qualitative data gathered in district health offices. 59 health care workers were interviewed and 5 respondent from; district health office was interviewed. The collected quantitative data were analysed using SPSS and presented into descriptive data analysis tools. The study findings shows that, the eLMIS has improved data visibility from the facilities, data use by councils managers and hence has improved the availability of essential medicine where by the average availability for selected public health facilities is 96%, while training to health care workers managing health commodities is 100%. To sustain the availability of essential medicines, strengthening eLMIS is essential but there is a need for a government of Tanzania to increase the budget for essential medicine, employ pharmaceutical personnel, and improve financial management.
Keywords: Evaluation, Electronic Logistics, Essential Medicines in Health Centre.
TABLE OF CONTENTS
iiCERTIFICATION


iiiCOPYRIGHT


ivDECLARATION


vDEDICATION


viACKNOWLEDGEMENT


viiABSTRACT


viiiTABLE OF CONTENTS


xiiLIST OF TABLES


xiiiLIST OF FIGURES


xivLIST OF ABBREVIATIONS AND ACRONYMS


1CHAPTER ONE


1INTRODUCTION


11.1 
Background of the Problem


41.2 
Statement of the Research Problem


61.3 
Objectives for Evaluation eLMIS


61.3.1 
General Research Objective


61.3.2 
Specific Objective


61.4 
Research Questions


61.4.1 
General Research Questions


61.4.2 
Specific Research Questions


71.5 
Scope of the Study


71.6 
Significance of the Study


9CHAPTER TWO


9LITERATURE REVIEW


92.1 
Overview


92.2 
Conceptual Definitions


102.3 
Empirical Analysis of the Studies


102.3.1 
General Studies


102.3.2 
Studies Conducted in Africa


112.3.3 
Studies Conducted In Tanzania


122.3.4 
Challenges Faced the Recipient of the Services


132.3.5 
Strategies Used to Solve the Existing Unfavourable Situation


132.3.6 
Strategies Used by Beneficiaries to Solve the Problem


142.3.7 
Experience of the Beneficiaries in Accessing the Services


142.4 
Research Gap


152.5 
Conceptual Framework


18CHAPTER THREE


18RESEARCH METHODOLOGY


183.1 
Overview


183.2 
Research Philosophy


193.3 
Research Strategies


203.4 
Sampling Design and Procedures


213.5 
Variables and Measurements Procedures


213.6 
Methods of Data Collection


213.6.1 
Secondary Data


223.6.2 
Primary Data


223.7 
Data Processing and Analysis


223.7.1 
Data Processing


223.7.2 
Data Analysis


233.8 
Ethical Consideration


24CHAPTER FOUR


24STUDY RESULTS


244.1 
Overview


244.2 
Demographic Characteristics of the Respondent


254.2.1 
Respondent Distribution Level


254.2.2 
Respondent Job Tittle at the Facility


264.2.3 
Respondent eLMIS Working Experience


274.2.4 
Respondent Working Station Roles


284.3 
Discussions of the Key Research Questions


284.3.1 
Coverage and the Use of eLMIS


294.3.2 
Functional Hardware


304.3.3 
Access to Internet


304.3.4 
eLMIS Satisfaction


314.4 
Knowledge of the Health Facilities Staffs


314.4.1 
Competence


324.4.2 
Usability and Acceptability


334.4.3 
System Strengthen


344.5 
Knowledge of the Health Council Manager


344.5.1 
Data Visibility in the System


344.5.2 
Data Quality


354.5.3 
Data Use


364.6 
Effect of eLMIS on Availability of Tracer Medicines


364.6.1 
Tracer Medicine availability trend


404.6.2 
Effects of eLMIS by Percentage Range


42CHAPTER FIVE


42CONCLUSIONS AND RECOMMENDATIONS


425.1 
Overview


425.2 
Conclusion


435.3 
Recommendations


435.3.1 
Recommendation to Council Health Management Team


435.3.2 
Recommendation to Medical Stores Department in Logistic                   Management Unit


445.3.3 
Recommendations to MoHCDGEC


455.3.4 
Recommendation to Policy Makers


455.3.5 
Recommendation for further Research


46REFERENCES


50APPENDICES





LIST OF TABLES
26Table 4.1: Respondent Job Tittle at the Facility


27Table 4.2: Respondent Working Station Roles


30Table 4.3: Access to Internet at the Facility


32Table 4.4: Competent Personnel per Facility


33Table 4.5: Usability and Acceptability


33Table 4.6: eLMIS Strengthen


37Table 4.7: The average Percentage Tracer Medicines Availability for the               Year 2017, 2018, and 2019 Compared with Percentage Tracer                    Medicine availability for Data Collection


38Table 4.8: The Average Percentage of Tracer Medicine from January 2017                  to July 2020 Compared With Percentage Availability for Field                       Data 2020


40Figure 4.9: Average Percentage Tracer Medicines availability by Range                            from January 2017 to July 2020




LIST OF FIGURES

16Figure 2.1: Conceptual Framework


25Figure 4.1: Distribution of the Respondent


27Figure 4.2: Respondent eLMIS Working Experience


Figure 4.3: Respondent Working Station Roles
28
Figure 4.4: Effects of Functional Hardware
29
31Figure 4.5: System Satisfaction


Figure 4.6: Percentage Tracer Medicine availability from January 2017 to                      July 2020 compared with Percentage 
39
40Figure 4.7: Average Percentage Tracer Medicines availability by Range                      from January 2017 to July 2020


Error! Bookmark not defined. Figure 4.11: Average Percentage Tracer Medicines Availability by Range                        from January 2020 to July 2020
 





 LIST OF ABBREVIATIONS AND ACRONYMS

ADDO

Accredited Drug Dispensing Outlet

ANOVA
Analysis of Variance

CAG

Control and Audit General

CCHP

Comprehensive Council Health Plan

CHMT

Council Health Management Team

CWH

Central Warehouse

DANIDA
Danish International Development Agency

DC

District Council

DHS

District Health Secretary

DLT

District Laboratory Technologist

DMO

District Medical Officer

DP

District Pharmacist

EDP

Essential Drug Programme

EIR-eLMIS
Electronic Immunization Registry Logistics Management Information System

eLMIS

Electronic Logistic Management Information System

EUV

End User Verification

GoTHoMIS
Government of Tanzania Hospital Management Information System

HMIS

Health Management Information System

HSSP

Health Service Strategic Plan

ILS

Integrated Logistic System

LMIS

Logistics Management Information System

LMU

Logistics Management Unit

MCH

Maternal and Child Health 

MoHCDGEC
Ministry of Health Community Development Gender Elderly and Children

MOHSW
Ministry of Health and Social Welfare

MSD

Medical Stores Department
NVR

National Voluntary Review
OJT

On-the-Job Training

OUT

Open University of Tanzania

PSU

Pharmaceutical Services Unit

R&R

Request and Report

SCM

Supply Chain Management
SDG

Sustainable Development Goals
TFDA

Tanzania Food and Drug Authority

USAID
United States Agency for International Development

WHO

World Health Organization

WMS

Warehouse Management System

CHAPTER ONE

INTRODUCTION

1.1 Background of the Problem
Health care system which provide quality health service it requires the availability of effective, safe, affordable costs and quality medicines which should be in, a sufficient quantity all the time, at all level in health facilities, in appropriate dosage forms. In order to achieve quality service provision in health facilities, different resources such as infrastructure, human resources and financial resources are needed that should be used to the full to achieve the desired objectives. But handling pharmaceutical, laboratory and health-consuming supplies is really a very complicated job that needs a strong institutional framework and an integrated supply chain for all vital healthcare facilities (Yavuz, 2017).
Medicine monitoring and adherence to medications and medical equipment pose significant problems in medical systems globally (Yavuz, 2017).The provision of medicines and health supplies is a primary indicator of the quality of health care for the majority of Tanzanian residents. Yet, shortages and stock-outs of medication and medical equipment remain a persistent problem of delivering health care services. The issue of stockpiling medicines and medical supplies contributed by poor Logistics Management Information System (LMIS) that requires reliable data tracking technology, qualified human resources, proper storage facilities, and utilities. The research carried out in Ethiopia showed that lack of skilled human resources and low employee retention were the major barriers to the progress of logistics information system management (Tiye & Gudeta, 2018).

