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ABSTRACT

Background: Web-based drug information system will provide a multifaceted benefit in terms
of providing up-to-date, impartial and scientific drug information to health professionals as well
as allow health professionals where patients can find drugs on their prescription. The study of
the potential implementation of such a system in Addis Ababa will provide insights into the

status and availability of the premises onto which such a system can be implemented.

Objective: The objective of the study was to identify the prospects of implementing a web-based
drug information system in Ethiopia, considering the country’s unique pharmaceutical sector.
The study used IT infrastructure availability, knowledge and attitude of respondents, as well as

level of government commitment as outcome variables.

Methodology: A cross-sectional survey of 265 pharmacies and drug stores in Addis Ababa was
conducted to gather information about their IT infrastructure and the knowledge and attitude of
their chief pharmacists and druggists towards the prospective implementation of web-based
drug information system. Key informant interviews with designated government officials were
also conducted. The responses to the survey questions were analyzed using SPSS software

v16.0 whereas thematic classification was used to analyze and interpret the interviews.

Important Findings: The survey revealed that 117 (44.2%, N=265) Drug Retail Outlets (DROs)
have at least one computer in their store. Thirty-three (12.5%) DROs have Internet connection.
An additional, 58 (21.9%) and 51 (19.2%) DROs indicated that they have planned to acquire
computers and internet connection to their store respectively. In terms of knowledge and
attitude, 66% of the respondents had satisfactory knowledge while 73% had a favorable attitude
about using web-based DIS in Ethiopia. The study also identified the need for training and

continuous education to upgrade the knowledge and skills of health professionals.

Conclusion: The majority of respondents have the required knowledge and attitude to use a
web-based drug information system. However, more training and continuous education should
be provided to health professionals in the field alongside promoting up-to-date drug information
use to more drug retail outlets. There is an enabling environment for the commencement of

implementing a web-based drug information system in Ethiopia.



CHAPTER ONE
LL1 INTRODUCTION

Ethiopia’s health system is overstrained with a high prevalence of preventable communicable and
infectious diseases due to widespread poverty, low education levels, inadequate access to clean
water and sanitation facilities and poor access to health services (1). In its efforts to improve this
situation, the government of Ethiopia has launched a series of five-year strategic plans for the
health sector called Health Sector Development Programme (HSDP I, II, III, IV). Currently, this
program is on the final year of the third stage and beginning the IV stage at the end of June 2010,
(HSDP-IIT; from 2005/6 —~ 2009/10). Among the major objectives and strategic issues of this

program has been the Pharmaceutical Service.

In this regard, the government acknowledged that a well functioning pharmaceutical service is
the foundation for any worthwhile health service. It also emphasized that strengthening this
intervention must target ensuring regular and adequate supply of essential drugs in an effective,
safe and affordable manner, and ensuring their rational use (I). The Ethiopian Drug
Administration and Control Authority (DACA) and the Pharmaceutical Fund and Supply
Agency (PFSA) are the two regulatory bodies of the government’s in the pharmaceutical sector.
DACA is responsible for the overall policy implementation and administration of the sector while

PFSA is responsible for the procurement and supply of medical equipment and drugs to health

institutions (1).

The fact that there is a scarcity of health professionals in the health system, particularly those
knowledgeable enough to provide specialized care, as practically observed, requires that health
professionals be cither equipped with the best possible tools for providing useful and timely
information about drugs, or specialized pharmacists or druggists be available in cases the need
arises for consultancy. In the rest of the world, pharmacists are being equipped with technological

solutions — tools such as Internet-based drug information — so that they contribute to quality

health care delivery.

Hence, it becomes apparent that in a health system overstrained by high prevalence of

preventable diseases and acute shortage of health professionals, bringing technology to support
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the rational use of drugs and regular and adequate supply of essential drugs in an effective, safe

and affordable manner 1s of paramount importance.

The Internet provides a multifaceted benefit when considering with what type of technology the
pharmaceutical sector should be supported. Some of these benefits are its low-cost availability,
and the fact that it provides a window to the latest drug information, including adverse drug
reactions (ADRs), to lists of outdated drugs, good dispensing as well as prescribing practices, etc.

that professionals can use continuously to upgrade their knowledge in their profession.

Therefore, it is possible to design and develop a web-based drug information system for Ethiopia
by considering the unique requirements of the pharmaceutical sector. Such a design will be
participatory of its users in addition to allowing the preservation and promotion of the best

practices the sector has maintained so far.

1.2 Objectives of the Study

1.2.1 General Objective

The main objective of this research is to study the potential of a web-based drug information

system implemention in Addis Ababa.

1.2.2 Specific Objectives

The specific objectives of this study are to:

1. explore knowledge and attitude of health care providers practicing in pharmacies and drug

stores in Addis Ababa about a web-based drug information system;

2. identify the availability of the necessary IT infrastructure in pharmacies and drug stores in

Addis Ababa to use a web-based drug information system; and

3. explore the level of government commitment towards implementing a web-based drug

information system
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1.3 Rationale of the Study

In a country where the majority of the population has a low-income status, there is a pressing
need that drugs be safe, affordable and dispensed rationally and equitably. Drug information
surpasses the implied meaning of information about a certain drug and its formulary, brands and
its manufacturer. It also encompasses the location of stock of that specific drug in drug retail
outlets (DROs ~ pharmacies and drug stores) at a specific point in time. Such information helps
low-income patients get the appropriate drug brands and in the nearest DRO, without them

spending extra amount to go out and about the city/town looking for drugs on their prescription.

The effect of not getting a prescribed drug on time can be fatal, as witnessed in several occasions
in the past. Introducing technological solutions such as the implementation of web-based drug

information systems might help alleviate a significant proportion of the problem.

1.4 Scope of the study

A prospective implementation of web-based drug information system in Addis Ababa is supposed
to work when the national DIC at DACA provides up-to-date, scientific and impartial drug
information to health professionals; DIS centers in health facilities provide technical support to

DROs, and health professionals share stock-out information with each other.

Since there are very few rural drug vendors in Addis Ababa (les§ than 4 in 2010, according to a
DACA official), this study does not include rural drug vendors in Addis Ababa. The participants

of the survey and the inclusion and exclusion criteria are described in chapter four of this thesis.

Pharmaceutical wholesalers, importers and manufacturers are not included in the study because
they do not distribute drugs to the public. Since the objective is to improve, the amount of
information available to the consumer (including patients) while reducing stock-outs and expiry

of drugs, there is minimal interest in including these parties in this particular study.

This study also considers health professionals involved in drug dispensing activities (pharmacists,
druggists and pharmacy technicians) to be the primary users of a web-based drug information
system along with DIC personnel at different levels concerned with drug information generation,

dissemination and use. However, it does not consider other health professionals to be the primary
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users of the system and hence the scope of the study is limited to health professionals in the

pharmaceutical sector, particularly in drug dispensary activities in Addis Ababa.
1.5 Significance of the study and Research Question

The question that will be answered by the result of this study is “What prospects does the
implementation of web-based drug information system in Ethiopia has in terms of being
realized by DACA, health facility level DIS centers, and Pharmacies and Drug stores in Addis
Ababa under current settings?” The answer to this question reveals the premmises onto which
such a system can be implemented, the improvements required, or if such a system cannot be
implemented at all. The current settings refer to government's commitment and policy support,
knowledge and attitude of health professionals, and the current IT infrastructure availability

among DROs in Addis Ababa.

1.6 Operational Definitions

Pharmaceutical drug: also referred to as medicine, medication or medicament, can be loosely
defined as any chemical substance intended for use in the medical diagnosis, cure, treatment, or

prevention of disease.

Drug Information System: It is an information system comprising of DACA, Drug Information
Centers (DICs), Pharmacies and Drug Stores, and Pharmacy professionals - pharmacists,

druggists and pharmacy technicians.

Web-based information systems: It is an information system based on the Internet and that
allows its components to communicate using browser software. A browser is a special computer
software that allows users to access information stored in a central location from different places

using different computers and other similar devices. Web-based systems are always associated

with connection to the Internet.

Health Professional: A pharmacist, druggist or pharmacy technician who has a professional

license issued and renewed by DACA, and who works for a pharmacy or drug store/shop in

Addis Ababa
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Drug Retail Outlet (IDRO): A pharmacy or drug store that is located in Addis Ababa (that can be

located within one sub city) and having a renewed license of operation from DACA.

Pharmacy: is a drug retail outlet established by a pharmacist with at least 5 years experience as a

pharmacist, in accordance with the guideline for establishing pharmacies published by DACA.

Pharmacist: is one who has a pharmacy degree from an accredited university /college, has at least

5 years experience, and has his/her operational license renewed by DACA.

Drug Store: is a drug retail outlet that is run by a druggist — one that has a diploma in pharmacy,

has at least 5 years experience, and whose operational license is renewed by DACA.

Druggist: is onc who has a pharmacy diploma or equivalent from an accredited
university/college, has at least 5 years experience and has his/her operational license renewed by
DACA.

Rural Drug Vendor: can be set up and run by a pharmacy technician having at least three years
of experience as a pharmacy technician, and having a license of operation provided from the
DACA.

Pharmacy Technician: is one who has a pharmacy diploma or equivalent from an accredited

university/college and has his/her operational license renewed by DACA.

IT Infrastructure: The presence and functioning of computers and/or Internet connection in a

pharmacy, drug store or drug information center

Knowledge about computers and Internet: refers to respondents’ level of awareness on
computers and the Internet. The minimum level for having knowledge on computers and the
Internet refers to knowing basic terminologies related to computer hardware and software,

communication tools, and Internet services.

Attitude towards computers and Internet-based information systems: refers to respondents
feeling, opinion or perception towards accessing and using of computer, Internet and electronic

documents in general and web-based DIS in particular.

Satisfactory Knowledge about computers and the Internet: Respondents who scored equal to or

above the second quartile (> 50%) score for a set of nine basic knowledge questions.
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Unsatisfactory Knowledge about computers and the Internet: Respondents who scored less

than the second quartile (> 50%) score to a set of nine basic knowledge questions.

Favorable attitude: Respondents who scored the second quartile (= 50%) and above for a set of
nine questions of attitude towards computers and Internet-based information systems are

considered to have a favorable attitude.

Unfavorable attitude: Respondents who scored below the second quartile (= 50%) for a set of
nine questions of attitude towards computers and web-based drug information systems are

considered to have unfavorable attitude.

Have IT Infrastructure: Drug retail outlets having computers and Internet connection or planned
to have computers and Internet connection are classified as having the necessary IT infrastructure

required to use a web-based DIS in Ethiopia.

Do Not Have IT Infrastructure: Drug retail outlets that do not have computers and Internet
connection or have not planned to acquire them in the near future are classified as not having the

necessary IT infrastructure required to use a web-based DIS in Ethiopia.

1.7 Organization of this Thesis

This thesis is organized six chapters. The first chapter discusses the objective, the relevance and
list of operational definitions. The second chapter introduces the reader about the whole concept
of a web-based DIS in Ethiopia and the Ethiopian pharmaceutical sector. The third chapter
presents the literature review that has been made prior to and during the conduct of this research
thesis. The fourth chapter discusses the methodology employed to conduct this thesis. The fifth
chapter describes analysis of the findings in terms of Results and Discussion. The final chapter
provides the conclusion, recommendation, and strengths and limitation of the study. References

and Annexes are also part of this thesis.
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CHAPTER TWO
WEB-BASED DRUG INFORMATION SYSTEM
2.1 Concept and Definition

In order to give a definition of a web-based drug information system, a look at the definitions of
what a system and an information system are is essential. Muneesh Kumar defines a system to be
a collection of components that work together to achieve a common objective (2). An
information system is also defined as “an integrated effort to collect, process, report and use
...information and knowledge to influence policy-making, programme action and research” (2). In this
definition, it is also stated that an information system is composed of behavioral and
technological subsystems. The behavioral subsystem consists of people, procedures, processes,
information use culture, and activities that make up the processes. The technological subsystem
consists of hardware, sofiware, networks and data, which can be converted to information that is
usable for decision-making purposes through processes. The interaction between these two sub
systems makes up for an integrated system capable of achieving its objective. Hence, the essence
of any information system relies on what objective, scope and amount of investment outlay is

available to realize it; an information system can be unique wherever it is implemented (2).

The use of the term web-based is widely popular after the Internet flourished in the 1990s. It

stems from the term World Wide Web (as in www.<websitename>.com and hence the term

web-based), which is the major of the service being provided by the Internet. It is usually used to
indicate an information system that uses the Internet as its backbone communication network.
The definition of a web-based drug information system is best presented when it is associated
with a specific context. In this study, the specific context used is the Ethiopian pharmaceutical

system. Accordingly, a web-based drug information system for Ethiopia is an information system

based on the Internet where

= DIS centers, Pharmacies, Drug Stores and Rural Drug Vendors use to provide and receive

information about drugs, their formularies, and brands of drugs,

= Pharmacies, Drug Stores and Rural Drug Vendors share list of drugs that are sold-out

from their store (stock-out information exchange) at a specific point in time,

Page | 7



= DIS centers, Pharmacies, Drug Stores and Rural Drug Vendors use to report in detail
about Adverse Drug Reactions (ADRs) to DACA instantly,

* Pharmacies, Drug Stores and Rural Drug Vendors use to register their drug stock,

maintain their drug stock balance by setting the minimum, maximum and reorder

quantities and receiving notifications when these levels are reached, and

* Pharmacies, Drug Stores and Rural Drug Vendors use to receive notifications about drugs

in their stock that are approaching their expiry dates

2.2 The Ethiopian Pharmaceutical Sector

The following diagram depicts the structure of the Ethiopian pharmaceutical sector. The lines

between the boxes indicate the various reporting and communications channels.

Federal
Ministry of Health
(FMOH)

Drug
Administration and

Control Authority
{DACA)

Em—

Pharmaceutical
4 Fund and Supply Agency
(PFSA)

* National
* Regional

* Health Facility

Drug Information Centers

Drug Retail Outlets
sPharmacies 3

L

4

* Drug Stores
* Rural Drug Vendors

L

A4

» Wholesalers
* Importers
» Manufacturers

The General Public

Legend

«» Communication

Figure 1: The Ethiopian Pharmaceutical Sector Arrangement

In a guideline published by DACA in December 2004, there are three types of DROs in the

Ethiopian Pharmaceutical sector. These are Pharmacies, Drug stores, and Rural drug vendors.

These types of DROs may acquire license to dispense animal or human drug only, or a

combination of them. (3)
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DACA'’s role in the sector is to devise the National Drug Policy (NDP), the Ethiopian Drug
Formulary along with good dispensing and prescribing practices, and licensing and regulating
manufacturers, wholesalers and DROs. Its role also includes implementation of the NDP, and
the various guidelines and standards it sets. Specifically, DACA has identified Drug Lists for
various level health facilities such as Health Posts, Health Centers, Zonal/District Hospitals and
Referral Hospitals. Therefore, DROs belonging to such health facilities are authorized to

distribute only those drugs. (1)

The main reason why a NDL for Ethiopia is required is to register and approve drug imported
from different manufacturers in different countries, and to check their quality in relation to them
being safe. Therefore, DACA also approves purchase orders of wholesalers and importers on the
types of drugs they intend to import into the country. This implies that the ADR-related drug

information is vital to wholesalers and importers. (1)

DACA is also planning to establish a national level Drug Information Center (DIC), which
coordinates regional and facility-level DIS centers. The purpose of these departments is to

manage routine as well as specific drug information requests. (3)

Since pharmaceuticals comprise of a much bigger set of items, this study focuses only on drug
information. Wholesalers, importers as well as manufacturers are not included in this study
because of financial and other resources constraints. Therefore, a web-based drug information
system in Ethiopia will include DACA - the national DIC, the regional DICs, facility-level DIS
centers, and pharmacies, drug stores, and rural drug vendors. In Addis Ababa, the presence of
rural drug vendors is very minimal (below ten in 2010), and hence rural drug vendors are not

included in this study. The other players in the sector are assumed beneficiaries of information

generated from these organizations.
2.3 Key Priority Areas to Define Web-based DIS in Ethiopia

The key priority areas that describe the essential characteristics of a web-based drug information

system in Ethiopia are derived from
* policy statements,

= policy implementation guidelines, and
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* identified facts in government strategies

The policy statements and identified facts in government strategies can be found in the HSDP III
document. In this document, the policy of the Ethiopian Government towards the
pharmaceutical sector and objectives, goals and targets that the government aims to achieve are

clearly stated.
Policy Statements and Identified Facts in Government Strategies

HSDP 1II is developed in consideration with the existing policy frameworks in the different
sectors such as the National Population Policy, Health Service Extension Programme, Rural
Development Policy and Strategy, etc (1). However, the National Drug Policy (NDP) is the

appropriate document that should be reviewed here.

The NDP specifies 13 general strategies that specify the government’s position in the following

areas (8). Some of the strategy areas that are relevant for discussion are:
* Selection of appropriate drugs for Ethiopia,
= Supply of the selected drugs,
= Stock management and distribution of drugs,
* Administration and control of these drugs,
* Professional training and utilization,
* Drug information and promotion,
* Rational drug use, and
* QOther areas

The policy entrusts a National Drugs Advisory Committee, which is responsible for listing of the
appropriate drugs for the country in the form of a National Drug List of Ethiopia (NDL), and
making sure it is updated in a reasonable time interval. Following the implementation of the

policy, the NDL is now in the fifth edition — published September 2007 (7).
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Implementation measures for the supply, administration and control of the selected drugs are
enforced through establishment of independent organizations. The supply includes procurement
of drugs on the NDL in light of the basic principles behind of the Ethiopian pharmaceutical
sector, which is to safety, efficacy, quality and affordability (price) of drugs. The administration
activities include issuing of registration certificates, quality checks, professional and institutional

license renewals, etc (7).

The stock management section reveals some important facts that make up the priority areas of the
definition of web-based drug information system in Ethiopia. The following two points, in

particular, are the most important:
* Enforcement of stricter drug inventory control, supervision and data exchange to
o enhance a more accurate forecasting of drug demands,
O ensure wastage is prevented, and
o ensure shortage is avoided

* Enforcement of distribution policy, which specifies, “ Distribution of drugs shall be carried out

in accordance to a standard list of drugs appropriate for the level of the health institution and retail

enterprise” (7)

These two points indicate that the definition of web-based drug information system in the
Ethiopian context would not be complete without enforcing drug inventory control that
incorporates forecasting, quantification and stock-out information exchange. In addition, the
web-based system should be designed by considering the standard list of drugs appropriate for the

level of health institutions and retail outlets.

Following the implementation of this policy, standard lists of drugs are in use for each type of
health institution and retail outlet — for Zonal hospitals and above, for health centers, for rural
drug vendors, for animal pharmacies and drug stores. A drug store that is found selling drugs that

are not authorized for its level will be in violation of this policy.

Regarding professional training and utilization, the policy states that on-the-job trainings are part

of the plan the government devised to upgrade professionals in the sector. In order to conduct
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formal trainings on usage and implementation of web-based drug information system for

professionals, their knowledge and attitude have to be discovered (7).

Another strategic area identified by the policy is the drug information and promotion area. Here,
the policy states the necessity of monitoring the content and distribution of drug information. It
also mentions that current and accurate drug information and reference materials should be
published and distributed to the professionals in the field. Following the implementation of the
policy, DICs are being established in public hospitals and health centers for this purpose. The

Internet is apparently the most appropriate medium of achieving this objective (7).

Among the many opportunities presented by implementing a web-based drug information system
are allowing professionals to direct customers to the nearest pharmacy or drug store in cases they

cannot provide their prescriptions. This can save customers’ time, money and sometimes lives.

Regarding rational use of drugs, the policy states that prescription formats should be
standardized and that a list of prescription and non-prescription drugs should be prepared.
Furthermore, use of generic drug names (as identified scientifically, without relating to brand
names) is a preferred practice during drug prescription and dispensing. In light of these
specifications, a web-based drug information system would improve on providing a standard
prescription form that can be designed and changed in one place and is immediately available for
use. It is also possible to present both brand and generic drug names when listing drugs so that
the professional will have easy time selecting the correct drug for the customer. Drug-specific

information is also possible to be presented whenever required by the professional (7).

Although the NDP specifies the above strategy areas, it did not provide an implementation
guideline — one that specifies the plan, the budget and the responsibility of implementing it, as

criticized by the FMoH and WHO in their assessment report of October 2003 (26).

The Guideline for the Establishment and Operation of Drug Information Centers affirms that the
knowledge about drugs is constantly changing and that health professional should be equipped
with the latest accurate information about drugs and their formularies (3). Web-based DIS

implementation provides the ideal opportunity to implement this guideline.

Another guideline “Guideline for Adverse Drug Reaction (ADR) Reporting” published by
DACA emphasizes that “information about the harmful and beneficial effects of drugs shall be collected
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Jrom health professionals and patients, relevant data compiled and analyzed and the findings be publicized at
national and international level”. Tt also adds that the aim is to generate new knowledge about early
drug complications as soon as possible, complementing the regular way (using clinical trials).
Furthermore, the guideline states, “the limited pre-marketing evaluation of drugs cannot guarantee
absolute safety of drugs”. Hence, the role of ADR reporting system can be up to saving lives and
avoiding unnecessary pain and complications on patients. In this regard, through a web-based
drug information system, it is possible to facilitate the current reporting mechanism of ADRs.
This is possible by posting the ADR reporting form, which is standardized, onto the system (8).

In addition to the NDP and guidelines supporting it, the implementation of Health Management
Information System (HMIS), generates another set of specifications that must be incorporated in
the definition of web-based drug information systems. Standardized indicators of HMIS specify
two indicators that should be reported by pharmacies and drug stores under health institutions.
These are (9):

* Essential drugs availability, and
= Average stock-out duration

The dispensary units in hospital and health center DROs should report these data. Tracking such

data can also be done in a web-based drug information system.

Therefore, to make a more complete definition of a web-based drug information system in

Ethiopia, the following data should be available to dispensers:

* Listing of drugs appropriate for the level of the health institution and retail outlet,
* Forecasting and quantification of drugs for DROs,

* Good dispensing practices and the Ethiopian Drug Formulary,

* Detail drug information from an accurate, current and scientific source,

* Standardized prescription formats,

* Standardized ADR reporting format, and
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* The list of pharmacies and drug stores — including their location, for the drugs they are

authorized to dispense
The following data should be made available by the dispenser in return:

* List of available drugs with their generic as well as different brand names, and their

amount, and

= Stock-out data (which drugs, and the corresponding brands of those drugs, from the

standardized list are currently unavailable)

2.4 Prerequisites for the Implementation of Web-based DIS in
Ethiopia

In order to identify factors that affect the implementation of web-based drug information system
in Ethiopia, pointing out the characteristics of web-based information systems is essential.
According to Muneesh Kumar’s description of the elements of an information system, the
components required to implement a computer-based information system are hardware, software,
people, data, and procedures (2). In case of a web-based DIS, the only addition to the
components of computer-based information system is networking, a component which is

provided by the presence of the Internet.

These components of a web-based information system are prerequisites to implementing such a
system. During implementation, internet-based drug information software will be designed to
handle the data and procedure components. The hardware component includes the computers
that users of the system are able to work on. The people component includes the users of the
system. The data component includes but is not limited to the actual drug information that is
supposed to be shared between DACA, DICs and DROs. The procedure component includes

guidelines, standards, and recommended practices relating to the use of the system or general

practice of the profession.

Hence, when translating these prerequisites to the Ethiopian pharmaceutical system, the

following factors are identified to be the major determinants for implementation of web-based

drug information systems in Ethiopia:
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* Availability of IT infrastructure, which consists of the following items:
© Hardware - consisting of personal or laptop and server computers,

o Software — operating systems, application packages such as word processing,
spreadsheet systems, etc and custom software, which in this case can be the web-

based drug information software,

o Networking - internetworking of the computers and the server with each other

through the server, including connection to the Internet or an intranet

* Knowledge about and attitude towards web-based drug information system use and

implementation on the part of the prime users of the system, which are:

© Health professionals — pharmacists, druggists or pharmacy technicians working in

the retail drug outlets, and

o DIC staff - which will play a key role in making the system up-to-date with content

and providing technical support to retail drug outlets

* Commitment of DACA, which is the regulatory authority that will be the owner of the

system, in providing guidelines, standards, and recommended practices

Although the system can have a much wider scope and many more stakeholders, the essential
components are the ones mentioned here. In summary, in order to implement a web-based drug

information system in Ethiopia, the following assumptions should hold true:
* DACA is committed to the implementation of the system,
* Professionals have the basic knowledge and positive attitude to accept and use the system,
* Pharmacies and drug stores have computers and Internet connection, and

* DIS centers have computer-trained staff, computers and Internet connection
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CHAPTER THREE
LITERATURE REVIEW

3.1 The Role of the Internet to implement Drug Information Systems

The internet is a network of computer networks connected worldwide. In the past two decades, it
has grown into a major world phenomenon, changing the lives of billions of people all over the
world. It has provicded a window for everyone to keep in touch and do much more than was
possible before. For example, there are now electronic commerce organizations doing their
business by relying solely on the Internet. There are also other similar organizations providing

services and goods via the Internet.

One such example can be the emergence of Online Pharmacies. These are pharmacies and drug
stores operating over the Internet. They are very much similar to community pharmacies except
that the method of requesting and receiving medications is different. Customers send their
prescriptions online and their medications are delivered to their home address or intended

destination like any other delivery (10).

Among the many services offered by the Internet is the World Wide Web, where information of
any sort 1s exchanged between Internet users. One such type of information that can be
exchanged between Internet users is Drug Information. Hence, the Internet can serve as a
backbone to a web-based drug information system. Implementing such an information system has
many envisaged benefits such as it is easy to post drug information and make it automatically
available to all its intended users, to access it anytime any day from anywhere in Ethiopia, to

maintain it from a single central location and hence to manage it from a centralized location.

In light of these benefits provided by the Internet, implementing a web-based drug information
system in Ethiopia seems to provide a tangible and significant benefit in the way patients are
cared by health professionals and subsequently in the improvement of the health care system in
general. From the very nature of drugs, the question of how much tangible and significant are the

benefits of web-based drug information system is straightforward — saving lives.

Page | 16



3.2 ICT Infrastructure Availability

For using web-based drug information systems or other types of information systems, the
presence of ICT infrastructure among DROs and at national, regional, and health facility level
DIS centers is essential. The types of ICT infrastructure required in these institutions are

categorized into three as hardware, software and network infrastructure (2).