Tanzania Health Logistics Management Information System (LMIS) has identified some of the difficulties involved in aggregating, updating, validating and analysing information from all levels of the health logistics system used to make key decisions and monitor health care supplies at all levels of the health care facilities(Hare & Snow, 2012). These, has leads to fail to meet the Sustainable Development goals number 3, is good health and wellbeing of all people which requires Universal health coverage with access to safe, effective, best-quality, and affordable health commodities and vaccines. 
To achieve these health care growth targets, Tanzania has placed in place measures to enhance LMIS by developing facilities, hiring new professional workers and increasing marginal financial feasibility (budget). All these, aimed to improve Health Management Information System (HMIS) for collecting, storage, analysis and use of those information (data) for decision making so as to have zero stock out of medicines and health commodities. Even before government adopted electronic health information systems, the Ministry of Health used paper to gather, store and evaluate all logistic information about health products which later became a challenge to gather all information about health products.
Nonetheless, the scope of the supply chain for public health has become more complicated in recent years due to the rise in the list of essential commodities supposed to be ready in health care facilities, which has intensified the difficulty of tracking the availability of all health supplies. This resulted in a fragmented system that had been difficult to manage and hindered the availability of the product due to the reality that all data was recorded on a paper based Integrated Logistic System (ILS). The Integrated Logistics System (ILS) was established in 2004 and introduced by incorporating vertical program essential commodities (Malaria, Family Plan and Medicines for HIV / AIDS)(Welfare, 2013). The final stages of ILS rollout were accomplished in late 2009(Welfare, 2013). One of the problems presented after ILS rollout is to keep competing with manual system and electronic systems to reconcile all MSD-reported paper-based information into electronic format that requires professional technical expertise.
The Logistic Management Unit (LMU) created by the Ministry of Health and Social Welfare is a primary focus for informing MOHSW, MSD and other stakeholders in management operations and strategic direction(Republic, 2013). The LMU centralizes and connects the mangers of different supply chains for the health care program, encourages greater consistency in supply chain management, and ensures improved customer service, even though paper-based system remained with data quality issues (Mwencha et al., 2017).
In 2014, the Government of Tanzania agreed and launched a national web-based electronic logistics management information system (eLMIS) through the Ministry of Health and Social Welfare to support the collection, monitoring and visualization of data gathered from public health facilities for available stocks. Because of the problem with unreliable data in paper-based LMIS, inaccurate data accuracy, wide delays between entry of data and accessibility for use, and lack of usage, and lack of addressed pharmaceutical stock (Gilbert et al., 2020). The implementation of eLMIS has resulted in a steady increase in the efficiency of the supply chain for public health that had made a significant contribution to the significant decrease of mortality caused by HIV / AIDS, non-communicable diseases, malaria, tuberculosis and leprosy, and deaths preventable through vaccines. 
Owing to the ease of access to health services, there is also increased access to contraceptive usage and care of non-communicable and other notifiable conditions. Solving the issue of stock-out cannot be solved by a single feature of approaches, but by setting the framework in which a group of actors will be working on these kinds of challenges(Wales et al., 2014).The launch of eLMIS was one of the attempts to improve the facility's supply of health commodities. However, in order to ensure improved accessibility of essential health products at the last mile and reduced stocks of those health products at all points of the health supply chain, difficulties / challenges still have to be addressed.
1.2 Statement of the Research Problem

An eLMIS, as one of its most important functions, helps logistics to collect the data needed to make informed decisions quickly, which eventually enhances customer service by reducing shortages and inventory imbalances while transporting public health products more effectively to where they are most needed (USAID Deliver Project, 2015). Currently, in most of the African countries has no mechanisms by which consumer information is systematically collected by a well-designed system for demand forecast(Yadav, 2015) this has led to shortage of health commodities without clear explanations. 
In Tanzania, despite the introduction of eLMIS, shortage of health commodities continues to be a challenge at the service delivery point. According to HSSP IV (July 2015 to June 2020) (MoHSW, 2015) the main goals for Health Service Strategic Plan IV is to ensure 100% availability of important medicinal products in all primary health facilities in the country by eliminating frequently stock out and pilferages. Thus, with a strong electronic management information system (eLMIS), valuable logistics data is always at your fingertips. Managers with visibility into all supply chain functions to make the right decisions, leading to better product availability and better health outcomes (JSI, 2019).
After one year implementation of eLMIS country wide, it has observed that, there were an remarkably improvement in availability of health products where an average reduction in stock out observed from 40% to 23% (Mwencha et al., 2017). The aim of the government was to make 100% availability of all essential health commodities but also, the study conducted on august 2019 which uses the same eLMIS for vaccines has shown that, the estimated overall stock-out rates for vaccines  declined from a monthly average of 7.1% to 2.1% (Gilbert et al., 2020). 
Furthermore, the government main supplier (MSD) and its zonal stores has reported product delivery delays and insufficient forecasting as the main problems resulting in stock-outs at facility although there are eLMIS for easy data use(Dias, 2012).The eLMIS designed to assist in data collection, distribution and processing to inform earlier decision making to stock outs (Republic, 2013). According to (“WHO Guideline,” 1980) digital approaches (eLMIS) track and disclose stock levels, and medical product use and distribution is essential. Therefore, the study aimed to assess shortage of health commodities which could be caused by knowledge gap on how they can use eLMIS to access facility available medicines and make decisions to reduce over stock and stock out of health commodities.
1.3 Objectives for Evaluation eLMIS
1.3.1 General Research Objective

To measure the effects of eLMIS in increasing availability of essential health commodities in public health facilities at Rombo District Council. 
1.3.2 Specific Objective

i. To assess the coverage and the use of the eLMIS at the health centre and dispensaries.
ii. To assess the knowledge of the health facilities staffs and council’s managers managing essential health commodities on the use of eLMIS information in improving the availability at health centre and dispensaries.
iii. To assess the availability of essential health commodities (tracer medicine) at health centre and dispensaries.
1.4 Research Questions

1.4.1 General Research Questions

What is the rate of availability of essential health commodities during the implementation of eLMIS at public health facilities in Rombo District council?
1.4.2 Specific Research Questions

i. Does the health centres and dispensaries have access to use electronic Logistic Management Information System?

ii. Does the health facilities staffs and council’s managers managing the essential health commodities have the knowledge to use the eLMIS in improving the availability at health centre and dispensaries? 
iii. To what extent the eLMIS has contributed to availability of health commodities at the health centre and dispensaries?

1.5 Scope of the Study

The study conducted in Tanzania main land at Kilimanjaro region. The region has six district council and one Municipal council but the researcher selected Rombo District Council due to resource constraints (funds), time and the location of the researcher. Also the council have the similar characteristics with other District councils in the region and national. Furthermore, the study was conducted at lower level public health facilities (Health Centre and Dispensaries) due to the reasons that, most of the population are living at rural areas and they are supposed to get health  services at primary health facilities before they get the referral services to council hospital. Thus, the study was not conducted at the Hospital because is the referral centre and the scope of the essential health commodities at hospital differ from those of the lower health facilities. The duration assessed for availability of essential health commodities was three years and seven month (January 2017 to July 2020).
1.6 Significance of the Study

The government of Tanzania have significantly increasing the budget for procuring health commodities annually and implementation of eLMIS for managing health commodities, but still there is a shortage of health commodities at service delivery point. According to National Voluntary Review (NVR) report (Sustainable Developement Goal, 2019) shows that, the government have improve health services through renovation of infrastructure, construction and expansion of health facilities with provision of essential medicine and equipment so as to reduce maternal death and improving new-born health care. But still there are complaints at health facilities are encountered disruption of essential health commodities at service delivery point.
Most of the health indicators were going well before the merge of COVID-19 pandemic. The report (Sustainable & Goals, 2021) revealed that, during the pandemic over 90% of the countries were reporting disruption of essential health services due to COVID -19 effects. Among of the effects are disruption of health commodities supply chain which have cause a shortage of essential health commodities at the health facilities. Furthermore, the pandemic have interfere the dimensions of the Human development index (HDI) which are; the long and healthy life, access to get knowledge and improved living standards (UNDP, 2020). The identification of the knowledge gap of health care workers in using the eLMIS data to make decisions is important, and it have impact on the availability of essential health commodities at the public health facilities.

Therefore, it is significantly to assess the effects produced by the eLMIS in the improving the availability of essential health commodities because have direct effect on improving life of people. Also, it is appropriate to measure the effects generated during the implementation of eLMIS because, the eLMIS data can be interfered with internal and external factors such as insufficient knowledge gap to health workers, and the merge of pandemic of diseases such as COVID-19. The disruption of the system function caused by either of the factors causes’ shortage of essential health commodities at public health facilities and final have effects on the growth of the Human Development Index (HDI). 
CHAPTER TWO

LITERATURE REVIEW

2.1 Overview

This section gives a detailed review of literature on various study related ideas that construct the study context. It also gives the study related theoretical and empirical analysis of various literatures which were conducted previously. This chapter will look specifically at the definition of concepts developed, theoretical review, empirical review, research gap and conceptual framework.

2.2 Conceptual Definitions

Indent System: A type of pull distribution model in which health care facilities make direct stock requests instead of receiving pre-allocated quantities from a storage headquarters (Farquharson et al., 2013).

Integrated logistic system (ILS): Is the concept of managing different health products which was managed by different health programs using a single set of requirements at the health care facility. The facility orders its health products under quarterly bases according to their needs and within their budget.

Electronic logistic management Information system (eLMIS): Is an online database (web-based) recording and reporting platform used to aggregate, review, validate, and process information (from all levels of the logistics system) which can be used to make logistics decisions that affect the supply chain to health system.
A logistics management information system (LMIS):Is a paper-based or electronic record and reporting system used to collect, interpret, verify and view data (from all levels of the logistics system) that can be used to make logistics decisions and to control the supply chain(Hare & Snow, 2012).

Essential medicines or health commodities or health products: Are those that address the population's priority needs of the patients that are chosen with due regard to public health significance, efficiency and safety evidence and relative cost-effectiveness(WHO, 2002).

Tracer medicines: These are essential health commodities that are chosen by the Tanzanian Ministry of Health to be available at all times in all government health facilities (MoHSW, 2015).

2.3 Empirical Analysis of the Studies

2.3.1 General Studies

The USAID DELIVER PROJECT in Pakistan has been helping the Government of Pakistan (GOP) strengthen their health supply chain system since 2009. To that end, the project introduced a web-based eLMIS and a warehouse management system (WMS) in the Central Warehouse of Karachi (CWH) in 2010. The CWH provided and distributed contraceptive services throughout the national health supply chain. On June 2013, the Pakistan Government roll out the eLMIS system the whole country(USAID Deliver Project, 2015). No studies has been conducted in Pakistan to assess the impact produced (availability of health commodity at the facilities) after implementation of eLMIS.