Several sources suggest that ICT infrastructure availability is increasing in several African
countries. In a survey conducted by the National Institute of Statistics of Rwanda in November
2008, the PC and Internet coverage of the urban part of the country has reached 0.89%, with
plans to establish 800 cyber cafes (65% in Kigali, its Capital City). This survey also indicates that
100% of public and private sector health institutions use computers and 24.2% and 42.1% of them

have access to the Internet respectively (11).

In another survey conducted by ITU and ETA in 2008, the number of Internet subscribers in
Ethiopia increased sharply over the past five years, now reaching to 350,000 subscribers. The
study also depicted that ICT infrastructure in Ethiopia is largely skewed towards major cities and
towns, particularly Addis Ababa. The study also affirms that while the Internet and other forms
of information and communications technology are readily available in Addis Ababa, limited

access 10 ICT in rural parts of the country continues to undermine the nation-wide figure (12).

These and other studies confirm that ICT coverage is expanding in resource poor countries like
Ethiopia and Rwanda. This is partly due to the governments in these countries are streamlining
ICT into their main development agendas. The role that ICT play in the pharmaceutical sector

will therefore be increased in the coming years ahead.
3.3 Knowledge and Attitude towards Web-based DIS

For using web-based DIS, the users need to have proper knowledge of using computers and
internet-based systems. In addition to having proper knowledge, health professionals and other
users of a web-based DIS should have a favorable attitude towards such systems. Several studies

conducted to assess the knowledge and attitude of health professionals provide a concrete

evidence of this fact.
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In a survey conducted to explore the use of the Internet and e-mail by practicing clinicians in
twelve hospitals in Pakistan in 2007, all the respondents disclosed that they have access to the
Internet and e-mail at home or at work. According to this study, only 16% (CI: 13.17% — 19.41%)
were connected to the Internet daily whereas 31% (CI: 27.90 ~ 35.78%) were connected only
rarely or never. Regarding the respondents’ opinions, the study showed that 69% (CI: 64.63% —
72.49%) strongly agreed or agreed that use of e-mail has the potential to reduce unnecessary visits
to a doctor. The study also showed that 69% (CI: 64.63% — 72.49%) strongly agreed or agreed
that e-mail can help increase patient compliance, 56% (CI: 51.38% — 59.78%) strongly agreed or
agreed that using c-mail with their patients would lessen their personal relationships with them.
Furthermore, 54% (CI: 49.90 - 58.32%) strongly agreed or agreed that physicians would not use
e-mail to communicate with their patients unless they were paid for their time. Regarding use of
the Internet, the above study also showed that 80% (CI: 76.58% ~ 83.36%) of the respondents
strongly agreed or agreed that the Internet can be useful in providing patient education, but 56%
(CI: 51.82% — 60.22%) also strongly agreed or agreed that there are few websites providing
trustworthy health information (13).

This study also highlighted the practice of the respondents, revealing how they viewed the
potential of the Internet and e-mail for providing care and communicate with patients. It stated
that despite the fact that all respondents had access to the Internet and e-mail, 70% (CI: 66.94% —
74.64%) said that they rarely or never used the Internet or e-mail to communicate with patients
regarding their current medical issues. When asked whether patient confidentiality was a reason
for clinicians not using e-mail to communicate patient-related information, 31% (CI: 27.04% -

34.86%) of the respondents strongly agreed or agreed whereas 36% (CI: 31.97% - 40.09%)
disagreed or strongly disagreed (13).

In another study conducted to identify pharmacists’ computer skills in Canada in 2004, it was
found that Forty-five (79%) of 57 respondents had received no formal computer training, Fifty-
two respondents (93%) owned a home computer. Thirty (52%) respondents used their home
computers as much as 5 hours per week, and 23 (40%) respondents used their computers 6 to 15
hours per week. Only 12 (21%) respondents had completed some formal computer training. This
study also found that of the six general types of software packages, the Pharmacists who provided
the response, 47 (81%) used e-mail software at least once daily, and 20 (35%) used word
processing software daily. The vast majority (>90%) of respondents did not use any statistical
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analysis or presentation software (14). Regarding their Internet skills, the study found that the
majority (46, 81%) of respondents rated themselves as "4" or greater (in a 5-point scale) in terms
of their ability to access Web sites by typing the URL. Thirty-five (60%) rated themselves as "4"
or greater in terms of ability to maintain a list of Web sites using the Web browser bookmark
feature, and 12 (21%) rated themselves as a "1" (no ability). Thirty-one (54%) respondents rated

themselves as "4" or greater in terms of ability to download files from online sources (14).

Another study conducted to identify needs of pharmacy students’ computer skills in USA in
1996, students’ software knowledge and frequency of use indicated that only 18.5% of the
respondents said they have no knowledge of software, even word processing packages while the
majority indicated they have some knowledge of word-processing programs. When asked about
their attitudes about working with computers, 97% of the study participants indicated that they
are comfortable working with computers at work. The study also indicated that the male (80.9%)
and female (90.5%) respondents agreed or strongly agreed to the statement that “pharmacists
should have a workable knowledge of word-processing software”, male (70.3%) and female (84.8%), to
the statement that “a computer course should be part of the pharmacy curriculum”, and disagreed or
strongly disagreed to the statement that “computers in the pharmacy will increase the workload on the
pharmacist” (male — 65.5% and female - 82.5%) (15).

Studies mentioned here depict that knowledge and attitude of health professionals contribute

significantly to the successful implementation of Internet-based information systems.

3.4 Government’s Commitment to implement Web-based DIS

In order to implement citywide or nation-wide information system, whereby the owner of the
system is the government, there needs to be a strong leadership by the government in order to
push for the system’s realization despite the various implementation hurdles that will come along

the way and despite the reluctance of some participating health facilities.

In a WHO guideline issued in 1998 to aid drug regulatory authorities of its member states in

automating their drug registration systems, it has outlined the following processes as sequential

and necessary for a smooth transition from the manual to computerized system (23):

= Secure Political Support,
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* Review Enabling Legislation and Regulations,

* Identify Needs, Define Enabling Objectives, and Establish Priorities,
* Identify Funding and Support Requirements and Sources,

* Appoint Technical Coordinator and Define Time Schedule,

* Review Forms, Procedures, and Correspondence,

* Update Forms and Certificates, as Required,

* Prepare Data and Decide How to Handle Data Entry,

* Train Staff in Software System and New Procedures,

* Begin Computerization, and

* Operate and Maintain Computer-Assisted Drug Registration System

All of these sequential activities require national drug regulatory bodies of governments to show
their commitments and take leadership positions in realizing such systems. These points can be
summarized into two core requirements — review of the National Drug Policy and the
Government’s Initiatives in realizing a web-based drug information system. In order to
implement a web-based DIS in Ethiopia, with pharmacies and drug stores as the major

stakeholders, DACA' has to have the level of commitment that should lead the way to the

realization of such systems.

3.5 Previous Researches in the Area

This study emphasizes the Ethiopian Healthcare System in general and the Ethiopian
Pharmaceutical sector in particular. To the knowledge of the researcher, studies carried out to

introduce computer-based information systems are non-existent.

' DACA is the sole drug regulatory body of the Ethiopian government. It is empowered with the authority to issue
license of professionals as well as DROs, approve drug imports, issue guidelines and standards on establishment and

operation of DROs, DICs, and drug manufacturers, etc.
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However, from the very few studies conducted elsewhere and found to be relevant for review is
the study made in rural Haiti by Elisabeth J Berger et al. entitled, “Implementation and evaluation of
a web-based system for pharmacy stock management in rural Haiti" (24). This study evaluates the
implementation of web-based pharmacy-stock management system, supporting nine clinics in
rural Haiti. The researchers used standardized WHO stock cards to develop the system. The
system allows pharmacy staff at all clinics to enter stock levels and also to request drugs and track
shipments. The source of internet connection used was via satellite. The major achievements of

the system are that it:
* is a widely accepted by its users,
* is based on WHO standard stock cards,

* is the de facto source of stock information in those clinics, and

that drug stock-outs have fallen from 2.6% to 1.1% over a period of one year

The limitations of this system are that it has no drug-information provision component and that it

only supports nine clinics.
The implications of this study to this research are that

* even when scope is limited to stock management, this system has gained user acceptance

due meeting the following requirements:
o easy-to-use system design,
o multi-language support,
o ability to support and backup the system in remote sites, and
o overview of stock at all warehouses

* the presence of diseases such as TB and HIV/AIDS contributed to the acceptance and

usage of the system by users,

* it is possible to implement web-based systems even in remote areas if computers,

computer-trained personnel, and internet connection are not interrupted,
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* piloting the system in a small area with limited users and sharing the success to other

regions improves user acceptance and system realization

Another study relevant to be reviewed here is the study made in the UK entitled, “7aking
pharmacy services to a new level with the intranet” (25). This is a qualitative study undertaken to
explore the opportunity presented by the Intranet — a type internet for a specific community, in
this case for the pharmacy community in the Bart’s and The London NHS Trust hospitals. This
study presents the selected pharmacist services that are deemed appropriate for publishing on the
intranet. According to Tugwell, the following pharmacy activities can be made available on the

intranet system:
» Prescribing guidelines
= Pediatric formulary
= Pharmacy bulletins
= Policies on medicines
= Drug information systems
» Status of newly marketed drugs
= Forthcoming events
» Summaries of conferences and seminars
»  Clinical trials information, and
* Therapeutic drug monitoring and physiological levels

The major achievement of the system is that it depicted the real possibilities in tapping the
potential of intranet technology use. In addition, it showed how health professionals in the
pharmaceutical sector could benefit from web-based systems, particularly in the provision of drug

information. The limitations of this study are that it is not generic — it is limited to British NHS

Trust hospital pharmacies.

Page | 22



The implications of this study are that:

* Itis possible to make up-to-date information about drugs and their formulary on a system

for professionals’ use,

* Web-based system are easy to maintain — since the maintenance of the system is done at

the server and all users immediately access the changes,

= Itis possible to make Adverse Drug Reaction (ADR) information available to dispensing

professionals from clinical trials conducted every time,

* It is possible to make pharmacy bulletins, prescription and dispensing guidelines, and

related information available on a web-based system

These two studies show that web-based drug information system can be implemented if the users
are computer-trained, if the facilities have the required computers and Internet connection, and
the regulatory agency along with pharmacies, drug stores, and DIS centers are committed to its
implementation. However, the mere opportunity presented by implementing web-based drug
information systems does not guarantee successful implementation. In fact, it can lead to failures
and frustration on the part of professionals, not only on the system but also against other systems.

Hence, with careful analysis and discussion, the results of this research can be compared partially

with these researches.

3.6 Conceptual Framework

The conceptual framework for this research is derived from the above descriptions of the major

determinant factors that are considered relevant for implementing a web-based drug information

system in Ethiopia. It is depicted in the following diagram:
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Figure 2: Conceptual Framework of the research

3.7 Related Works in Ethiopia

To the knowledge of the researcher, no study has been found that analyzed the prospects of

implementing a web-based drug information system in Ethiopia or in Addis Ababa. Hence, this

study will try to contribute new knowledge about what prospects lie currently in order to

implement a web-based drug information system in Ethiopia in general and in Addis Ababa in

particular,
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CHAPTER FOUR
METHODOLOGY
4.1 Study Design

The study used both quantitative as well as qualitative study methods in the form of drug facility-
based cross-sectional survey and key informant interviews to gather data that is not captured by

the quantitative method and triangulate the findings of the study.

4.2 Study Area

The study is conducted in Addis Ababa. Addis Ababa is the capital city of Ethiopia and has 10
sub-cities as its major classifications. There are 320 public, private and NGO pharmacies and
drug stores in the city licensed and operational at the time of data collection. The city is selected

as it has better ICT infrastructure than other towns in the country (4).

4.3 Source and Study Population

The source populations are all licensed pharmacists and druggists working in public, private, and
NGO pharmacies and drug stores in Addis Ababa. The study populations or the sampling frame

of this study comprise of the chief pharmacists and druggists, or administrators of these

pharmacies and drug stores.

The inclusion criteria in this study are:
* The DRO should have a renewed license of operation,
= The DRO should be located in Addis Ababa,
= The DRO should deal with dispensing of human drug

The exclusion criterion in this study is that the DRO should not be a rural drug vendor.
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4.4 Sampling Procedure

This study used a survey of all the 320 pharmacies and drug stores in Addis Ababa that have a
renewed operational license. For the qualitative study part, Key Informant Interviews with four

designated officials from DACA, St. Paul and Black Lion hospital DICs were performed.
4.5 Variables in the Study
The study has the following dependent and independent variables.
Dependent
* [T Infrastructure availability in DROs,
* Basic IT Knowledge of respondents/professionals,
* Attitude of respondents about web-based drug information system,
Independent
* Socio-demographic Characteristics (such as age and sex of respondents),
= Professional Category (Pharmacist or Druggist)
= Service Year of respondents,
= Location of Health Facility (Sub-City),
= Health Facility Type (Pharmacy or Drug Store),
= Type of Ownership of Health Facility (Public, NGO or Private),
* Availability of Computers in the DRO, and

= Completion of formal computer training
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4.6 Data Collection Procedures

Both quantitative and qualitative techniques of data collection methods were employed in the
study. In the survey part, questionnaires were distributed to DROs in the 10 sub-cities of Addis
Ababa. The list of DROs used in the study is provided in ANNEX 1.