2.3.2 Studies Conducted in Africa

The Evaluation study conducted in Zambia 2018 by (Logistics, 2018), on Evaluation of the Electronic Logistics Management Information System (eLMIS) using a formative assessment approach using a combination of quantitative data collected in 97 healthcare facilities visited and qualitative data collected in selected healthcare facilities, district health offices and Central medical store. Among the indicator assessed was the extent of eLMIS has led to increase the availability of health commodities. The study results on the improved performance where stock status were assessed (before and after implementation of eLMIS) on march 2013 to February 2014 and the period of march 2016 to February 2017 shows that there were remarkably improvement on stock availability for Laboratory health commodities from 30% to 78%, ARV medicines from 69% to 89%, HIV Test Kits dropped from 88% to 84% and essential Medicines from 70% to 78%(Logistics, 2018). 
Furthermore, on assessment of the knowledge of staffs dealing with health commodities, the qualitative results shows that, many pharmacists at the facility replied that they are able to know which medications are stored out and can make a decision, such as borrowing from another facility or doing an emergency order. Also, they are able to inform the district of potential redistribution to other facilities for overstocks, thereby preventing wastage and expiry.

2.3.3 Studies Conducted In Tanzania

After one year implementation of eLMIS there is a study conducted by (Mwencha et al., 2017) and results shows that the investments in a national logistics management unit and electronic logistics management information system resulted in better data use by the staffs and improvements in some, but not all, management practices. The key improvements included reduced stock-out rates, stock-out duration, and expiry rates. The study design was a non-experimental pre-post study design to compare the previous system (ILS paper based) with the upgraded management system (electronic system- eLMIS).The essential medicine distribution and dispensing survey collected data for the round 1 study in August and October 2013 from a nationally representative sample of 220 health facilities at the baseline, and in April 2015.
The repurposed End-Use Verification (EUV) surveys were conducted to develop this survey, which monitor the availability of stocks and the quarterly dispensation of ILS commodities across a nationally representative sample of health care facilities. The results show a remarkable rise for all four major commodity classes from baseline to round 1: HIV (from 64% to 79%); ILS malaria (from 73% to 83%); ILS important medicinal products (from 60% to 77%); and ILS family planning and MCH (from 49% to 83%).
Similar study conducted by (Gilbert et al., 2020) on the impact of an integrated electronic immunization registry and logistics management information system (EIR-eLMIS) on vaccine availability across all 924 health facilities in Arusha, Tanga and Kilimanjaro Regions. By antigen, six months of pre- and post-introduction stock out levels were measured through a two-way variance analysis (ANOVA). Post-introduction models of ANOVA reported that total stock-out rates dropped from an average of 7.1% to 2.1% per month. 

2.3.4 Challenges Faced the Recipient of the Services

Electronic logistic management information system (eLMIS) is an important tool for reporting and requesting while keeping all essential data such as stock status, amount health commodities consumed for previous three month and amount needed for the next coming six month. Due to challenges of the system coverage and staffs knowledge the community still complaining the shortage of health commodities at public health facilities. According to the study done by (Sector et al., 2014) the tracer list of essential medicines contains 24 medicines, all of which we expected to be all available but the study shows was 83%. This has shown still there is a challenge of health commodities availability in public health facilities and thus the government decided to introduce the eLMIS.

2.3.5 Strategies Used to Solve the Existing Unfavourable Situation

Due to shortage of essential health commodities by 17%, the government of Tanzania through the Ministry of Health and Social welfare decided and launched a national web-based electronic logistics management information system (eLMIS) to support the aggregating, reporting, and visualizing of data collected for available stocks of health commodities from the health facilities. The electronic platform aimed visual stock visibility from various levels that, could assist rapid decision making and hence improve availability of health commodities (Mwencha et al., 2017). 

2.3.6 Strategies Used by Beneficiaries to Solve the Problem

Shortage of essential health commodities challenge the government and health stakeholders such TMDA (formerly known TFDA) and private health facilities. The establishment of ADDO model is based on the assumption that, in order to tackle the issue of access to quality drugs and prescription services in a  resource limited environment efficiently and sustainably, all aspects of the physical premises drug store enterprise, pharmacy inventory control, capability of suppliers and patient experiences, and appropriateness of prescribed care (Rutta et al., 2015).The study conducted by (Chalker et al., 2015) also supported that, nearly half of antimicrobials taken (48 %) were purchased at an ADDO, while only 29 % were obtained from a public health facility. The establishment, of ADDO was taken as a strategy to increases the accessibility of essential health commodities to public.

2.3.7 Experience of the Beneficiaries in Accessing the Services

According to the study done by (Wales et al., 2014) has shown that, Shortages of essential drugs are a big concern in public health facilities which persisted in Tanzania, despite increasing attention to these issues and several campaigns and attempts at reform. Stock-outs of medicine in Tanzania arise not just from resource constraints and technical challenges, but also from a set of political logics that encourage and reinforce short-term decision taking, poor monitoring and a lack of substantive accountability. Stock-outs are a major concern for the public, providers of health services and policy-makers. There are staffs at various levels of the organization who are interested in solving the problem but face structural and systemic obstacles to solving it. Resolving the stock-out problem will not be achieved through a single set of solutions, but rather by creating the conditions under which a coalition of actors can work together on these issues.

2.4 Research Gap

Little research has been conducted on the evaluation of electronic Logistic Management Information system as an improvement for availability essential health commodities in the regions. Therefore, this study comes to evaluate the implemented of electronic system for managing the health supply chain on the coverage and the use, the knowledge of the staffs at facility and council managers about eLMIS which could have improved the availability of health commodities at Kilimanjaro Region and national at large. 

2.5 Conceptual Framework

According to (Smyth, 2004)the conceptual framework has potential utility as a method for guiding research and hence helps make the results meaningful. The implementation of eLMIS aimed to fasten reporting and accurate data of health commodities and hence, help the council health managers and higher level manager to access the information (data) and making better decision. 
The figure 2.5 (conceptual framework) below shows that, the data visibility at managerial level is facilitated by the presence of hardware’s (computers/tablets), and knowledgeable health staffs capable in the use of eLMIS. The system helps the health managers to make decisions to health facilities based of the visible stocks in the eLMIS. Hence, redistribution could be done from health facilities with extra stock of essential health commodities to lower stock level facilities. For these case, the clients will get all essential health commodities/medicines at the health facilities and hence good health outcomes to clients/patients.
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Figure 2.1: Conceptual Framework

Source: (Diallo, 2014)
Furthermore, eLMIS has an impacts in a variety of supply chain management activities such as enhancing data collection and processing, increasing the reliability and accuracy of real-time data for demand forecast. Such improvements lead to greater efficiency in the supply chain, which in turn leads to better availability of essential health commodities, then increased health care, and ultimately improved health outcomes of the people (Diallo, 2014).
The study focus to the extent the eLMIS has improved the availability of essential health commodities at facility level. The concept obtained to (Diallo, 2014) shows, the improvement is much depending on the system accessibility and the knowledge of the facility staffs and the council’s managers managing the health commodities. Therefore, the system accessibility, knowledge of the council health managers and facility health staffs are the essential components for the assessment on how the eLMIS has improved the availability of essential health commodities. 
CHAPTER THREE

RESEARCH METHODOLOGY

3.1 Overview

This chapter presents the research methodology used to analyse the performance of the Rombo District Council's electronic logistic management information system in improving the availability of essential health commodities (Tracer medicine) at health facilities. Section 3.2 focuses on research strategies where survey population and area of survey are discussed. Section 3.3 explains the design of the sampling and procedures of this study, section 3.4 provides the variables and measurement procedures, while section 3.5 outlines methods for data collection, and section 3.6 covers data processing and analysis. In section 3.7 the expected results of the study while section 3.8 describes the work plan and the risk assessment of this study.

3.2 Research Philosophy


The philosophical theory used is Empiricism where the eLMIS functions in improving the availability of essential health commodities obtained from the field practice experiences. According to (Hossain, 2014) states that, the empiricism philosophy simply focus on the evidence-based experience as it relates to sensory knowledge. Thus, this philosophy used to provide evidence on how the system contributed to the improvement of availability of essential health commodities at primary health service delivery. The study aimed to provide views on how the system function and its dependent factors such as presence of the hardwares (computer/tablets), accessibility of internet and knowledgeable personnel to use the system in decision making in improving essential health commodities availability.
The presence of knowledgeable health care workers and council manager who are capable to use the system is crucial for the system function. Thus, the knowledge information of the health provider and council manager was collected during the health facility visit while the previous data in assessing the system implementation for availability of essential health commodities, was compared with the collected data during the day of visit to get the effect produced by the eLMIS. 
3.3 Research Strategies

The study used formative evaluation method to evaluate electronic Logistic management Information system (eLMIS). Formative or process evaluation focus on eLMIS program design and implementation efficiency to measure the extent the program has improved availability of health commodities. The evaluation aim to provides a means of using test performance of eLMIS to direct and lesson for  future improvement (Airasian, 1968). The program (eLMIS) is a new and thus the methodology to evaluate an existing program is crucial in our health setting (Weston, 2003). 
The evaluation shows whether the proposed program (eLMIS) elements are likely to be needed, understood, and accepted by the target population and at what extent to which an evaluation is possible, given the goals and objectives of the evaluation of the program (Goergens& Kusek, 2010). It is formative evaluation because the study specifically intends to provide input on results to enhance and promote the introduction of electronic logistics Information Management system (eLMIS) activities and the areas where an improvement is needed.

This study is a quasi-experimental design where the electronic Logistic Management Information System (eLMIS) is an 'intervention' in which the procedures (information) containing the system elements being assessed is checked for how well it meets its goals, as calculated by a pre-specified collection of metrics and post-implementation(White & Sabarwal, 2014). Quasi-experimental methods predict the value of a dependent variable (percentage availability of health commodities) and measure the size of the effect on a dependent variable while accounting for covariates within a stated time interval(Drummond & Murphey-Reyes, 2017). 
3.4 Sampling Design and Procedures

The study focused much on the effects produced after implementation of the eLMIS at Rombo District council. The selection of the sample size of the study depends on multiples factors. According to (Baride et al., 2003) the selection of the sampling method is informed by the research goals/objectives, the availability of financial resources, time constraints and the nature of the problem to be addressed. The health facilities involves during implementation were 26 at the district Council and this study assess the outcomes of the programme. Therefore, the sample size selected are due to stated reasons. The survey samples size was calculated by using the formula with the confidence interval of 95%.

The sample size (n) is calculated according to the formula: 

n = [z2 * p * (1 - p) / e2] / [1 + (z2 * p * (1 - p) / (e2 * N))]

Where: z = 1.96 for a confidence level 

(α) of 95%,  and p = proportion (expressed as a decimal), 

N = population size, and e = margin of error.

Therefore,  z = 1.96, p = 0.5, N = 26, e = 0.05

n = [1.962 * 0.5 * (1 - 0.5) / 0.052] / [1 + (1.962 * 0.5 * (1 - 0.5) / (0.052 * 26))]

n = 384.16 / 15.37 = 25

n = 25

The sample size (with finite population correction) is equal to 25 health facilities.

3.5 Variables and Measurements Procedures

The main focus of this study involves gathering information concerning with electronic Logistic Management Information system which helped to evaluate the coverage and the use program, assessing the knowledge of health staffs on the use of eLMIS and further assessing the district Managers dealing with health commodities on important information for decision making in improving the availability of essential health commodities in public health facilities. The collected data are from the DHS2 data base and field data. Therefore the dependent variable are percentage availability of essential health commodities (Tracer medicine for forty three consecutive month)  and the independent variables are  stock status on visit day, the presence of hardware’s at the health facilities, the use of eLMIS reporting and request of health commodities.
3.6 Methods of Data Collection

A mixed methodology approach was implemented with quantitative and qualitative main informant interview questionnaires administered at council managers and health facility levels. 
3.6.1 Secondary Data

These are the data extracted from DHIS2 data base. The data are the facility percentage availability of essential medicines from January 2017 to July 2020. Based on the study goals, data extracted from DHIS2 for comparison, focused on the availability of essential medicines (Tracer medicine) for 25 health facilities. The gathered data were essential and has helped to evaluate the program and hence increased the study validity and reliability (Megel& Heermann, 1994). 

3.6.2 Primary Data

The systematic interviews were conducted to select 25 health facilities and five council managers. At district head quarter, qualitative questionnaire were used to interviews the key supervisors, since the system is not designed to store any health commodities at this level. While quantitative data collected from health facilities through interviews focused health staffs (facility in-charges, medicine prescribers, medicines dispensers and store in-charges) who are solely involves eLMIS activities.

3.7 Data Processing and Analysis

3.7.1 Data Processing

 A sequence of actions or steps performed on data to validate, organize, transform, incorporate and extract data for subsequent use in a suitable output form, while data analysis includes data-related behaviour and processes that help explain evidence, identify patterns, establish theories, and test hypothesis. According to (Sharma, 2018) data processing and further analysis could be break up into stages such as data management, explanatory data analysis and statistical analysis

3.7.2 Data Analysis

The triangulation method was used to analyse the secondary and primary data then interpreted into words, figures and tables. The collected quantitative data from the questionnaire were coded and imported into the statistical Package for Social Science (SPSS) software package. Thereafter, data were exported into excel sheets and presented into descriptive data analysis (percentages, tables and figures). The qualitative information obtained from the council managers were analysed based on the research objectives to get the general picture about the system performance.

3.8 Ethical Consideration

This study was approved and issued a letter of research clearance from the office of the Directorate of postgraduate studies (The Open University of Tanzania) on behalf of the Government of Tanzania and Tanzania Commission for Science and Technology.   The permission to conduct the study was issued to council Executive Director (DED) and further informed consent to visit the facilities for data collection.

CHAPTER FOUR

STUDY RESULTS
4.1 Overview

This chapter provide details of those findings of the research study conducted at Rombo District Council concern about “An evaluation of the electronic Logistic Management Information System (eLMIS) as an improvement for availability of essential medicines in Health Centres and Dispensaries. The results are presented in Tables, pie charts, where frequencies of the respondent and percentages are used. A well-structured questionnaires where used to get information from five respondent at Health District management who are District medical Officer, District Health Secretary, District Pharmacist, DHIS Focal person and District Laboratory Technologist. 
Also at selected health facility level at least one health care worker interviewed using questionnaire to get qualitative and quantitative information. The response obtained are from four Health Centres and twenty one Dispensaries where by, 2 Medical Doctors, 2 Assistant Medical Officers, 22 Clinical Officers, 18 Nurses, 10 Medical attendants, 4 Laboratory Technologist and 1 pharmaceutical technician involved in this study. Data were analysed using SPSS software then into Excel sheet to get the meaning. Secondary Data were extracted from the DHIS2 system for comparison with the collected data to the effect produced after first training of the eLMIS.

4.2 Demographic Characteristics of the Respondent

This study involves collection of information from respondent with respect to job title, position at the facility, working experience and roles and responsibilities in eLMIS. These correspondent information’s was important and applicable in this study.
4.2.1 Respondent Distribution Level

The figure below shows the respondent location where the study basically assess the staffs from three levels (Council managers, Health centres and dispensaries)
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Figure 4.1: Distribution of the Respondent
Source: Field Data, 2020
Figure 4.1 shows the distribution of the 64 respondents from 4 Health Canters, where 27% health care workers were interviewed and 21 Dispensaries, 66% health care workers were interviewed. While respondent from the council managers where 8%.
4.2.2 Respondent Job Tittle at the Facility

The table 4.1 shows the job title of the staffs based on the field of practices.
Table 4.1: Respondent Job Tittle at the Facility

	Respondent from the Health Facilities
	Frequency of the respondent
	Percentage of the respondent

	Medical Doctors and Assistant Medical Officers
	4
	7%

	Clinical Officers and Assistant Clinical Officers
	22
	37%

	Nurses
	18
	30%

	Medical Attendants
	10
	17%

	Laboratory technician
	5
	9%

	Total
	59
	100%


Source: Field Data, 2020
The table 4.1 shows that, from the facilities a total of 59 personnel were interviewed, where 7% are Medical Doctors and Assistant Medical Officers and 9% laboratory technician all of them are from the Health Centres. This is due to facts that, at health centres there are many commodities are managed compared to dispensaries. At the all facilities there were no pharmaceutical personnel. Thus, health commodities are managed and dispensed by other health care professionals.
4.2.3 Respondent eLMIS Working Experience

This Figure 4.2 it explain the working experience of the staffs assessed. The Figure 4.2 shows that, all respondent were received formal training of eLMIS where by 24% have more than one year working experience in eLMIS, 36% have three to four years working experiences and 40% have more than four years working experience on eLMIS.

Figure 4.2: Respondent eLMIS Working Experience
Source: Field data 2020
4.2.4 Respondent Working Station Roles

The table below shows the roles and the responsibilities of the assed staff in eLMIS where there were councils managers, medicine dispensers, prescribers, and staffs who had more than one role in eLMIS as shown.
Table 4.3: Respondent Working Station Roles

	Respondent position
	Respondents
	% of respondent

	Council Managers (supervisors)
	5
	8%

	Medicine Dispensers (Facility) 
	12
	19%

	Prescribers (Facility)
	11
	17%

	Both Facility In charge and prescribers (Facility)
	22
	34%

	Both Store In charge and Medicine Dispenser
	14
	22%

	Total respondent
	64
	100%


Source: Field Data, 2020
From Table 4.3, the distribution of the respondent were, councils managers 8% (5), Medicine dispensers 19% (12),  medicine prescribers 17% (11), both facility in charges and prescribers 34% (22), Both stores in charges and medicines dispensers 22% (14). Therefore, the distribution was not equal but at least each role in eLMIS was represented. Figure 4.3 shows the distribution of the roles and responsibilities in eLMIS database. The staffs where having the roles for managing stocks and data entry, review and authorizing, data entry and verifying as shown
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 Figure 4.3: Respondent Working Station Roles
Source: Field Data, 2020
The figure 4.2.3 above shows that, 36% of the respondent perform data entry into the system, 22% managing stock and data entry, 8% are the council supervisors who have the role to review and authorizing data and 34% have the role of data entry and verifying the order at the facility.
4.3 Discussions of the Key Research Questions
4.3.1 Coverage and the Use of eLMIS

The evaluation used to measure three indicators, which are the number of health facilities with functional hardware’s (computer/tablet), access to internet and eLMIS satisfaction.

4.3.2 Functional Hardware

All 25 assessed health facilities were having functional tablets (smart phones) for data entry. Furthermore all four health centres were having desktop computer which can be used for eLMIS data entry. All hardwares are the property of the facility. Therefore, 100% of the facility have the accessibility to computer or tablet which is directly located at the facility although some of the staffs own their personal computers, tablets and smartphones which also could be used to perform eLMIS duties. 
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Figure 4.4: Effects of Functional Hardware
Source: Field data 2020
From figure 4.4 revealed that, 97% of the respondent agreed that, there is a directly impact for not having either computer or tablets which mean, for not having computer or tablet will cause delay in filling electronic Report and Request form for essential health commodities and hence will cause delay in delivering of health commodities at the facilities. 3% of the respondent said that, there is no any impact for not having computer or tablet at the facility. But they declare that, they have their personal computer which could save the purpose.