Primary data is used in the study. A self-administered questionnaire is developed by using as a
model the Professional Practice Standards of the Pharmaceutical Society of Australia (5), and the
WHO guideline to develop a knowledge, attitude and practice survey (6). The questions include

Yes or No type questions, 5-point Likert Scale and a few close-ended questions.
The questionnaire covers four aspects of the study:

= Socio-demographic characteristics,

= IT Infrastructure availability questions,

* Knowledge about computers and Internet-based systems, and

= Attitude about computers and Internet-based drug information systems

The questionnaires were distributed to and collected from chief pharmacists or chief druggists of
the 320 pharmacies and drug stores in the 10 sub-cities of Addis Ababa by hiring six (6) data

collectors.

Key informant interviews were also conducted with designated officials from DACA, St Paul and
Black Lion hospital DIS centers. The interviews were conducted using separate interview guide
for each Interviewee. The interviews were made by the principal investigator, Tape recorder
could not be used because of the refusal of the key informants to be recorded. Rather, responses

to interview guide questions were manually recorded. After the data collection is completed, data

entry, cleaning, and analysis were made using SPSS v16.

4.7 Data Analysis Procedures

Frequency tables, proportions and crosstabs were used for the descriptive analysis. For the data

presentation, tables and different type of graphs were employed. Associations among
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independent variables and outcome variables were seen using Odds Ratio and Binary Logistic
Regression when it 1s appropriate. For multivariate analysis, the necessary adjustment was done
for the possible confounding factors to identify the predicting factor for the outcome variables.
Hence, internal comparison between the variables was done based on adjusted odds ratio. In line

with this statistical significance was observed using 95% Confidence Interval.

Responses to the qualitative data (exploring the level of government’s commitment towards web-
based DIS implementation) are organized based on their thematic area. The responses of the
interviews were summarized into six thematic areas. Responses of each key informant were then

merged to these thematic areas.

Status of basic knowledge of respondents about computers and the Internet was analyzed by a set
of nine questions. Continuous scores from these categories were dichotomized into “Satisfactory
Knowledge” and “Unsatisfactory Knowledge”. Respondents who scored more than the second
quartile (= 50%) score were categorized as having satisfactory knowledge while those who scored
below the median score were categorized as having unsatisfactory knowledge. Similarly, attitude
of respondents about internet-based DIS implementation was analyzed by a set of nine questions,
Continuous scores from these categories were dichotomized into “Favorable Attitude” and
“Unfavorable Attitude”. Respondents who scored above and below the second quartile (= 50%)

score were categorized as having favorable and unfavorable attitude respectively.

IT infrastructure availability among DROs was analyzed by a set of six questions, comprising
topics about the presence or absence of computers and Internet connection, the level and
frequency of their use, and the affordability of computers and Internet connection by the DROs at
the time of the survey. Planning to acquire computers and Internet connection was also used to
analyze the availability of IT infrastructure in DROs. Responses to these questions were then
dichotomized into “Have IT Infrastructure” and “Don’t Have IT Infrastructure” categories.
DROs which, reported as having computers and Internet connection or have planned to acquire
them, are categorized as having the required IT infrastructure. Those who reported as not having
computers, not affording to acquire computers, or not planning to acquire computers are

categorized as not having the required IT infrastructure.
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4.8 Data Quality Control

Since all the pharmacies and drug stores in Addis Ababa are participants of the study, in order
not to contaminate the study population, the questionnaire was pre-tested at Nazereth town and
refinements, in terms of clarifying vague or ambiguous questions, were made from the feedback

gained. The questionnaire was further developed and enriched by reviewing additional literature.

The final working version of the questionnaires was then translated into Ambharic so that
respondents get comfortable answering the questions. In order to minimize translation errors, the
Ambharic version was then back translated to English by an independent professional and the

original Englisht and the back-translated English versions were compared for consistency.

Data collectors were also oriented on data collection techniques and tools. Moreover, random
visits to DROs, half and full day reports of problems encountered over telephone, exchange of
information via SMS, and experience-sharing and problem-solving meetings half way in the data

collection period helped maintain the quality of the data collected.

4.9 Ethical Consideration

Ethical clearance was obtained from Addis Ababa University, Joint Academic Commission of
the Faculties of Informatics and Medicine. Following the issuance of the ethical clearance, the
proposal was provided to Addis Ababa City Administration Health Bureau for obtaining a permit

to collect data from the respective pharmacies and drug stores.

The objective of the study is clearly put on the Information Sheet preceding the questionnaire and
Interview guides. Participants were also asked about their consent to participate in the study
orally as well as via a consent letter. The information sheet and consent letter are presented and
described to participants, both in the questionnaire and orally for the interviews to be conducted
before any kind of consultation is initiated. The discussants of the key informant interview were

told that their responses are confidential and shall be used merely for the purpose of the research

work.
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4.10 Dissemination of Results

The findings of the study will be presented to the Joint Academic Commission of Faculty of
Informatics and Faculty of Medicine, AAU, as a thesis in partial fulfillment of Master of Science
degx.-ee (M. Sc.) in Health Informatics. The findings of the study will also be submitted to
Ethiopian Drug Administration and Control Authority (DACA) and interested development
partners of FMoH and DACA. In addition, the results may also be presented in various

conferences.
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CHAPTER FIVE

ANALYSIS OF RESULTS AND DISCUSSION
5.1 RESULTS

5.1.1 Socio-demographic characteristics of respondents

Among the 320 questionnaires distributed to an equivalent number of respondents in each DRO,
only 265 questionnaires were filled and collected, making an overall response rate of 83%.

One hundred sixty one (61%) of the respondents were males while 103 (39%) were females. The
age of respondents ranged from 19 to 68 years with median age being 30 years and the Mean
(+SD) age 33.8 (10.94). From 265 respondents who participated in the study, 105 (39.8%) were
Pharmacists, 148 (56.1%) were Druggists, and 11 (4.2%) were Pharmacy Technicians. The survey
also revealed that 130 (49%) of the respondents worked in Pharmacies whereas 135 (51%) of
them worked in Drug Stores. As shown in Figure 3, these pharmacies and drug stores are fairly
distributed throughout the 10 sub-cities of Addis Ababa.

Distribution of DROs in the 10 Sub-cities of Addis Ababa

Nifas Silk Lafio
% Addis Ketema
Kolfe Keraniyo ;:'_J' > 1%

Akaki Kaliti

w48
e 4%

Figure 3: Distribution of DROs among the 10 sub-cities of Addis Ababa, April-May, 2010
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Table-1 - Socio-demographic characteristics of respondents, Addis Ababa,

March-April, 2010
N=265

Characteristic Frequency Percent (%)
Sex

Male 162 61.1%

Female 103 38.9%
Age distribution of respondents (Years)®

<22 12 5.0%

23-27 106 40.0%

28 - 32 48 20.1%

33-37 30 12.6%

38 -42 17 7.1%

43 -47 15 6.3%

48 - 52 20 8.4%

53-57 7 2.9%

58 -62 7 2.9%

63 + 3 1.3%
Professional Category of Respondents

Pharmacist 105 39.6%

Druggist 149 56.2%

Pharmacy Technician 1 4.2%
Type of Drug Retail Outlets

Pharmacy 130 49%

Drug Store 135 51%

* Categorization for age distribution is done using Sturges rule (K= 1+3.22 (log n)) and W= (L-S)/K. where K is
number of classes and W is class width.
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(Table-1 Cont’d)

Sub-city distribution of respondents
Addis Ketema
Akaki Kaliti
Arada
Bole
Gulele
Kirkose
Kolfe Keraniyo
Nifas Silk Lafto
Lideta
Yeka
Ownership of DRO
Public/Governmental
Private
NGO
Total Work Experience of Respondents’ (Years)
<5
6-10
11-15
16 - 20
21-25
26 - 30
31+

29
12
28
49

31
22
21
26
31

22
237

131
53
22
23
17

10

10.9%
4.5%
10.6%
18.5%
6.0%
11.7%
8.3%
7.9%
9.8%
11.7%

8.3%
89.4%
2.3%

49.4%
20.0%
8.3%
8.7%
6.4%
3.4%
3.8%

* Categorization for Total Work Experience of respondents is done using Sturges rule (K=

(L-S)/K. where K is number of classes and W is class width.

1+3.22 (log n)) and W=
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5.1.2 IT Infrastructure Availability in DROs

IT infrastructure availability in DROs was assessed by a set of six questions, Accordingly, One
hundred seventeen (44.2%) of the 265 DROs surveyed reported that they have at least one
computer in their store. Another 58 (28.7%) of the DROs reported they are planning to acquire
computers for their store. Thirty-three (32.7%) DROs reported that they have Internet
connection. Another 51 (19.2%) DROs indicated that they are planning to acquire Internet
connection for their store. In terms of having the financial capacity of acquiring computers and
Internet connection, 127 (47.9%) of DROs reported that they can afford to acquire a computer
and Internet connection for their stores. Table 2 depicts summary of responses to selected IT

Infrastructure questions.

Table 2 - IT Infrastructure Availability in Drug Retail Outlets, Addis Ababa,
March-April, 2010

N=265
Category Frequency Percent
Computer Available in DRO
Yes 117 44.2%
No 148 55.8%
Computer Planned for DRO
Yes 58 28.7%
No 144 71.3%
Computer Affordable for DRO
Y i 127 47.9%
No 138 52.1%
Internet Available in DRO
¢ Y:: i 33 12.5%
No 232 87.5%
In o
ternet I:Eésanncd for DR - 19.2%
No 214 80.8%
Internet .?{f:sordable for DRO e 47.9%
No 138 52.1%
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One hundred thirty five (51%) of the DROs are categorized as having the required IT
infrastructure while the remaining 130 (49%) fall short of meeting these requirements. Figure 4
and 5 depict computer and Internet availability and affordability in DROs.

160 148 0 1
140 12 4
1 o
120
100 1\
150 12
80
L
w m
o st
L Eil
g ¥
0 p b
Yeu Ne Yo Ne Y No Yoo Ne Yo Xo VYoo Ne
Computer Availible  Computer Planned for = Computer Affordable Intemnet Available in  Taternet Plasaed for  Interoer Affacdabie
s DRO DRO fo1 DRO DRO DRO ot DRO

Figure 4: Computer and Internet Availability of DROs in Addis Ababa, April-May, 2010

IT Infrastructure Availability in
DROs

Figure 5: IT Infrastructure Availability in DROs, Addis Ababa, March-April, 2010
5.1.3 Knowledge about computers and the Internet

One hundred ninty (71.7%) of the respondents have completed formal computer trainings
whereas 218 (82.3%) of them reported they know about computerized database systems.

Regarding the Internet, 165 (62.3%) and 94 (35.5%) of the respondents reported that they use the
Internet and know about Internet-based drug information systems respectively. Table 3 presents
results to the basic knowledge questions.
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Table 3 — Basic knowledge of respondents about computers and the Internet, Addis Ababa,

March-April, 2010

Category Frequency Percent (%)
Taken Formal Computer Training

Yes 190 71.7

No 75 28.3
Knowledge about Computerized Database Systems

Yes 218 82.3

No 47 17.7
Respondents Using the Internet

Yes 165 62.3

No 100 37.7
Respondents using the Internet for Drug Information

Yes 192 1),

No 73 21.5
Respondents who Know about Internet-based Drug Information System

Yes 94 35.5

No 171 64.5
Frequency of Internet use for Drug Information

Daily 10 3.8

Monthly 17 6.4

Weekly 7 2.6

Rarely 158 59.6

Never 73 27.5
Relevance of Drug Information from Internet

Very Important 187 70.6

Important 69 26.0

Not Enough 5 1.9

Irrelevant 2 0.8

Wrong : 0.8
Computer Use for Stock Management

Yes 48 18.1

No 217 81.9
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Of the DROs which reported using computers, 66% of them revealed that they use their
computers for email communication, 34% for document processing and 30% for drug-related
work. However, these numbers are not exclusive to the choices presented here as those who use
computers for email communication might also use them for document processing and drug —

related work. Table 4 presents the results to purpose of computer use questions.

Table 4 — Purpose of computer use in DROs, Addis Ababa, March-April, 2010

Email Document Drug-related Other activitics
Processing work
Purpose of Y 175 660 3 = "
Computer use es 66% 90 34% 81 30.6% 28 10.6%
No 9 34% 175 66% 184 69.4% 237 89.4%

Basic knowledge of respondents about using computers and the Internet was assessed based on a
set of twelve questions. Accordingly, 174 (65.7%) of the respondents scored the second quartile
score (> 50%) and above and hence are categorized as having “Satisfactory Knowledge" whereas
those who scored below the median value are labeled as having “Unsatisfactory Knowledge”.

Basic Knowledge of Respondents

Figure 6: Basic Knowledge of Respondents about computers and the Internet, Addis Ababa, March-
April, 2010
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5.1.4 Attitude of Respondents about Web-based DIS Implementation

Two hundered fifty four (95.9%) of the respondents reported to “Agree” or “Strongly Agree” to
the statement that detailed information about different drugs and their brands is important for
daily operations. (96.2%) 255 of the respondents reported to “Agree” or “Strongly Agree” to the
statement that computer-based information systems are important for stock management and for
avoiding stock-outs. (83.4%) 221 reported to “Agree” or “Strongly Agree” to the idea that
computer-based information systems will help improve the reporting of Adverse Drug Reactions
(ADRs). (80%) 212 reported to “Agree” or “Strongly Agree” to the idea that computer-based
information systems are important to exchange stock-out information exchange between DROs.
(83.4%) 221 reported to “Agree” or “Strongly Agree” to the idea that computer-based

information systems will help locate where a specific drug can be found at any one time.