4.3.3 Access to Internet

This table 4.4 explain  methods of internet accessibility at the facility.
Table 4.4: Access to Internet at the Facility

	Accessibility
	Respondent
	% of the respondent

	Nearby facility (Home, neighbour facility)
	09
	15%

	Through person phone
	50
	85%

	To council head quarter
	0
	0%

	Total respondent
	59
	100%


Source: Field Data, 2020
Table 4.4 shows that, with tablets or personal smartphone all correspondent declare that, they have ability to access internet at any time when they are at the facility. Also, respondent agreed that, they have planned and budget for internet bundles which is used for various facility work such as eLMIS data entry, Maternal and child data entry, GoTHoMIS database updates and DHIS2 data entries. Facilities have seeing improvement in ordering health commodities during ordering month. But sometimes, they can delay in buying internet bundles due to some procedures for processing funds.
4.3.4 eLMIS Satisfaction

From the figure 4.5 concerning the system, the staffs replied that, 52% are very confident and satisfied, 33% are satisfied, 15% are somehow satisfied and no staff who is not satisfied with the system.
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Figure 4.5: System Satisfaction
Source: Field Data, 2020
This is the response from the one of the council manager (supervisor)
“I am satisfied with eLMIS but, sometimes the system misbehave and stuck to open. You can try to open the website and fail to log in for sometimes” – District Pharmacist
4.4 Knowledge of the Health Facilities Staffs

4.4.1 Competence

Based on the research objective, the collected information was used to assess how many facility managers, staffs managing health commodities and any other heath staff trained to perform eLMIS duties. 100% respondent they have received formal training provided by expert personnel from National Trainer of the system.
Table 4.5: Competent Personnel per Facility
	Response
	Frequency per facility
	Percentage of facilities

	1 trained personnel
	0
	0%

	2 trained personnel
	13
	52%

	3 trained personnel
	08
	32%

	4 trained personnel
	03
	12%

	More than 5 trained personnel
	01
	04%

	Total
	59
	100%


Source: Field Data, 2020
Refer table 4.5 shows that, all 25 health facilities have more than one trained health personnel where by 52% of the health facilities have two (2) trained personnel, 32% of the facilities have three (3) trained personnel, 12% of the facilities have four (4) trained personnel, 4% of the facilities have more than five (5) trained personnel and no facility with no or with one trained personnel. Therefore, the knowledge has well transmitted to health workers although there is a need to train all staffs so that, every health worker can perform eLMIS duties.
4.4.2 Usability and Acceptability

The table shows how confidently the staffs performing their duties and responsibilities in eLMIS database where the confidence described in four categories i.e. very confident, confident, somehow confident and not confident at all. Table 4.6 shows how the respondent are confident when using the system (eLMIS) on fulfilling the duties. They responded that, 44% are very confident with the system, 39% are confident, 17% are somehow confident and no respondent 0% declare that, not confident at all in using eLMIS.

Table 4.6: Usability and Acceptability

	Response
	Frequency of response
	Percentage of response

	Very confident
	26
	44%

	Confident
	23
	39%

	Somehow confident
	10
	17%

	Not confident at all
	0
	0%

	Total
	59
	100%


Source: Field Data, 2020
4.4.3 System Strengthen
Table 4.7 shows, the respondent mentioned some of the challenges in some section of eLMIS which need to be strengthening to improve the understanding and system performance. 

Table 4.7: eLMIS Strengthen

	Section response
	Frequency of response
	Percentage of response

	Completing R&R
	18
	27%

	Amount received per quarter
	10
	17%

	Number of days stock outs
	13
	22%

	Stock counts
	4
	07%

	Feedback Mechanisms
	16
	27%

	Total
	59
	100%


Source: Field Data, 2020
The table 4.7 explain that, 31% of the respondent mentioned that completing electronic R&R has to be strengthened that mean they need refresher training, 17% of the respondent said that, amount of health commodities received per quarter has to be filled in the system when received, 22% of the respondent said number of days stock out item is challenging especially for low usage items, 7% respondent said is hectic to count stock during filling R&R and 27% respondent said that, the system does not provide feedback on order fulfilment. 
The response from the council eLMIS manager (supervisor) responded that:-

“eLMIS lack some of the important information such as facility account statement. This helps for the facility not to order more than the available balance or budget of the facility has. Therefore, if the system could have a feature for accessing the stock status at MSD. The system it could be a data base rather than web-based data, Thus, The facility to have direct feedback when the R&R is being rejected from both sides DMO centre and LMU- MSD” - District Pharmacist.
4.5 Knowledge of the Health Council Manager

4.5.1 Data Visibility in the System

The District Medical Officer and District Pharmacist responded that:
“The Council managers who have access to essential health commodities (District Pharmacist, District Laboratory Technologists, DHIS2 Focal Person, and District Malaria Focal person) have been trained on how to use eLMIS. The purpose is to improve data visibility for essential health commodities and finally they advise the Council Health Management Team (CHMT) on the action which supposed to be taken.-District Medical Officer.

“eLMIS is easy to access, it manage time because facility data for essential health commodities are seen and hence it helps to make decision. I always reviewing the average consumption of the commodities, amount ordered, prices of the items, total value of the order and finally if the order is correct, then, I approve the order to the higher level (MSD), and for incorrect order I send back to the facility and call back to make corrections.”​​​- District Pharmacist.
The district Pharmacist explained how they access the system where all facilities with stock outs items are seen on the eLMIS dashboard during the ordering cycle and also all health facilities with excess stock for items are also seen, therefore it is easy to advice management to perform redistribution or to inform the facilities to place an emergency order and hence improve availability of health commodities.
4.5.2 Data Quality
The District health Secretary and District Pharmacist gave their views about data quality: 
“There is a problem in data quality for sometimes. The health facility can oversee the quantity to be ordered, and thus, if not seen by the district managers the order can be authorized and forwarded to MSD. Therefore it can happen that, the health facility could receive small quantity compared to the needs or can receive large amount which could expire at the facility.”-District Pharmacist.
Furthermore the District Health Secretary explained how incorrect data can lead into financial quarry.
“Poor data quality causes improper financial use. Some health commodities are delivered in excess compared to the actual needs and some are delivered in low quantity. These cause financial loss and hence could cause shortage of health commodities at the health facility. These has happened last year Control and Audit General (CAG) to query the management over financial control to the health facilities” - District Health Secretary.

4.5.3 Data Use

The District medical officer, district pharmacist and district laboratory technologist responded the issue about the data use for decision making.

“eLMIS is a good system. It has helped me to check the performance of the facilities. Example, all health facilities have to test clients for HIV and sometimes malaria. It is known that, every single client is one test Kit and this data are the consumption data which have to be entered to eLMIS during ordering cycle” - District Laboratory Technologist.
Therefore, the laboratory technologists try to shows the picture that, how many clients have been tested for HIV and malaria per quarter and finally I can make decision depending on consumption data and available stocks from different health facilities. The health facilities with excess stock we perform redistribution of those test kits to other health facilities to avoid expiries and stock out to other facilities. Then added from the head of the Department that: 
“Logistic data (amount received, amount consumed, and losses due to expiries) are essential which normally I use to describe the situation of availability of health commodities in the council. eLMIS has improved the access to data and hence improved availability of health commodities in the council”- District Medical Officer.

The district pharmacist added that:
 “Currently eLMIS is essential system which is used to get data for demand forecast of health commodities from the facilities to the national level. The annual consumption data are extracted from eLMIS and then are compiled at the district to get council needs and finally national health commodities needs for the next years.” – District Pharmacist.
4.6 Effect of eLMIS on Availability of Tracer Medicines
4.6.1 Tracer Medicine availability trend
From the table 4.5.4below shows that, three consecutive years from 2017, 2018 and 2019 data were extracted from DHIS2 for comparison with field data collected on august 2020. The average percentage availability of trace medicine for selected 25 public health facilities is 92%, 97% and 95%for year 2017, 2018 and 2019 respectively. For the year 2017, minimum percentage availability of tracer medicines by facility is 80% while the maximum availability is 100%. For the year 2018, the minimum percentage availability of tracer medicines by facility is 87% while the maximum availability was 100% with total average improvement from 92% to 97%. 

Also, the year 2019, the minimum percentage availability of tracer medicines by facility is 80% while the maximum availability is 100% which shows a decrease in availability and hence the average facilities availability dropped by 2%, year 2018 availability was 97% dropped to 95% year 2019. When compared with the field data, the minimum percentage availability of tracer medicine is 83% while the maximum % for facilities is 100%. Furthermore, for the year 2020 from January to July, the table 4.5.5shows, extracted data for availability of tracer medicines from DHIS2 compared with field data, where by the minimum percentage availability for the facilities is 75% while the maximum is 100% (DHIS2 data) with the average percentage availability from January to July 2020 is 94%. 
Table 4.8: The average Percentage Tracer Medicines Availability for the Year 2017, 2018, and 2019 Compared with Percentage Tracer Medicine availability for Data Collection
	S/N
	Facility Name
	Tracer Medicine  availability 2017
	Tracer Medicine  availability 2018
	
	Tracer Medicine availability 2019
	% Tracer Medicine collected Data

	1
	Ibukoni Dispensary
	80%
	93%
	
	80%
	90%

	2
	Ikuini Dispensary
	96%
	100%
	
	92%
	100%

	3
	Kahe Dispensary
	94%
	98%
	
	94%
	100%

	4
	Karume  Health Center
	91%
	100%
	
	94%
	97%

	5
	Keni Health Center
	100%
	99%
	
	96%
	100%

	6
	Kikelelwa Dispensary
	90%
	97%
	
	95%
	100%

	7
	Kingachi Dispensary
	69%
	93%
	
	98%
	87%

	8
	Kirokomu Dispensary
	96%
	98%
	
	97%
	97%

	9
	Kirongo Chini Dispensary
	95%
	98%
	
	95%
	87%

	10
	Kirwa Mashati Health Center
	97%
	98%
	
	92%
	90%

	11
	Kiungu Dispensary
	93%
	99%
	
	99%
	93%

	12
	Mahida Dispensary
	100%
	92%
	
	98%
	100%

	13
	Mahorosha Dispensary
	100%
	100%
	
	99%
	100%

	14
	Mashati Govt Dispensary
	89%
	97%
	
	94%
	100%

	15
	Mengeni Kitasha Dispensary
	99%
	99%
	
	98%
	97%

	16
	Mengwe Chini Dispensary
	85%
	99%
	
	100%
	93%

	17
	Mengwe Juu Dispensary
	95%
	99%
	
	97%
	100%

	18
	Mokala Dispensary
	93%
	100%
	
	90%
	83%

	19
	Nanjara Dispensary
	92%
	95%
	
	95%
	97%

	20
	Olele Dispensary
	88%
	90%
	
	94%
	100%

	21
	Rongai Dispensary
	100%
	100%
	
	96%
	100%

	22
	Shimbi Dispensary
	91%
	100%
	
	98%
	100%

	23
	Tarakea Health Center
	91%
	87%
	
	93%
	93%

	24
	Ubetu Dispensary
	91%
	89%
	
	93%
	97%

	25
	Ushiri Dispensary
	85%
	100%
	
	96%
	97%

	 
	Av. % Availability
	92%
	97%
	
	95%
	96%


Key:


DHIS2 Data
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Source: Field Data, 2020

Table 4.8, shows DHIS2 data where some facilities were having average availability of essential medicines of less than 90%, where facility with lowest average is 75% and health facilities with highest average is 100%, with overall average availability of 94% of essential medicines. However, field data shows the minimum availability is 83% while the maximum is 100% with overall average of 96%. Thus, shows a good progress in availability of tracer medicines.
Although there is a progress but the respondent argue that, there are other factors than eLMIS which could have hinder the availability of health commodities (tracer medicines) to be 100%, a s the government described that, these are essential health commodities which supposed to be available at the facility by 100% all the time. The reasons for the respondent are, 53% of the respondent said that, there were insufficient funds for procuring some of the health commodities, 24% said that, lack of knowledge for managing health commodities, while 10% said poor storing infrastructures and hence they cannot manage large stock, 7% said caused by theft and pilferages while 29% of the respondent have other reasons such as exceptions groups consume without replacement, failure in revenue collections at the facilities.
Table 4.9: The Average Percentage of Tracer Medicine from January 2017 to July 2020 Compared With Percentage Availability for Field Data 2020

	S/N
	Facility Name
	% Av. Availability from Jan 2017 to July 2020
	% Tracer Medicine availability Data collected

	1
	Ibukoni Dispensary
	75%
	90%

	2
	Holili  Health Center
	100%
	100%

	3
	Kahe Dispensary
	75%
	100%

	4
	Karume  Health Center
	97%
	97%

	5
	Keni Health Center
	98%
	100%

	6
	Kikelelwa Dispensary
	95%
	100%

	7
	Kingachi Dispensary
	92%
	87%

	8
	Kirokomu Dispensary
	100%
	97%

	9
	KirongoChini Dispensary
	95%
	87%

	10
	KirwaMashati Health Center
	90%
	90%

	11
	Kiungu Dispensary
	90%
	93%

	12
	Mahida Dispensary
	100%
	100%

	13
	Mahorosha Dispensary
	92%
	100%

	14
	MashatiGovt Dispensary
	97%
	100%

	15
	MengeniKitasha Dispensary
	97%
	97%

	16
	MengweChini Dispensary
	100%
	93%

	17
	MengweJuu Dispensary
	89%
	100%

	18
	Mokala Dispensary
	95%
	83%

	19
	Nanjara Dispensary
	92%
	97%

	20
	Olele Dispensary
	98%
	100%

	21
	Rongai Dispensary
	92%
	100%

	22
	Shimbi Dispensary
	100%
	100%

	23
	Tarakea Health Center
	97%
	93%

	24
	Ubetu Dispensary
	89%
	97%

	25
	Ushiri Dispensary
	94%
	97%

	Average Tracer Medicine Availability
	94%
	96%


Source: Field Data, 2020

The trend for health facilities percentage availability of tracer medicine for three consecutive years (2017, 2018 and 2019) and field data has presented by figure 4.9. 

The graph shows that, for the three consecutive years the average availability of essential medicines where not stable. There were a fluctuation and thus no health facility having stable availability of tracer medicine by 100%.
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Figure 4.6: Percentage Tracer Medicine availability from January 2017 to July 2020 compared with Percentage 
Source: Field Data 2020

4.6.2 Effects of eLMIS by Percentage Range

Figure 4.7 shows the group categorization of the facilities. The variability of 10% from one group to another. That is 71% - 80%, 81% - 90% and 91% -100%. Note that no facility with average availability of tracer medicines of less than 70%.
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Figure 4.7: Average Percentage Tracer Medicines availability by Range from January 2017 to July 2020
Source: DHIS2
Figure 4.10 are data from the DHIS2 data base, starting January 2017 to July 2020 then categorized into difference of 10% each group. Noted that, the data shows that, no facility with average availability of less than 70%. The facilities had tracer medicines availability range 71% - 80% is 8%, while those with range from 81% - 90% is 16% and 91% - 100% is 76% respectively. The percentage average of tracer medicine by group categorization for field data as shown in figure 4.7. 

It has noted that, no facility with average percentage essential medicines availability of less than 80%. This is a good achievement from the facilities, But also, facilities with average range from 81% - 90 % were five (20%) facilities while the facilities with average range of 91% - 100% were 20 (80%) facilities. This shows that, 80% of all assessed facilities where having essential medicine more than 90% but there is a need of improving the situation because all essential  medicines has to be available at the facilities by 100%.
CHAPTER FIVE

CONCLUSIONS AND RECOMMENDATIONS

5.1 Overview

This chapter explain the conclusion and recommendations based on the study findings. The study was conducted at Rombo District Council with the aim to evaluate the electronic Logistics Management Information System (eLMIS) as improvements for availability of essential medicines in health Centre and Dispensaries.

5.2 Conclusion

The study revealed that, eLMIS is essential system for managing and improving the availability of essential health commodities in the public health facilities. The system has helped the facility to report and request their health commodities needs whenever there is need at the facilities. The council management Team (CHMT) has accepted that, the system has helped health managers to make important decision such as, redistribution of the excess stock from the facilities to low stock facilities and hence reduced expiries and loss. 
The system is well accessible throughout the council in all public health facilities due to availability electronic devices (computers and iPad). Also all assessed health personnel have enough skills and knowledge on the use and the importance of the eLMIS and hence the system has shown a significant improvement on the availability of essential health commodities. Current situation on availability of essential health commodities (Tracer medicines) as assessed facilities is 96% which is good. Although HSSP IV (July 2015 to June 2020) (MoHSW, 2015) directed to ensuring 100% availability of essential health commodities (tracer medicines) in all primary health facilities in the country by eliminating frequently stock out and pilferages. Therefore, to attain such goal there are other factors which has to be considered such as fund disbursement and utilization, knowledge for managing health commodities, storing infrastructure, theft and pilferages and treatment to excepted groups.
5.3 Recommendations

Making a reference to what has been revealed in this research, the study identified challenges and the investigator provides the following suggestions as recommendation to various levels of management and future studies.

5.3.1 Recommendation to Council Health Management Team 

The council Health Management Team (CHMT) should plan and budget to provide training to the remained un-trained health staffs to get skills and knowledge for using eLMIS. Also, CHMT has to improve, facilities storing infrastructure by rehabilitating the stores, increase supportive supervision to reduce theft and pilferages, and increase revenue collections for procuring essential health commodities so as to increase health commodities availability.

5.3.2 Recommendation to Medical Stores Department in Logistic Management Unit

The Logistic Management Unit Located at MSD should improve the system from web based to data base (eLMIS) so as even without internet connection one can perform the duties and then update the information later on internet connection. Also, the system should be updated so that, information such as monthly stock on hand, amount received any time or amount borrowed from other facilities has to be entered into the system to increase data visibility and flow of commodities from various levels. In additional, stock status at MSD ware house has to be seen in the system so that, the facility order their needs based on what is available at MSD and make all necessary alternatives of their needs when there is out of stock at MSD.
Furthermore, Financial statement for a facilities has to be displayed in the eLMIS so that, to limit the facility to order their needs depending on available funds and hence they could find other means of getting funds. Also, facilities need to get directly feedback from MSD when there are changes concerning the placed order. Such information is important to make decision rather than waiting until the ordered health commodities are delivered at the facility.

5.3.3 Recommendations to MoHCDGEC

Ministry of Health Community Development Gender Elderly and Children (MoHCDGEC) should review the list of tracer medicines and incorporate more items to reflect the real situation at all facility level.  This should accompanied by employing more pharmaceutical personnel and laboratory personnel at health centres and dispensaries to improve health commodities management. However, the Ministry (MoHCDGEC) should invest in technology by installing more computer from lower facility level to higher, because those computer could perform more than one function in the management of health commodities and patients’ management. Furthermore, eLMIS teaching curriculum should be included in the college and university curriculum so as all graduate employed with skills and knowledge and hence will reduce training costs.

5.3.4 Recommendation to Policy Makers

Some tracer medicines are given for free at the facilities and some are given upon payment or exemption. Thus, the exemption policy in health care services should be reviewed to subsidize costs especially for free and exemptions. For the reason that, some people are capable to pay for their health service but they are exempted based on the category. This could facilitate in improving health services in Tanzania including availability of health commodities.