Despite these optimistic opinions of respondents, only 199 (75.1%) of the DROs reported that
they are ready to use a web-based drug information system. However, the majority of
respondents (249 = 94%) confirmed that providing training on how to use computers and the
Internet helps implement Internet-based Drug Information System. There is a significant gap
between the number of respondents regarded as having a favorable attitude and the individual
responses to the major attitude question. This is partially due to respondents agreeing to the
major attitude questions than in their overall score. To look into the factors that resulted in such a
difference better and to analyze the significance of relationship these factors have on the attitude

of respondents, the predictors of attitude should be explored. Table 5 shows a summary of the

responses to attitude assessment questions.
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Table 5 - Attitude of Respondents about Internet-based Drug Information System in Ethiopia,
Addis Ababa, March-April, 2010

Category

N=265

Frequency  Percentage (%)

Detail Information about different drugs and their brands is
important for daily operations

Strongly Agree 214 80.8
Agree 40 15.1
Undecided 10 3.8
Strongly Disagree 1 0.4
Computer-based Information systems are important for stock
management and avoid stock-outs
Strongly Agree 203 76.6
Agree 52 19.6
Undecided 7 26
Disagrec 2 0.8
Strongly Disagree 1 0.4
Computer-based Information Systems are important for better
reporting ADRs
Strongly Agree 140 52.8
Agree 81 30.6
Undecided 29 10.9
Disagree 13 4.9
Strongly Disagree 2 0.8
Computer-based Information Systems are important for
exchanging stock-out with other DROs
Strongly Agree 134 50.6
Agree 78 294
Undecided 34 12.8
Disagree 18 6.8
Strongly Disagree I 0.4
Computer-based Information Systems are important for locating
where a specific drug can be found
Strongly Agree 139 52.5
Agree 82 309
Undecided 27 102
Disagree 16 6.0
Strongly Disagree I 0.4
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(Table 5 - Cont’d)

Implementing Internet-based Drug information System helps to
exchange information with DACA

Strongly Agree 158 59.6
Agree 87 32.8
Undecided 12 4.5
Disagree 5 1.9
Strongly Disagree 3 I
DRO is ready to use Internet-based Drug Information System
Strongly Agree 124 46.8
Agree 75 28.3
Undecided 64 24.2
Disagree 1 0.4
Strongly Disagree 1 0.4
Providing Training on Computer and Internet use helps
implement Internct-based Drug Information System
Strongly Agree 161 60.8
Agree 88 33.2
Undecided 10 3.8
Disagree 6 2.3
DRO affords to use computer and Internet service
Strongly Agree 125 47.2
Agree 97 36.6
Undecided 40 15.1
Disagree 3 11

Attitude of respondents about web-based DIS implementation was assessed based on a set nine

Likert-scale questions. The responses to these categories were dichotomized into “Favorable

Attitude” and “Unfavorable Attitude” based on the second quartile score. Respondents who

scored above and below the second quartile score (8.0) are categorized as having a favorable or

unfavorable attitude towards web-based DIS.

Accordingly, 193 (72.8%) of the respondents have favorable attitude whereas 72 (27.2%) of the
information  system

respondents have unfavorable attitude

implementation. Figure 7 depicts

towards web-based drug

the attitude of respondents towards web-based DIS in Ethiopia.
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Attitude of Respondents towards web-based DIS
in Ethiopia

Figure 7: Attitude of Respondents towards web-based DIS in Ethiopia, Addis Ababa,
March-April, 2010

Respondents also identified the challenges the DROs face in using a prospective web-based DIS
by agreeing to a set of possible factors identified from the literature. Table 6 presents their

responses.
Table-6 — Challenges of DROs in using web-based Drug Information System,
Addis Ababa, March-April, 2010
DRO's challenges to use web-based Drug Information System

Yes No
Computer Unavailable 108 157
Computer Training Unavailable 62 203
Internet Unavailable 155 110
Lack of Intention 32 233
Factors not specified 39 226

According to the responses, unavailability of computers (108) and the Internet (155) in the DRO
are the major challenges the respondents identified. The respondents also identified advantages
and challenges that they think will be presented by implementing a web-based DIS in Uthiopia.
Table 7 depicts the summary of the responses.
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Table-7 — Advantages and challenges of using web-based Drug Information System,
Addis Ababa, March-April, 2010

Advantages of web-based Drug Information System

Yes No
Improved Information handling 185 80
Up-to-date drug Information 234 3]
Providing better information to clients/patients 171 94
Avoiding stock-outs 169 96
Improving ADR reporting 171 94
Other 20 245
Challenges of web-based Drug Information System
Misunderstanding database systems 43 222
Not specifying stock-outs to other DROs 12 253
Cost of Internet 167 98
Computer unavailable 64 201
Other 33 232

Although the respondents agree with most of the perceived advantages of a web-based DIS, the

cost of subscription to Internet service has been a significant factor as it is reported by 167

respondents.

The numbers and percentages described above indicate the primary findings of the survey. For

more analysis of each of these data and their relationship, predictors of relationship between the

outcome variables and the possible factors are presented below.

Predictors of Information Technology Infrastructure Availability

The predictors for IT infrastructure availability in DROs were seen using a set of three variables,
Location (Sub-city), Type and Ownership of DROs. Accordingly, only the Type of DRO is found
ct in the availability of IT infrastructure, with Pharmacies less likely to
5% CI) = 0.44 (0.26,0.76)).

to have a significant effe
have the required IT infrastructure as compared to Drug stores [OR(
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Table 8 presents the results of multivariate logistic regression of the three variables in relation to
IT infrastructure availability in DROs.

Table-8: Multivariate logistic regression of selected variables in relation to IT Infrastructure
Availability in DROs, Addis Ababa, March — April, 2010

Variablces Have IT Don't Have IT Crude OR Adjusted OR
Infrastructure Infrastructure

Location of DRO (Sub-City)

Addis Ketema 16(51.6) 15(48.4) 1.33(0.48,3.69) 1.35(0.47,3.86)

Akaki Kaliti 17(58.6) 12(41.4) 1.88(0.47,7.54)  1.96(0.47,8.20)

Arada 8(66.7) 4(33.3) 0.94(0.34,2.60)  1.10(0.38,3.21)

Bole 14(50.0) 14(50.0) 0.76(0.31,1.88)  0.95(0.37,2.42)

Gulele 22(44.9) 27(55.1) 0.73(0.22,2.45)  0.69(0.20,2.40)

Kirkose 7(43.8) 9(56.2) 0.68(0.25,1.85) 0.82(0.29,2.33)

Kolfe Keraniyo 13(41.9) 18(58.1) 0.78(0.26,2.34)  0.76(0.25,2.33)

Nifas Silk Lafto 10(45.5) 12(54.5) 1.88(0.60,5.91) 2.05(0.63,6.71)

Lideta 14(66.7) 7(33.3) 1.09(0.39,3.11)  1.30(0.44,3.85)

Yeka® 14(53.8) 12(46.2) 1.00 1.00

Type of DRO

Pharmacy 55(42.3) 75(57.7) 0.50(0.31,0.82)" 0.44(0.26,0.76)"

Drug Store* 80(59.3) 55(40.7) 1.00 1.00

Ownership of DRO

Private 119(50.2) 118(49.8) 2.01(0.36,11.22) 1.72(0.28,10.72)

Public/Governmental ~ 14(63.6) 8(36.4) 3.5(0.52,23.56)  4.14(0.55,31.06)

NGO? 2(33.3) 4(66.7) 1.00 1.00

*Significant at P-value <0.05 $Reference Group

Predictors of Knowledge about computers and the Internet

In order to predict the significant factors affecting the knowledge of respondents about computers
and Internet connection, Sex, Age Group, Professional Category, Type of DRO in which they
work in, and Ownership of DROs were used as the determinant factors. In addition to these,
presence of computers and Internet connection are used to identify the factors having the most
effect on the knowledge of respondents. The effect of each of these independent variables on the
knowledge of respondents is analyzed by making a multivariate logistic regression shown on

Table 9.
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Table-9: Multivariate logistic regression of selected variables in relation to Respondents’
knowledge about computers and the Internet, Addis Ababa, March ~ April, 2010

;aﬁablc& Satisfactory (%) Unsatisfactory (%) COR (CI: 95%) AOR (CI: 95%)
ex

Male 98(60.5) 64(39.5) 0.54(0.32,0.93)*  0.81(0.39,1.66)
Female§ 76(73.8) 27(26.2) 1.00 1.00
Age Group

Younger Age 92(78.0) 26(22.0) 2.81(1.63,4.83)*  2.02(0.86,4.74)
Older Age 82(55.8) 65(44.2) 1.00 1.00
Professional Category

Pharmacist 75(71.4) 30(28.6) 1.54(0.91,2.62) 3.92(1.46,10.55)*
Druggist§ 99(61.9) 61(38.1) 1.00 1.00
Professional Experience’

< 5 Years 93(75.6) 30(24.4) 5.21(2.67,10.18)*  2.85(0.77,10.55)
6 - 10 Years 45(73.8) 16(26.2) 4.73(2.17,10.29)*  2.04(0.72,5.78)
11-15 Years 14(63.6) 8(36.4) 2.94(1.07(,8.13)*  1.95(0.68,5.62)
> 15 Years§ 22(37.3) 37(62.7) 1.00 1.00
Location of DRO (Sub-City)

Addis Ketema 16(55.2) 13(44.8)

Akaki Kaliti 6(50.0) 6(50.0)

Arada 19(67.9) 9(32.1)

Bole 36(73.5) 13(26.5)

Gulele 11(68.8) 5(31.2)

Kirkose 19(61.3) 12(38.7)

Kolfe Keraniyo 14(63.6) 8(36.4)

Nifas Silk Lafto 14(66.7) 7(33.3)

Lideta 18(69.2) 8(30.8)

Yeka§ 21(67.7) 10(32.3)

Type of DRO

Pharmacy 92(70.8) 38(29.2) 1.57(0.94,2.61) 0.47(0.17,1.30)
Drug Store§ 82(60.7) 53(39.3) 1.00 1.00
Computer Available in DRO

Yes 93(79.5) 24(20.5) 3.21(1.84,5.57)* 2.08(1.00,4.31)*
No§ 81(54.7) 67(45.3) 1.00 1.00
Taken Formal Computer Training

Yes 14.53(7.61,27.74)* 14.56(6.71,31.62)*
No§ 1.00 1.00

*Significant at P-value <0.05 SReference Group

*5 years is required to have a druggist of pharmacist license
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The data presented on Table 9 is rearranged to gain understanding of the factors affecting the
knowledge of respondents. The rearrangements are made on the age grouping as well as on
professional experience. The age grouping is done by taking the median age of 27 as a cut off
point for younger age and older age professionals. The professional experience is also rearranged
in 5 years interval. The COR and AOR values for sub-cities is not presented because no
statistically significant relationship exists between knowledge of respondents and the location in

which they work.

Among the possible factors that may have contributed to the knowledge status of respondents,
one of the significant factors in having a better knowledge is the type of profession which the
respondents have, with pharmacists having better knowledge than druggists [OR (95% CI =
7.38(1.22, 44.77)]. Another significant factor is the availability of computer in the DRO in which
the respondent works [OR (95% CI) = 2.19(1.05, 4.57)]. Though it seems obviously, taking
formal computer training is also a significant factor in having a better knowledge than the
reference group [OR (95% CI) = 15.94(7.30, 34.83)).

Predictors of Attitude of Respondents about Web-based Drug Information System

Among the possible factors assumed to have effect on the respondents’ attitude towards web-
based DIS implementation, only Age is found to be significant, with younger age groups having
more favorable attitude than older age ones [2.18(1.03,4.61)]. This implies that none of the
factors is more significant than the other factors in contributing to the favorable or unfavorable
attitude of respondents about web-based DIS implementation in Ethiopia. The same data

rearrangement used for the analysis of factors affecting the knowledge of respondents is also used

here.