5.3.5 Recommendation for further Research

This study based on thirty essential medicines (tracer Items) which are reported in DHIS2 in monthly bases. There is needs to evaluate the eLMIS for all essential health commodities which are listed in National essential medicine list based on facility level. Also, the study could be done in other councils especially in difficult to access health services with distance of more than 10 km from one facility to another. In additional, further studies could be done to check the effects of pharmaceutical personnel in improving the accessibility of health commodities.
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APPENDICES

Appendix 1: List of Public Health facilities assessed with questionnaire

	S/N
	Facility Name
	Facility Level
	Located Village

	1
	Rongai
	Dispensary
	Rongai

	2
	Kikelelwa
	Dispensary
	Kikelelwa

	3
	Nanjara
	Dispensary
	Nanjara

	4
	Tarakea
	Health Centre
	Mbomai

	5
	Karume
	Health Centre
	Lesoroma

	6
	Ubetu
	Dispensary
	Ubetu

	7
	Kahe
	Dispensary
	Kahe

	8
	Kingachi
	Dispensary
	Kingachi

	9
	Olele
	Dispensary
	Kilema

	10
	Mashati Government 
	Dispensary
	Katangara

	11
	KirwaMashati
	Health Centre
	Kirwa

	12
	Ushiri
	Dispensary
	Ushiri

	13
	Mahorosha
	Dispensary
	Mahorosha

	14
	Mokala
	Dispensary
	Mokala

	15
	Shimbi
	Dispensary
	ShimbiMasho

	16
	Ikuini
	Dispensary
	Ikuini

	17
	Kirokomu
	Dispensary
	ShimbiMashariki

	18
	KirongoChini
	Dispensary
	KirongoChini

	19
	Keni
	Health Centre
	Mengeni

	20
	MengeniKitasha
	Dispensary
	Mengeni

	21
	MengweJuu
	Dispensary
	MengweJuu

	22
	Kiungu
	Dispensary
	MamseraKati 

	23
	MengweChini
	Dispensary
	MengweChini

	24
	Mahida
	Dispensary
	MahidaNguduni

	25
	Holili
	Dispensary
	Holili


Appendix 2: Resources and Costs for the Research

	S/N
	Activities
	Costs

	1
	Proposal Writing (Stationaries, Internet)
	500,000/=

	2
	Transport
	300,000/=

	3
	Living Expenses (During report defending)
	300,000/=

	4
	Data collection
	400,000/=

	5
	Data Analysis and consultancy
	300,000/=

	6
	Report Writing 
	500,000/=

	7
	Final Dissertation (Printing and binding)
	500,000/=

	8
	Other Expenses
	150,000/=

	9
	Contingency Budget (5% of the whole budget)
	112,500/=

	
	Total costs for the Dissertation
	3,097,500/=


Appendix 3: List of essential Health commodities (Tracer Medicines)

	S/N
	Key medicine to treat common conditions
	In stock

(Yes = 1)

(No = 2)
	Stock out

A: Below one week 

B: 1-4weeks

C: More than a month

	1
	DPT+HepB/HiB vaccine for immunization
	
	

	2
	Vitamin A capsules
	
	

	3
	ALu 20/120mg tablet
	
	

	4
	Amoxicillin capsules/ tablet
	
	

	5
	Co-trimoxazole tablets/syrups
	
	

	6
	Oxytocin/egometrine injections
	
	

	7
	Albendazole/mebendazole tablets
	
	

	8
	Depoprovera Injection/combined oral contraceptive
	
	

	9
	Disposable Syringes FACS Count reagent
	
	

	10
	Dextrose 5% / Dextrose+ Normal saline 
	
	

	11
	mRDT test Kit
	
	

	12
	Magnesium sulphate injection DBS 
	
	

	13
	Zinc sulphate tablets 
	
	

	14
	Paracetamol tablets
	
	

	15
	Benzyl Penicillin injection
	
	

	16
	Ferrous folic acid (FEFOL)Lignocaine Injection
	
	

	17
	Metronidazole  tablets
	
	

	18
	Catgut sutures
	
	

	19
	Nevirapine oral solution
	
	

	20
	Tenofovir 300mg+ Lamivudine 300mg+ Efavirenz

600mg tablets
	
	

	21
	Ringer Lactate Injection
	
	

	22
	SD BIOLINE/Unigold HIV Test Kits
	
	

	23
	Rimfampicin150mg/Isoniazide75mg/Pyrazinamide/ Ethambutol tablets (RHZE) 
	
	

	24
	 Rifampicin 150mg/ Isoniazide 75mg tablets(RH) 
	
	

	25
	Sulphodoxine + Pyrimethamine tablets
	
	

	26
	Hb cuvettes
	
	

	27
	Blood glucose cuvettes
	
	

	28
	SD Bioline for syphillis
	
	

	29
	Gloves
	
	

	30
	Lignocaine (Local anaesthesia)
	
	


Source: DHIS2 2020
Appendix 4: Key Evaluation Indicators

	Research Question
	Category 


	Indicator 


	Indicator Definition
	Target Respondent 
	Data Source

	Does all public health centres and Dispensaries have access to use eLMIS at their facility level?
	Functional hardwires (computer/tablets/smartphone)
	% of facilities with working computer
	Number of facilities with functional hardware (computer/tablet/smartphones)
	Facility in charge and pharmacy/laboratory in charges
	Facility visit

	
	Access to Internet
	% of facilities with access to internet
	Number of facilities with access to internet (LAN or Wi-Fi)
	Facility in charge and pharmacy/laboratory in charges
	Facility Visit

	
	eLMIS satisfactions
	% of personnel satisfied with eLMIS
	Number of personnel/facilities interviewed
	Facility in charge and pharmacy/laboratory in charges
	Interview assessed

	Does all staffs dealing storing health commodities at Public Health Centres and Dispensaries have knowledge to use eLMIS?
	Competence
	% of users or facilities with trained personnel on eLMIS and competent to use software.
	Number of facilities with trained personnel on eLMIS and competent to use softwares.
	Facility  store keeper (pharmacy/laboratory) in charges
	Facility Visit

	
	Usability and acceptability
	User opinion regarding efficiency and acceptability of eLMIS
	Do they find the software to be accessible and acceptable?
	Facility  store keeper (pharmacy/laboratory) in charges
	Interview assessed

	Do Councils Managers dealing with the health commodities have skills and knowledge on the use of available information in eLMIS to improve the availability of Health commodities at the facilities?
	Data accessibility 
	Council Manager perception on data accessibility and use for decision making.
	Council manager opinions on data accessibility (do they all have access to various data types, such as inventories, consumptions, stock balances, etc.?)
	DMO, Council pharmacist, DLT, Data FP
	In depth assessment

	
	Data Visibility


	User perception on data to make decision


	Council manager perception on data visibility
	DMO, Council pharmacist, Laboratory technologist
	In depth assessment

	
	Data quality
	User perception on data quality


	Council manager perception on data quality to make decision 
	DMO, Council pharmacist, Laboratory technologist
	In depth assessment

	
	Data use
	Ability of Council manager to use eLMIS data for decision making 
	Council manager perception on the use of data to make decision.
	DMO, Council pharmacist, Laboratory technologist
	In depth assessment

	To what extent the eLMIS has contributed to availability of health commodities at the facilities
	Product availability
	% of facilities stock out one or more of tracer medicines the day of visit.
	Number of facilities with stock out of one or more tracer commodities the day of visit
	Not applicable
	Facility assessment

	
	Stock status
	% of facilities with one or more tracer commodities the day of visit
	Number of facilities with one or more tracer commodities the day of visit
	Not applicable
	Facility assessment


Appendix 4: eLMIS Evaluation Questionnaire for Council Managers

My name is Remig John; I am a student from the OPEN UNIVERSITY OF TANZANIA. I am conducting a study on evaluation of electronic Logistic Management Information System (eLMIS). The main objective of the study is to evaluate the eLMIS as an improvement for availability of essential health commodities in Rombo District Council, Kilimanjaro Region. You have been selected for this study based on your involvement in this system. Therefore, I request your participation in this study by providing answers to the question I ask you. Your participation is based on position you have at managerial level. You are free to withdraw from the interview at any time when there is something you don’t want to be asked. Your names and response are kept confidential and all information are taken for studies purposes and not otherwise.

Are you willing to continue with the study?

Yes


No
Job title ……………………………………………..
Date…………………….………..

Working station…………………….………………

1. How long have you been in this position dealing with eLMIS activities? 

…………………………………………………………………………………What is your role in eLMIS as ____________________? (according to your Job title)

…………………………………………………………………………………….What are activities do you normally perform in eLMIS? {How often?How you have been using it to make decision on commodities availability.}

…………………………………………………………………………………Could you explain your current experience with using eLMIS? 

Data visibility ……………………………………………….….

Decision you normally take in eLMIS…………………………………… ……………………..........……………………………………………………

…………………………………………………………………………………What data does eLMIS lack? (How use the missing data are)………………

…………………………………………………………………………………

…………………………………………………………………………………Do you verify data in the eLMIS? {How? What do you check for when review. What you do after reviewing the data?

……………………………………………………………………………………………………………………………………………………………………Does the use of logistics data after eLMIS implementation in the council has changed the health commodities availability? ………………………………...

…………………………………………………………………………………

…………………………………………………………………………………Does the quality of the health commodities data improved after eLMIS was introduced? …...……………………………………………………………………………

…………..……………………………………………………………………Before eLMIS, was the information you needed was it available or somehow missing for monitoring or decision-making?.....................................................

………………………………............................................................................

…………………………………………………………………………………Is the details you wanted for past months available before eLMIS? ………………..
{Past records accessibility}………………………………………………

2. What do you do with the details once data is entered in the eLMIS?
…………………………………………………..……………………………

3. Have you used eLMIS details to generate any other reports? {What reports? What the reports are for.}…………………………… ……….…………………....

…………………………………………………………………………………4. Are there any other decisions that you make using the eLMIS data? Can you provide an example ………………………………………………………………
…………………………………………………………………………………
5. What features you think when included in eLMIS could provide important information that can increase availability of health commodities in the health facilities? …………………………………………………………….
7. What are some of the difficulties you are experiencing as part of your work in eLMIS? {E.g. Internet, data view}……………………………..………………….

8. Apart from insufficient funds/budget for essential medicine, what other issues which causes stock out of essential health commodities?........................................

…………………………………………………………………………………Any comments concerning with eLMIS. If any……………………………

Appendix 5: eLMIS Evaluation Questionnaire for Health Facility Level

My name is Remig John; I am a student from the OPEN UNIVERSITY OF TANZANIA. I am conducting a study on evaluation of electronic Logistic Management Information System (eLMIS). The main objective of the study is to evaluate the eLMIS as an improvement for availability of essential health commodities in Rombo District Council in Kilimanjaro Region. You have been selected for this study based on your involvement in this system. Therefore, I request your participation in this study by providing answers to the question I ask you. Your participation is based on position you have at facility level. You are free to withdraw from the interview at any time when there is something you don’t want to be asked. Your names and response are kept confidential and all information are taken for studies purposes and not otherwise.

Are you willing to continue with the study?

Yes

No

Facility name ……………………………………………..
Date…………………….………..

Location of the facility (Village)…………………….…….
Level of the facility….…….……

	S/N
	QUESTION
	OPTION/RESPONSE
	CODE
	Go To

	1.00: Background information

	1.01
	What is your job title? (tick one option)
	MD/AMO
	1
	

	
	
	CO/ACO
	2
	

	
	
	NURSE
	3
	

	
	
	Medical Attendant
	4
	

	
	
	Other (Pharm Ass/Tech or lab tech)
	5
	

	1.02
	Have you heard about eLMIS?
	Yes
	1
	

	
	
	No
	2
	

	1.03
	What is your position in this facility?

(can be more than one)
	Facility in charge
	1
	

	
	
	Store in charge
	2
	

	
	
	Medicine Dispenser
	3
	

	
	
	 Prescriber
	4
	

	1.04
	What is your working experience in the eLMIS
	One to two years
	1
	

	
	
	Three to four years
	2
	

	
	
	More than four years
	3
	

	1.05
	What is your role in eLMIS? (tick whatever applicable)
	Stock taker/managing stock
	1
	

	
	
	Data entry to the system
	2
	

	
	
	Review and authorizing
	3
	

	1.07
	What activities you perform regularly in eLMIS? (tick whatever applicable)
	Stock taker/managing stock
	1
	

	
	
	Data entry to the system
	2
	

	
	
	Review and authorizing
	3
	

	2.00: Training on eLMIS

	S/N
	QUESTION
	OPTION/RESPONSE
	CODE
	Go To

	2.01
	How many staffs are trained for eLMIS at this facility? (enter number)
	
	
	

	2.02
	How did you know to use the eLMIS tasks from the first time? (circle all appropriate options)
	Read the eLMIS manual 
	1
	

	
	
	Taught at collage/University
	2
	

	
	
	Trained by the trained person
	3
	

	
	
	Supervisors did OJT
	4
	

	
	
	Mentorship 
	5
	

	2.03
	How confident do you feel about fulfilling your duty in the eLMIS? (tick one response)
	Very confident
	1
	

	
	
	Confident
	2
	

	
	
	Somehow confident
	3
	

	
	
	Not confident at all
	4
	

	2.04
	Was the training enough to enable you to do the eLMIS responsibilities?
	Yes
	1
	

	
	
	No
	2
	

	
	
	Did not attend
	3
	

	2.05
	Which section of eLMIS practice needs to be strengthened?
	Completing electronic R&R
	1
	

	
	
	Amount of commodities received per quarter
	2
	

	
	
	Number of days stock out
	3
	

	
	
	Stock count
	4
	

	
	
	Other ( If any)
	5
	

	3.00: Access, coverage and the use of eLMIS tools and information

	3.01
	Does the facility have computer/tablet?
	Yes (observed)
	1
	

	
	
	No
	2
	

	3.02
	The facility for not having computer/tablet does it affect eLMIS activities.
	Yes
	1
	

	
	
	No
	2
	

	3.03
	Which direct impact for not having computer/tablet?
	Delay in filling R&R
	1
	

	
	
	No direct impact
	2
	

	3.04
	Does the facility have access to internet?
	Yes (observed)
	1
	

	
	
	No
	2
	

	3.05
	Where do you get access to phone network and internet?

(can be more than one)
	Nearby facility
	1
	

	
	
	Through personal phone
	2
	

	
	
	To council head quarter
	3
	

	
	
	Facility phone/Wi-Fi
	4
	

	3.06
	Do eLMIS user friend and easy to understand?
	Yes
	1
	

	
	
	No
	2
	3.07

	3.07
	Which part of eLMIS need improvement for easy understanding?
	Estimating amount needed
	1
	

	
	
	Filling physical count
	2
	

	
	
	Authorizing order
	3
	

	
	
	Emergency ordering
	4
	

	
	
	No 
	5
	

	3.08
	How many orders do you place per quarter using eLMIS?
	1 times
	1
	

	
	
	2 time
	2
	

	
	
	More than 2 times
	3
	

	3.09
	Did you send your most recent R&R to the council supervisors by the 10th day of the ordering month?
	Yes
	1
	

	
	
	No
	2
	

	3.10
	Why facility R&R not sent to the council Supervisors by the 10th day? (Choose one option)
	Lack of computer
	1
	

	
	
	Lack of internet
	2
	

	
	
	Computer/tablet breakdown
	3
	

	
	
	No trained staff
	4
	

	
	
	Trained staff was not present
	5
	

	
	
	Other reason
	6
	

	3.11
	Since implementation of eLMIS, is there any improvement in availability of health commodities (tracer medicines) at the facility?
	Yes
	1
	

	
	
	No
	2
	

	3.12
	To what extent in % the tracer medicines are available at the facility?
	 0 % - 50%
	1
	

	
	
	51% - 60%

	2
	

	
	
	61% - 70%
	3
	

	
	
	71% - 80%
	4
	

	
	
	81% - 90%
	5
	

	
	
	91% -100%
	6
	

	3.13
	What are the factors other than eLMIS could have hinder the availability of tracer health commodities?(could be more than one)
	Insufficient funds
	1
	

	
	
	Lack of knowledge for commodities management
	2
	

	
	
	Poor storing infrastructure
	3
	

	
	
	Theft and pilferages
	4
	

	
	
	Other (mention)
	5
	


4:00 Availability of essential Health commodities (Tracer Medicines)


	S/N
	Key medicine to treat common conditions
	In stock

Yes = 1,

No = 2
	Stock out

A: Below one week 

B: 1-4weeks

C: More than a month

	4.01
	DPT+HepB/HiB Vaccine for Immunization
	
	

	4.02
	Vitamin A
	
	

	4.03
	ALu 20/120mg Tablet
	
	

	4.04
	Amoxicillin capsules/ Tablet
	
	

	4.05
	Co-trimoxazole Tablets/Syrups
	
	

	4.06
	Oxytocin/Egometrine Injections
	
	

	4.07
	Albendazole/Mebendazole tablets
	
	

	4.08
	Depo-provera Injection/Combined Oral Contraceptive
	
	

	4.09
	Disposable Syringes 
	
	

	4.10
	Dextrose 5% / Dextrose+ Normal saline 
	
	

	4.11
	mRDT Test Kit
	
	

	4.12
	Magnesium Sulphate Injection
	
	

	4.13
	Co-opacked (Zink +ORS)/Zinc sulphate tablets 
	
	

	4.14
	Paracetamol Tablets
	
	

	4.15
	Benzyl Penicillin Injection
	
	

	4.16
	Ferrous folic acid (FEFOL)
	
	

	4.17
	Metronidazole  Tablets
	
	

	4.18
	Catgut Sutures
	
	

	4.19
	Nevirapine Oral Solution
	
	

	4.20
	Tenofovir 300mg+ Lamivudine 300mg+ Efavirenz

600mg tablets
	
	

	4.21
	Ringer Lactate Injection
	
	

	4.22
	SD BIOLINE/Unigold HIV Test Kits
	
	

	4.23
	Rimfampicin150mg/Isoniazide75mg/Pyrazinamide/ Ethambutol tablets (RHZE) 
	
	

	4.24
	 Rifampicin 150mg/ Isoniazide 75mg tablets(RH) 
	
	

	4.25
	Sulphodoxine + Pyrimethamine tablets
	
	

	4.26
	Hb Cuvettes
	
	

	4.27
	Blood Glucose Cuvettes
	
	

	4.28
	SD Bioline for Syphilis
	
	

	4.29
	Gloves
	
	

	4.30
	Lignocaine (Local anaesthesia)
	
	


(Source: DHIS2 2020)













_1698384904.xls
Chart1

		Review and authorizing

		Data Entry and verifying

		Data entry

		Managing stock and data entry



Sales

0.08

0.34

0.36

0.22



Sheet1

				Sales

		Review and authorizing		8%

		Data Entry and verifying		34%

		Data entry		36%

		Managing stock and data entry		22%






_1698385010.xls
Chart1

		Delay in filling R& R

		No Effects



Column1

0.97

0.03



Sheet1

				Column1

		Delay in filling R& R		97%

		No Effects		3%






_1698401947.xls
Chart1

		Range 71% - 80%

		Range 81% - 90%

		Range 91% - 100%



Column1

0.08

0.16

0.76



Sheet1

				Column1

		Range 71% - 80%		8%

		Range 81% - 90%		16%

		Range 91% - 100%		76%






_1697202232.xls
Chart1

		Very Satisfied

		Satisfied

		Somehow satisfied

		Not Satisfied at all



Column1

0.52

0.33

0.15

0



Sheet1

				Column1

		Very Satisfied		52%

		Satisfied		33%

		Somehow satisfied		15%

		Not Satisfied at all		0%