Table 10 depicts some of the results of the degree and significance of the relationship between

selected variables in relation to respondents’ attitudes.
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Table-10: Multivariate logistic regression of selected variables in relation to Respondents’
attitude about web-based drug information system, Addis Ababa, March — April 2010

;’aﬁab'f-s Favorable (%) Unfavorable (%) COR (CI: 95%) AOR (CI: 95%)

ex

Male 116(71.6) 46(28.4) 0.85(0.49,1.49)  0.86(0.46,1.61)

Female§ 77(74.8) 26(25.2) 1.00 1.00

Age Group

Younger Age 90(76.3) 28(23.7) 0.70(0.43,1.15)  2.18(1.03,4.61)*

Older Age§ 103(70.1) 44(29.9) 1.00 1.00

Professional Category

Pharmacist 76(72.4) 29(27.6) 0.96(0.55,1.67)  0.64(0.28,1.47)

Druggist 109(73.2) 40(26.8) 1.00 1.00

Professional Experience

< 5 Years 93(75.6) 30(24.4) 1.02(0.52,2.00)  0.44(0.17,1.17)

6 - 10 Years 45(73.8) 16(26.2) 2.73(0.76,9.77)  1.07(0.42,2.70)

11-15 Years 14(63.6) 8(36.4) 0.98(0.50,1.93)  2.71(0.68,10.84)

> 15 Years§ 22(37.3) 37(62.7) 1.00 1.00

Location of DRO (Sub-City)

Addis Ketema 20(69.0) 9(31.0)

Akaki Kaliti 7(58.3) 5(41.7)

Arada 20(71.4) 8(28.6)

Bole 33(67.3) 16(32.7)

Gulele 13(81.3) 3(18.7)

Kirkose 26(83.9) 5(16.1)

Kolfe Keraniyo 15(68.2) 7(31.8)

Nifas Silk Lafto 13(61.9) 8(38.1)

Lideta 21(80.8) 5(19.2)

Yeka§ 25(80.6) 6(19.4)

Type of DRO

Pharmacy 98(75.4) 32(24.6) 1.29(0.75,2.22) 1.45(0.61,3.44)

Drug Store§ 95(70.4) 40(29.6) 1.00 1.00

Computer Available in DRO

Yes 88(75.2) 29(24.8) 1.24(0.72,2.15)  1.12(0.60,2.10)

No§ 105(709)  43(29-1) 1.00 ey

Taken Formal Computer Training

Yes 140(73.7) 50(26.3) 1.16(64,2.10) 1.16(0.58,2.32)

No§ 53(70.7) 22(29.3) 1.00 1.00
SReference Group

*Significant at P-value <0.05
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5.1.5 Qualitative Results

Four key informant interviews were conducted with designated officials from DACA, and the
two operational Drug Information Service (DIS) centers — St. Paul Hospital DIS and Black Lion
Hospital DIS. The issues raised in these interviews are summarized into the following thematic

areas.
The National Drug Policy and Drug Information Service

Mentioning the National Drug Policy of Ethiopia, which is developed in November 1993, the
interviewed DACA official stressed that technology support for the Ethiopian pharmaceutical
sector has been given due emphasis. Specifically, issues like drug information and promotion,
stock management and distribution, and rational use of drugs along with training and utilization
of health professionals in the field of pharmacy have been given due attention by the government,
according to the DACA official. Therefore, the development of a web-based DIS in Ethiopia

should be seen as an important support activity to implement the policy objectives and strategies.

The DACA official also stated that the existing drug information system is “almost non-existent”,
although new initiatives are showing encouraging results. Drug information to professionals is
not being properly delivered. There are new initiatives being started, however, such activities
have not met the demand for proper drug information. Moreover, professionals acquire drug

information with their own efforts, according to an interviewee from the St. Paul Hospital DIS

center.

Stating the major reasons for the poor status of drug information service prevailing thus far, the

DACA official raised the following points:

» Health professionals’ perception of drug information services has been low in terms of

considering it as a specialization area,

* Resource limitation, particularly budget constraint, has been hindering government health

facilities from institutionalizing drug information services,

*» Curriculums in pharmacy education in government and private universities and colleges

have not included courses on drug information so far,
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» Lack of trainings to health professionals on finding drug information from different
sources, such as the Internet, and

= Turnover of highly trained staff

However, drug information, in connection with the rational use of drugs and in providing quality
medicines to the public at large, is getting much more attention by the government, according to
the DACA official. Hence, technological solutions to improve the existing drug information

system in Ethiopia are highly acceptable according to the interviewed DACA official.
Government’s Initiatives towards an improved Drug Information System

According to the DACA official, the government is taking the following initiatives to improve the

existing drug information system in Ethiopia. These are:
« The establishment of Drug Information Service centers,

« Training of DACA staff as Training of Trainers (TOT) to avail at least one pharmacist and

one medical doctor in every health facility,

« Provision of drug information sources such as the Ethiopian Drug Formulary, the

American National Formulary, pharmacopoeia, etc, and

Preparation of standard treatment guidelines, drug information establishment guideline,

etc

Regarding the establishment of DIS centers, DACA is planning to establish a National Drug

Information Center as a coordinating body for the regional and facility-level DIS centers.

When these drug information service centers become fully operational, then it will be easier to
think of a web-based drug information system in Ethiopia, according to the DACA official.

Currently, DACA has issued a guideline for the establishment and operation of Drug

Information Center in Ethiopia. However, institutionalizing these DIS centers has not been

started yet.

The DACA official also stated that funds for the establishment and operation of DIS centers are

being acquired from DACA’s development partners. In addition to fund raising, DACA is also

Page | 48



requesting technical assistance in the scaling up DIS centers in the country. Alongside
development partners, professional associations such as the Ethiopian Pharmaceutical

Association (EPA) are also providing supporting DACA's such efforts.

These and other initiatives that DACA is undertaking are encouraging signs of an improved drug
information system in Ethiopia for the years ahead. The addition of web-based drug information

system will strengthen such efforts and achieve better policy implementation.
Role of Drug Information Service centers at Health Facilities

The role of the national and regional DICs and facility-level DIS centers is to facilitate and make
sure health care providers and the general public get accurate, timely and impartial drug
information that allow delivering quality healthcare to the public at large, according to the
DACA official interviewed.

All of the interviewees strongly emphasized that DIS centers at Black Lion and St Paul Hospitals
are doing promotional activities. As part of such endeavors, they are collecting information needs

of pharmacists in the hospitals as well as answering inquiries raised from professionals.

All of the interviewees agreed strongly to the statement that web-based drug information system
in Ethiopia would significantly help them achieve the objectives for which they are established.
They emphasized that a drug information service in general and web-based drug information
system in particular create as many new jobs for increasing number of professionals by creating a
specialization area. The interviewees discussed of the practice used in other countries, where

specialized pharmacists are providing consultancy services at every ward — renal pharmacist,
pediatrics pharmacist, etc.

Another opportunity being offered by the school of pharmacy of AAU is the inclusion of “Drug

Informatics” course in its degree program, which allows new generation of pharmacists and

druggists to be informed about the field. In connection with training, the interviewees

emphasized that this course should be given to all practicing pharmacists and druggists so that

they can use the services provided by DIS centers as well as sources from the Internet to own an

up-to-date knowledge. The interviewees also underlined that professional associations should

work more to motivate professionals to make themselves up-to-date with the current and

impartial drug information.
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Yet another opportunity that the interviewees sought was the presence of sources from the
Internet such as Micromedex, Clinical Pharmacology, RxList, etc. Currently, the hospital-based
DIS centers are using these sources for drug information. As described by interviewees, these
sources provide a much comprehensive drug information, up-to-date and impartial. The
interviewees also added that the subscription of such expensive services describes the attention

that DACA has given to drug information service.

In addition to the above opportunities, the interviewees also listed out the following opportunities

of the prospects of implementing a web-based drug information system in Ethiopia:

It provides a good opportunity to implement stock-out information exchange between
DROs,

= It allows to make up-to-date, impartial and scientific drug information more accessible to

health professionals at all times,

= It is easy to make updates on the system and make those updates immediately available to

professionals at remote locations, and

» It is easy to manage and maintain the system centrally, such as posting the latest

information about adverse drug reactions or about a new medicine

The interviewees also emphasized the following challenges:
» The current cost of subscribing to Internet service does not encourage many DROs,

* The system requires that each DRO should update their stock-outs as soon as practical,

however, if this cannot be done by the majority of the users of the system, then it will not

meet its major objective, and

» Professionals currently do not see drug information service as one area of specialization,

and hence it has become difficult to get a qualified trained professional on drug

information service provision
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5.2 DISCUSSION

This study tried to assess the Ethiopian pharmaceutical sector. As no previous study has been
found, which assessed the prospects of a web-based drug information system in Ethiopia, this
study provides new information on the challeneges and opportunities, the implementation of
such a system will face. With careful consideration and caution, the results of this study will be
compared with studies made in the rest of the world. The discussion is presented in three sections

relating to the objectives of the study.
Knowledge and attitude of respondents

This study revealed that 65.7% of the respondents had a satisfactory knowledge about computers
and the Internet whereas 57.3% of the respondents had a favorable attitude about a web-based
DIS implementation in Ethiopia. The study also revealed that 71.7% of the respondents had
completed formal computer training. When compared to the finding of the study conducted to
identify pharmacists’ computer skills in Canada in 2004, where only 21% of the respondents

reported completing formal computer training, this result shows much more computer-trained

respondents (14).

This study revealed that 62.3% of the respondents use the internet for various purposes. This
study is to some extent comparable with the study conducted to identify pharmacists’ computer

skills in Canada in 2004, where 81% reported using the Internet for email communication (14).

This study also disclosed that 66% of the respondents used their computers for email
communication whereas 34% reported using it for various document processing. This study 1s
also to some extent comparable with the findings of the study conducted to identify pharmacists’

computer skills in Canada in 2004, where 81% used their computers for email communication

and 35% used their computers for document processing (14).

This study indicated that 59.6% of the respondents agreed or strongly agreed to the statement that
implementing Internet-based Drug information System helps to exchange information with

DACA. This result is consistent with the one conducted in Pakistan in 2007, where 69% strongly

agreed or agreed that use of e-mail has the potential to reduce unnecessary visits to a doctor (13).
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This study indicated that 60.8% of the respondents agreed or strongly agreed that providing
training on computer and Internet use helps implement Internet-based drug information system.
This result is somehow consistent with the study made in Pakistan in 2007, where 80% agreed or

strongly agreed to the statement that the Internet is useful for providing patient education (13).

IT Infrastructure availability

This study indicated that among the 265 DROs surveyed, 44.2% of the DROs have at least one
computer in their store whereas another 58 (28.7%) of the DROs are planning to acquire
computers for their store. This figure is significantly lesser than that indicated on the Rwandan
survey, which reported that 100% of public and private health institutions in Kigali, Rwanda use

computers (11).

This study also identified that 33 (12.45%) of DROs have Internet connection whereas another 51
(19.24%) have planned to acquire Internet connection to their stores. This result is still lesser than

the one indicated on the Rwandan survey (11).

In this regard, more promotional activities need to be done by DACA, professional associations
such as the Ethiopian Pharmaceutical Association and local and international developmental
partners of DACA in order to highlight the importance of having the necessary IT infrastructure

to use a web-based drug information system.

Level of government’s commitment

Regarding the government’s level of commitment towards realizing a web-based drug
information system in Addis Ababa, the establishment of a national, regional as well as health
facility-level DIS centers can be considered a very significant step forward. However, budget

constraint, lack of awareness on the part of professionals about drug information service delivery

and use as well as turnover of highly trained and experienced staff were mentioned as major

bottlenecks towards realizing a web-based drug information system.

various measures are being taken by the government such as
training to

In order to tackle these challenges,

asking cooperation of development partners to avoid budget constraint, providing

overcome turnover of highly experienced staff, etc. Even if these measures are a significant step
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forward, more needs to be done to ensure web-based DIS achieve their objectives and improve

the quality of healthcare provided by health facilities and professionals.

5.3 Answers to the Research Question _

w
The research question was “What prospects does the implementation of web-based drug

information system in Ethiopia have in terms of being realized by DACA, facility-level DIS

centers, and DROs in Addis Ababa under current settings?”

The results of the survey show that the majority of the respondents have a satisfactory knowledge
(66%) and favorable attitude (73%) towards web-based DIS implementation in Ethiopia.
However, only (33)12% of the DROs surveyed have Internet connection in their store. This
implies that the current infrastructural availability is low. Despite the low IT infrastructure
availability, the majority of respondents indicated that they are ready to accept and use a web-
based DIS. Moreover, another 51 (19.2%) DROs have planned to acquire Internet connection to

their store.

The results of the key informant interviews reveal that training on the field of Drug Informatics
course should be expanded to all professionals, whether in-service or joining the group. They also
revealed that DACA should scale up the institutionalization of facility-level DIS centers and avail

renowned drug information sources (such as Micromedex) from the Internet.

These results indicate that currently, it is possible to start the implementation of web-based DIS in
Addis Ababa. Since the implementation of web-based DIS in Ethiopia is a process that might
take several years, more and more DROs will join the users of a web-based DIS in Addis Ababa
as these years go by. The most importart factor that leads to such conclusion is that all the major
users (DACA, DIS centers, and DROs) of a prospective web-based DIS in Ethiopia have shown
positive approach to the realization of such a system. The next activities after initiating the
implementation will be to add more DROs and DIS centers into users list of the system.
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CHAPTER SIX

CONCLUSIONS AND RECOMMENDATION
6.1 CONCLUSION

In order to implement a nation-wide web-based drug information system, status of the
determinant factors needs to be identified. Based on such empirical investigation, the sequence of
tasks and priorities become visible at a higher level. Decisions based on such investigation can

ultimately result in saving lives.

The findings of this study depict a way forward in the implementation of a web-based drug

information system in Addis Ababa, and ultimately in Ethiopia. They are as follows:

= The majority of health professionals working in DROs in Addis Ababa have a satisfactory

knowledge about computers and the Internet,

= The majority of health professionals working in DROs in Addis Ababa have a favorable

attitude towards a web-based DIS implementation in Ethiopia,
» More than half of the DROs surveyed have the required I'T infrastructure,

= DACA has the level of commitment that allows to start the implementation of web-based DIS
in Ethiopia — as has been witnessed by the establishment of health facility-level DIS centers,

and establishment of standards and guidelines to setup these DIS centers
» Drug Stores as compared to pharmacies have a better IT infrastructure,

= Cost of the Internet is a major challenge for DROs not to use a prospective web-based DIS in
Ethiopia,
=  Web-based DIS allows to share stock-out information among DROs and hence allows better

serving patients/clients,

» Web-based DIS allows to make up-to-date, impartial and scientific drug information more

accessible to health professionals at all times, and
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= It is easy to make updates on a web-based DIS and make those updates immediately available

to professionals at remote locations

6.2 RECOMMENDATIONS

Based on the study findings and the above conclusions, the following short term and long-term
recommendations are forwarded.

Short term

* Drug Informatics course should be scaled up across private colleges and all governmental

universities,

» Conducting training and continuous education on drug informatics is important to

upgrade the skills of on the job health professionals, and

= Reduced cost of the Internet should be acquired from Internet service providers in
Ethiopia’

= More promotional activities need to be carried out in order to

o encourage DROs to acquire the required IT infrastructure that allows them to use a

web-based DIS,

o encourage professionals to acquire drug information from the Internet to narrow

the current gap,

o introduce the role of drug information service (delivery and use) to health

professionals, so as to allow them pursue it as a specialization area

Long term

* A web-based drug information system should be designed and developed, participating all

the major stakeholders, including piloting it in Addis Ababa

5 Currently, the Ethiopian Telecommunications Corporation is the sole provider of Internet service in Ethiopia
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= Deployment and scale up of web-based drug information system should be conducted in
parallel with training and the required IT infrastructure support to regions and health
facilities

= Development of adequate trained staff should be conducted to support Web-based DIS
implementation

» Further research should be conducted to investigate the role of a web-based DIS in
automating and standardizing prescription formats, and the possibility of extending the

use of web-based DIS to prescribers

« A more comprehensive research should be conducted to assess the prospects of
implementing a web-based DIS in Ethiopia, to find facts that have not surfaced in this

study

» A feedback collection and analysis mechanism should be developed in order to improve

the web-based drug information system

6.3 STRENGTHS & LIMITATIONS OF THE STUDY

6.3.1 Strengths of the study

» Being a survey, this study has covered all DROs in Addis Ababa, and hence has gained
insight into the IT infrastructure, and knowledge and attitude of one representative

professional (chief pharmacist or chief druggist), and

* This study also provides a baseline information for further research

6.3.2. Limitations of the study

« Similar studies have not been found in Ethiopia, which makes it difficult for

benchmarking the results,

» Literature relevant on the topic is very limited, which has not created the opportunity for a

more rich literature backing of the determinant factors in implementing web-based DIS in

Ethiopia, and

Page | 56



» Presence of incomplete questionnaires compromises the power of the information

generated from the survey
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ANNEXES

ANNEX 1: List of Drug Retail Outlets in Addis Ababa, March - April 2010
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ANNEX - 1: Information Sheet and Consent Form
Good Morning / Afternoon Questionnaire No
My Name is . I came here today to collect data for Elias Alemayehu - a
postgraduate student at Addis Ababa University, Health Informatics Programme. He is conducting his

thesis research entitled:

“Exploring the potential of Web-based Drug Information System Implementation among Pharmacies
and Drug Stores in Addis Ababa”

A Web-based Drug Information System for Ethiopia is a computer-based information management and
exchange medium between DACA, Drug Information Centers (DICs), and pharmacies and drug stores,
and which uses the Internet technology as the communication medium. The information to be managed
includes drug stock management. The information to be exchanged includes information about drugs,
their formularies, and the different brands, adverse drug reaction reporting, stock-out information etc.

The objective of this questionnaire is therefore to collect data from all pharmacies and drug stores in Addis
Ababa, private, public and NGO. Accordingly, you have been selected to be included in this study. Your

active participation and providing genuine information is very important to the results of the research.

I would like to assure you that, the information that you provide on this questionnaire is completely
confidential and will be used only for the research purpose. No personal identification is required and
therefore you will not be asked about personal identification data, You do not have to answer any
question if you do not want to. You have right to stop filling this questionnaire at any time. However, the

information that you will provide is very useful to achieve the objective of this study.

Considering this assurance, 1 would greatly appreciate your co-operation in responding to this

questionnaire and the time that we need is about 15-20 minutes to fill it.

Thank you for your willingness to participate in this study.
Name of Supervisor.

Name of data Collector

Signature Date Signature Date

Do you agree to participate in this research? (Indicate by making a “\" mark)

Yes
No
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ANNEX 2: Questionnaire for the Survey — English Version

Addis Ababa University

Faculty of Informatics and Faculty of Medicine (Joint)

Health Informatics Program

Name of health facility

Date

Section I. Demographic Characteristics

Instruction: Please circle the number(s) for your answers.

S. No. | Question | Response I Code I
101 What is your age? (In completed Years)
102 What is your sex? 1. Male |
2. Female 2
103 Select your professional category 1. Pharmacist 1
2. Druggist 2
3. Pharmacy Technician 3
104 Your current position in the health facility | 1. Owner/Manager 1
eetpcial thetuuing 2. Chief Pharmacist/Druggist | 2
3. Pharmacy Professional J
105 How many years have you been working in this
health facility?
106 How many years have you been working in a
pharmacy or drug store in general?
Section II. IT Infrastructure availability in Health Facilities
S. No. | Question Response Code | Skipto
201 The type of health facility is 1. Pharmacy 1
2. Drug Store 2
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202 | The type of ownership of the|l. Public/Governmental
pharmacy/drug store is
2. Private
3. NGO
203 Do you have a computer in the | Yes No IfNo
pharmacy/drug store?
1 2 208
204 Do you use the computer in the | Yes No If No
pharmacy/drug store?
1 2 208
205 How often do you use a computer in the | 1. Daily
pharmacy/drug store?
2. Weekly
3. Monthly
4. Rarely
5. Never
206 Do you have computer software for | Yes No
processing drug information? : 5
207 Do you have Internet connection in the [ Yes No  Don't Know IfNo
pharmacy/drug store?
1 2 3 210
208 Can you afford to buy a computer for the | Yes No  Don't Know IfNo
harmacy/drug store?
= 4 1 2 3 =210
209 Have you planned to buy a computer forthe | Yes No  Don’t Know | o
pharmacy/drug store?
1 2 3
210 Can you afford to install an Internet Yes No Don't Know If No
connection for the pharmacy/drug store?
1 2 9 =301
211 Have you planned to install an Internet | Yes No Don't Know
connection for the pharmacy/drug store? : 9 3
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Section IT1. Knowledge Questionnaire

Instruction: Please circle the number(s) for your answers.

301 Have you had formal computer training? Yes No Don't Know
1 2 3
302 Why do you use a computer? 1. E-mail communication 1
(Select all that apply) 2. Writing & reading personal documents | 2
3. Drug/pharmacy-related work 3
4. For other purposes 4
303 Do you know about computerized database | Yes No  Don't Know
systems?
1 2 3
304 Do you use the Internet? Yes No IfNo
I 2 2401
305 Do you use the Internet to search for drugrelated | Yes No  Don't Know
information?
I 2 3
306 Do you know Internet-based drug database | Yes No  Don’t Know
systems?
1 2 3
307 How often do you use the Internet for Drug- | 1. Daily |
related information?
2. Weekly 2
3. Monthly 3
4. Rarely 4
5. Never 5
308 Tow do you evaluate drug information available | 1. Very helpful 1
from the Internet or Internet-based Drug database
systems” 2. Helpful 2
3. Satisfactory (not enough) |3
4. Unhelpful/irrelevant 4
5. Confusing/wrong 5 J
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309

Do you use computer for stock management?

2. No

Section IV. Attitude Questionnaire

Instruction: Please circle the number(s) for your answers.

§.No. | Question Response Code Skip to
401 Do you agree with the idea that detail | 1. Strongly Agree 5
information about drugs and brand medicines is S
important for your day-to-day operations? b (AR 4
3. Neither Agree or Disagree | 3
4. Disagree 2
5. Strongly Disagree 1
402 Do you agree with the idea that using |l Strongly Agree 5
computer-based systems improves drug stock 2 A
management and reduces stock-outs? xS 4
3. Neither Agree or Disagree | 3
4. Disagree 2
5. Strongly Disagree 1
403 Do you agree with the idea that using | . Strongly Agree 5
computer-based ~ systems improves Adverse 5 A
Drug Reaction (ADR) reporting’ ¢ ROREEs 4
3. Neither Agree or Disagree | 3
4. Disagree 2
5. Strongly Disagree |
404 Do you agree with the idea that using | 1. Strongly Agree 5
computer-based  systems it is possible to 2 Aees
exchange information with other pharmacies | & 4
and drug stores when stock-outs of specific | 3. Neither Agree or Disagree | 3
drugs occur?
4. Disagree 2
5. Strongly Disagree 1
(— ’j,__&
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405

Do you agree with the idea that using
computer-based systems it is possible to locate
pharmacies and drug stores that have stock-outs
of specific drugs instantly?

Strongly Agree

Agree

Neither Agree or Disagree
Disagree

Strongly Disagree

406

Do you agree with the idea that using web-
based drug information systems, it is possible to
exchange drug- and ADR-related information
between drug information centers of DACA
and pharmacies and drug stores in Addis

Ababa?

Strongly Agree

Agree 4
Neither Agree or Disagree | 3

407

Do you agree that your health facility is ready
to use a web-based drug information system?

Disagree 2
Strongly Disagree |
Strongly Agree 5
Agree 4

Neither Agree or Disagree | 3

Disagree 2
Strongly Disagree |

408

What possible factors do you think will prohibit
h facility (Pharmacy or Drug store)

your healt
from using a web-based drug information

system in Addis Ababa? Please mention factors.

Not having a computer training

Not having a computer

. Not having Internet access

Not having intention to use

409

Do you agree that trainings on computers and
web-based drug information systems will
improve the use of web-based drug information
system in Addis Ababa pharmacies and drug

stores?

. Other factors
Strongly Agree ]
Agree 4
Neither Agree or Disagree
Disagree

Strongly Disagree
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410 Do you agree that it is feasibie to acquire Strongly Agree [5 [
computers and the Internet for your health
facility? Agree 4
Neither Agree or Disagree 3
Disagree 2
Strongly Disagree |
411 What do you think are the advantages of using | |. Improved information handling
web-based drug information systems in Addis y )
Ababa Pharmacies and Drug stores? (You can [ 2 Getting up-to-date drug information
select more than one) . Providing quality drug information to
customers
. Avoiding stock-outs
- Better reporting of Adverse Drug Reactions
(ADRs)
. Others
412 What do you think are the challenges of using | I. Misunderstanding computerized database

web-based drug information systems in Addis
Ababa Pharmacies and Drug stores? (Please
mention the challenges)

. Cost of the Internet

. Others

systems

Unable to update stock-out information

Not having computer

This is the end of this questionnaire.

Thank you very much for your patience and co-operation to complete this questionnaire!
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ANNEX - 3: Key Informant Interview (Guide Questions)
To:  Ethiopian Drug Administration and Control Authority (DACA)
Addis Ababa

Addis Ababa University
Faculty of Informatics and Faculty of Medicine (Joint)

Health Informatics Program

Date

Respondents: The participants in these Key Informant Interviews are the designated staff of the
Drug Information Centers (DICs) establishment and coordination division of the Drug
Administration and Control Authority (DACA).

Introduction: My name is Elias Alemayehu. I am a postgraduate student of Health Informatics
at Addis Ababa University. I am currently doing research for my thesis entitled

“Exploring the potential of Web-based Drug Information System Implementation among
Pharmacies and Drug Stores in Addis Ababa.”

I am asking your esteemed organization for your invaluable support in responding to the attached
Interview guide. The Interview guide is designed for collecting data about implementing a web-

based drug information system in Ethiopia.

A Web-based Drug Information System for Ethiopia is a computer-based information
management and exchange medium between DACA, Drug Information Centers (DICs), and
pharmacies and drug stores, and which uses the Internet technology as the communication
medium. The information to be managed includes drug stock management. The information to
be exchanged includes information about drugs, their formularies, and the different brands,
adverse drug reaction reporting, stock-out information etc.
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Consent Form

“Exploring the potential of Web-based Drug Information System Implementation among
Pharmacies and Drug Stores in Addis Ababa”

Moreover, confiden tiality of the response will be maintained herewith.

Name of the Interviewee:

Profession:

Designation/ role:

Date:

Signature:
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Interview Guide Questions
Area 1: On the implementation of the National Drug Policy
1. How do you see the implementation of the National Drug Policy so far?

2. What opportunities do you see on the National Drug Policy for the prospective
implementation of web-based drug information system in Eth iopia?

3. What challenges do you see on the National Drug Policy for the prospective implementation
of web-based drug information system in Ethiopia?

4. What considerations do you think should be made when the prospective implementation of
web-based drug information system in Ethiopia is conceived?

Area 2: On the performance of the existing drug information system in Ethiopia in general
and in Addis Ababa in particular

1. How do you see the existing drug information system?
2. What are challenges of the existing drug information system?
3. What measures are being taken to overcome these challenges?

Area 3: On the level of commitment of DACA to implement a web-based drug information

system in Ethiopia

1. What activities have been planned by DACA to realize a web-based drug information system
for Ethiopia, in terms of:

* Envisioning the system,
* Acquiring funds,
* Coordinating stakeholders’ contributions,
* Preparation and issuing of guidelines and standards,
* Conducting training, and
» Collecting feedback from trainees
2. Are there activities that are currently being undertaken from the above points?

3. What other points should be raised here which depict the commitment of DACA towards the
implementation of web-based drug information system in Ethiopia?
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Area 4: On the implementation Strategies adopted to realize web-based drug information
system in Ethiopia

1.

Are the .types. of technological architectures for implementing web-based drug information
system identified? For example, the type of Internet connection to be used by
pharmacies/drug stores to use the system.

Has DACA planned to request the cooperation of Ethiopian telecommunications Corporation
(ETC)® to make Internet connection free for all pharmacies and drug stores so that they are
able to use the system with reduced cost?

Has DACA set out the software requirements specification for a web-based drug information
system and the method of acquiring it?

Area 5: On the role of DICs in supporting the implementation of web-based drug information
system in Ethiopia

1.

IR

What is the role of DICs in the prospective implementation of web-based drug information
system in Ethiopia?

How many DICs are made operational?
What are the causes for the non-operational DICs (if any)?
Do the operational DICs have computers and Internet connection?

Do you have specific software for collecting, organizing, and disseminating drug information
to health professionals?

Are the operational DICs receiving drug information inquiries?

How do you see the potential of DICs in providing technical support to drug retail outlets if a
web-based drug information system is implemented in Ethiopia?[at least from the

structural/organizational point of view]

What problems do you anticipate in the prospective implementation of web-based drug
information system?

What opportunities do you anticipate from the prospective implementation of web-based drug
information system?

10. Are there any comments that you would like to add regarding these points?

¢ ETC is the sole Internet service provider in Ethiopia and is government-owned institution.
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ANNEX - 4: Interview guide questions to Health Facility Level Drug Information Centers
(DICs)

Addis Ababa University
Faculty of Informatics and Faculty of Medicine (Joint)

Health Informatics Program

Name of Drug Information Center

Date

Respondents: The respondents of this in-depth interview are the Managers or Administrators of
this Drug Information Center.

Introduction: My name is Elias Alemayehu. I am a postgraduate student of Health Informatics
at Addis Ababa University. [ am currently doing research for my thesis entitled

“Exploring the potential of Web-based Drug Information System Implementation among
Pharmacies and Drug Stores in Addis Ababa"

I am here today to have an in-depth interview with the Manager or Administrator of this Drug
Information Center about implementing a web-based drug information system, in line with your
views concerning the level of DIC establishment and operation. All comments, both negative and
positive, are welcome, You would say many points about the current drug information system
and the prospects of a web-based drug information system.

With your permission, I will use a tape recorder to ensure accuracy of the data collection. I would
like to confirm that all your comments are confidential and will be used for rescarch purpose
only. This interview will be conducted only if you agree to take part in this study.

Are you willing to participate in the study?

If you are willing to participate in this study, I will continue the interview.

Thank you for your willingness!
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Part I: Interview Guide Questions
1. When did this Drug Information Center established? [You can say an estimated time]

2. Do yolf hav.e the required number of personnel for the Drug Information Center?[In
connection with the number of inquiries the DIC receives)

3. Do you have computers for the Drug Information Center? How many?
4. Is Internet connection available in this drug information center?

5. Does this drug information center receive drug-related questions from professionals and the
public?

6. How many questions are forwarded from professionals and the public daily? (an average
value)

7. What are the problems hindering this drug information center from being operational? Please
mention the problems.

8. What do you think is the solution to these problems? Please list out the solutions.

9. Do you use specific software to process drug-related information acquisition, processing or
dissemination such as a website?

10.Do you think the existing system of providing drug information enough to satisfy
professionals’ information needs?

11. Which parts of the existing system of providing drug information do you think are important?
Please list out the important parts.

12. Which parts of the existing system of providing drug information do you think should be
improved? Please list out the parts to be improved.

13. How do you think the improvements in Qn. 12 above should be made?

14. Do you think that a website-based drug information system is necessary to support the
objectives of your drug information center?

15. What advantages do you expect from implementing a website-based drug information system
in Addis Ababa?

16. What risks/treats do you expect from implementing a website-based drug information system
in Addis Ababa?

17. Do you think there is an alternative way to improve the existing drug information system?
18. Do you have any further comments?
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This is the end of this questionnaire.

Thank you very much for your patience and co-operation to complete this questionnaire!
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ANNEX - 5: Information Sheet and Consent Form (Amharic Version)
mS f:ﬁ‘f‘ﬁ"" ‘)Wf"fl‘?' +7TC
Ny, LOAN:: CaoM)19° hf RALOH AAZIPU- A-F0A
PASNO AN RLACAL PLNH AIECT DD (Health Informatics) P& V& 54+ 1994 Pavaol 4§

P41 (Research Thesis) ovl % hhCh® Ao ONAA 1032 Cavavl g far 0191 CHNY® PoLh Ao
-

“Exploring the potential of Web-based Drug Information System Implementation among
Pharmacies and Drug Stores in Addis Ababa”

NAFICHT AL Vel Yoo vl ovl® DCHT DAACHE PINT DY LA-C P2M Yool
T8GR NG aoAPOn, NCYT AT POLEANTLOI° CATCRE vl M FSLCS TTC
AANATT (DACA)F NASN A0 P97 Pov 1)1 ool ®16hAT- (Drug Information Centers or
DICs) A av & U1 NAT5 ao& U1 oo fANET 3 LGN

PPGE 9A9N9° MAFECHT BRSAB AL Plao\ll Paof ULl aol® NCYT OhAER S
AGoHC T POL00TN 03P aoo9A Ty avdel i 1 QU AZIONT (IWaog: -
FTG @ LANCT LAD-F 106 V-5 CVPGT N, PG FPELA: MLV av0ll GV oo
L1 @LI° oo avfNC ALY TGT FaoCAN:: CACALI® b FAOTE WG ThIAG ovl%
Naomel: ao FNG ATGE GATTD-7 W70 oo L4 W FE AeEPoh hda-::

MY eom@d AL Po9.ANNNM- ol ATGE G070 NF NILTLDN ALITTALT haSAY-:
9O ALYl WCNPE avAf PO ool¥ PUILONAN oo’ hEOTNAYE avavhl
CNLATT PVHED39° PO hhavaodh WiLSLT0 ATIHAY-:: W245.0-9° N715TF@-9° AL
LU aoMmPd avav-A1y aokar LTAN P NILY aom@d AL POLAMT aolF ALY TG
@Ol WGV AEPOR WSAG- €29, heITIMAY: LU aom@d Aovav-Ad ¢794. 20

Ko g UL h15-25 L& 22T 0F 10-:

NI TG AL a0 LAAINT (03 9°ART Nevml: favin-k)
hdck4.a0:

FYAVI K B
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ANNEX - 6: Questionnaire for Pharmacies and Drug Stores (Amharic Version)

KRN 2NN RLACAL
PUNTS 40 PAIECOTENN Shrdvt: (0.2¢7)

PLAH h16.C7EhD TCE74-9°

hen vkl

+7

+0h

NEA W78 hPAL ool FPT

avavd, 9:- N2 hkme i1 °CaPT 0T NavhnA Povi-::

ok | TEE FCR LT he:
101 ALTLP’} (\av-A- Gav 31 LN
(9°A0: 27)
102 | 2273 L9°Ly 3. o I
4. - 2
103 | Pao- 2243 9° LN B700- 4. 4CON0NT 1
5. gLt 2
6. P4-COM, ENLALET 3
104 LY CCET ONT £a-177 SA&T 8700 | 4. ¢LCEE AT I
5. PG 4CMANT/ LT |2
6. P4.CTIN, Aha-¢ 3
105 Ly CCe aaT a9 foa i
NMATAPA? (Nao-p Gao 3T L100)
106 | nhmeag fa-1-d ehé AL Noo-fr
gao 31+ LAND-(\oo-A- Goo 31+ £IND)
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WA V-0 Pao UL bk @RI° aofAl- PAIECORTF ENS AR, aohlot A9

avavl - RMNP kM1 P°CaPT 0T Nevhi ) Lo

+.d. | TEE CaPT he
201 | PRCET2 9801 B00- 1. gl A 1
2. oLVl aofAC 2
202 PLCET 2T RN G- RI°Lay 1. PUHN/ ooy vl 1
2. P 2
3. YNGO 3
203 | 0&CET® @0 h9VLa-FC AN? 1. hA 1
2. PA9° (hAuh £ 208) 2
204 | necET® ot LA DTG | 1. A& I
el 2. hAmeenTe 2
M -Fmdao- mg. 208)
205 NECET®2 o0t LA@F p9VLEC 970 | 1. 0P |
PUA UL Mmoo b e AR ,
3. NG WL UM 3
4. hNE: WG 4
5. hAMPIs s
206 NECET®  ont Poofurd oolfh | 1. W& 1
:C?nf;::eioﬁw?::::::;zi LEREET s 3
3. hA®ho® 3
307 | NECET® 0T ChFFCHl WAl | 1. WP 1
ot 2. PAg® (hh 2.210) 2
3. MOh9® 3
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208 | ALCET®  WAMT LT Wi | 1 AP 1
ho> Lo+ FC Pao T AP9° hi?
2. PA9° (hAd £, 210) 2
3. hA@h9° 3
209 | ALCET® amd1g LT WL |1 A 1
b9 La-1-C Ao M1 3 P8A?
2. W PLI® 2
3. aAmh-9* 3
210 [ ARCET®  ovid1f  2UT  WIL|1. A% 1
ANFFCHT WIATNT PavavHIN hib9®
*? 2. PA9° (hah L. 301) 2
3. hAmh9® 3
211 ACCET® a1 LU NI |1 A% 1
ANTECET WIAT0T  Aaoao N 5
SPRAT 2. WA PLI°
3. AAOh9° 3
NEA AN Poo- 2+ T Chard 1 L4A
avav i KW ® et °CaPT @-0T Neoh oo
.k | TeE FoCamPT he:
301 |ovens P07 PhePTa-tC  0AMS | 1. AP Tl
@ONLPA?
nePa 2. hA@ALHI® 2
302 | heLrc poumaan | 1. NhoBeA haA-T NPT IC Aav1STT T 1
i o I ROV AvI99® 1P P41 A8 | 2

ho° L HC &meTin?

. AnA NG

& U1t rhevdhk ATLOG e
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303 NANIY L - BNHE PavlB NCYET A9 Far | 1. WP
ear P
. hAa-po°
304 AT ECHT WA PP, 17 YT
. ARLAU (AU OFf
401)

305 PAFFCHT WIATAT M2, hUPrt |1 W2
WPFCHTd  ooCULl 't oolBPT .
AT T G ao-N I - hAmPPOTT

306 NAFCH T AL lao0lok Pao UL ool | 1. hP%
NCAFT3 PO P07

. hA@-P9°
307 APECHTE N9°F VA L ooLuLl th | 1 NP
< PGP N7
AP 18T Lmdbao-NFA et
. NP4
. hAE hANG:
_ hP hAmbeo

308 Gl Po1Tiad  Poo&ond: th (1. 0097 mey,
ol B Wil R0 oo 0] . MP,

LN CAU
 POeNLAT
 graak

309 | neana-  POLENLAT®TT  eofuULl |1 h&
hoeF1-  (Stock) ACIAT hPULHCT AR
meain?
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REA héTs oo @ H T WrHCeT AR Dk ool Pao ULl oolA NG PAT 0~ haophhi:

avl fi- ANINP ket P°CaPT T PULATo0-01F LLA 07T Ravdvir:
Tk | TEE Y ne
401 NATALY. o0& VLTS ARIRFTF@- HCHC | 1. NM9° "™ 7T00- 1
a0l B MO ARASFP PG 06T Mo,
S 2. ahe9oraL- 2
3. aoAD PATY° 3
4. hANo1779° 4
5. (1M9° hANTTT9° 5
402 [ poLa-IC AL Praonit ool he£U | 1. AN hhTI7IAY 1
oo 0L T NAT- Ao dMMECS > NNTHIAY 5
engwile @Iad3  (stock-out) ATINPLT | :
i P e R TUEE 3. aop\h PATT9° 3
| 4. WD 2
| 5. (g AANTIT” :
105 [heTalC Ag  ¢reonst  0CHT |1 AN ANTITIAY- 1
posgynl: MyE TORERL (PR neren 2
Drug Reaction or ADRs) L7CT 09I
LMmPeA-: 3. oo PAIP° 3
4 hANOToN9 4
5 QMg AANTITNP d
B R e - o
104 | hTorIC AL vroehdt DT haded | 1 1A9° AOIIAY: 1
aL UL LTS afACT 20 PhoeT T > ANEIOIAL: 2
MAP3  (stock-out) vl AeNPOT 3
LMmPoIi:: 3. aoih PAP°
4
4. hANO1719°
5
5. (Mg hAn1717”
T i G
o TR
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AECE1 P ¢heLo-HCS hrk
WA FmPl ooV e AN

1. amg° ha"171av

2. hhe17iav

3, aoi\h AP

4. hANINIT

5. My FYAY (i R

NnChe® vk ger | L ¢ PAMmé. gaol B WS
aECHT AR ¢-prao(iét
ool B nearr a2 97

9oy TRPT a1

2. gL PO ol BTy e A N AN

3. A PoLET P-FeAmé. ol B avhavl

4. engorT oqad’y (stock-out) aohAh

5. goviénTr paog VLT 104 P (Adverse Drug
Reaction) (A aoAlr PP LA

6. NA

1. Yool neemi n1hhé naaol ST

@ ateer ATl
ng, -Faoit PootR NCYT ,

.  engei oandy A AAIADY
i 9o 973 FACT 21 g, Apraa <1 :

3. ??u'}'I'C'!.‘T‘ (115

4. ¢hav LG e C

5. f\:ﬂ/

N4 o Lt nao(\ 150U

2.0 faomeE ol 1 L
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