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ABSTRACT 

Background: Web-based drug information system win provide a multifaceted benefit in terms 

of providing up-lo-date, Impartial and scientific drug information (Q health professionals as well 

as allow health professionals where patients can find drugs on their prescription. The study of 

the potential implemen tation of such a system in Addis Ababa will provide insights into the 

status and avai lability of the premises onto wh ich 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 coun try's unique pharmaceutica l sector. 

The study used IT infrastructure availability, knowledge and attitude ofresponrlcnts, as well as 

level of governmen t commitment as outcome variables. 

Methodology: A {"ross-sect ional survey of 265 pharmacies and drug stores in Addis Ababa was 

conducted to gath er information about their IT infrastructure and the knowledge and att ilUde of 

their chief pharmacists and druggists towards the prospective implementation of web-based 

drug information system. Key informant interviews with designated government o fficials were 

also cond ucted . The responses to the survey questions were analyzed using SPSS softwa re 

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

Important Findings: The survey revealed that 11 7 (44.2%, N=265) Drug Retail Outlets (DROs) 

have at least one com puter in their store. Thirty-three (1 2.5%) DROs have Internet connection . 

An additional, 58 (21.9%) and 51 (19.2%) DROs indicated that they have plan ned to acquire 

computers and in ternet connection to their store respectively. In terms of knowledge and 

attitude. 66% of the responde nts had satisfactory knowledge while 73% had a favorable attitude 

about using web·based DIS in Ethiopia . The study also identified the need for tra ining and 

continuous ed ucation to upgrade the knowledge and skills of health professionals. 

Condllsion: The majority of respondents have the required knowledge and altitude to use a 

web-based drug information system. However, more training and continuous educa tion should 

be provided LO hea lth professionals in the fie ld alongside promoting up-to-date drug information 

use to more drug reta il mulets. There is an enabling environment for th e commencement of 

implementing a web-based drug information system in Ethiopia. 

x 



CHAPTER ONE 

1.1 INTRODUCTION 

Ethiopia's health system is overstrained with a high prevalence of preventable com mun icable and 

infccrious diseases due to widespread poverty, low educa tion levels, inadequate access to clean 

water and sanitation fac il ities and poor access to hea lth services (1). In its efforts to improve this 

situation, the government of Ethiopia has lau nched a series of five-yea r strategic pla ns fo r the 

health sector called Hea lth Sector Devc!opment Programm e (HSDP I, II , III, IV). C urrently, this 

program is on the fi nal year of the third stage and beginn ing th e TV stage a t the end of J une 2010, 

(HSDP-I1I ; from 2005 / 6 - 2009/ 10). Among the major object ives a nd strategic issues of this 

program has been the Phllnnace uricai Service. 

In th is regard , the government acknowledged that a well fu nctioning pha rmaceutical service is 

the foundation l'Or any worthwhile health service. It also emphasized that strengthening th is 

intervent ion must target ensuring regular and adequate supply of essentia l d rugs in an effective, 

sa fe and affordable ma nner, and ensuring their rational use (I). The Ethiopian Drug 

Administration ilnd Con trol Authority (DACA) and the Pharmaceutical Fund and Supply 

Agency (PFSA) ilre the Iwo regu latory bod ies of the government's in the pharmaceutical sector. 

DACA is responsibl e for the overall policy implementation a nd administration of the sector while 

PFSA is respon sible fo r the procurement a nd supply of medica l eq uipment a nd drugs to health 

institutions ( I). 

The fact that there is a sca rcity of health professionals in the health system, part icularl y those 

knowledgeable enough to provide specialized care, as practically observed, req uires that hea lth 

professionals be either equipped with th e best possible tools for provid ing usefu l and timely 

information abou1 drugs , or specialized pharmacists or druggists be ava ilable in cases the need 

arises for consultancy . In the rest of the world , pha rmacists are being equipped with technological 

solutions - tools such as Imernet-based drug in fo rmation - so that they contribute to quality 

health ca re delivery. 

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

preventable diseases and acute shortage of health profess ionals, bring ing technology to support 
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the rational use of drugs and regular and adeq uate supply of essentia l drugs in an effective, sa fe 

and affordable manner is of paramoun t importance. 

The Internet proV Ides a multifaceted benefit when considering with what type of technology the 

pharmaccutical sector should be supported. Some of th ese benefits arc its low-cost availabiliry, 

and th e fact that it proVIdes a window to th e latest drug information , including adverse drug 

reactions (ADRs), to lists of outdated drugs, good dispensi ng as well as prescribing practices, etc. 

that professional s can usc continuously to upgrade their knowledge in their profession. 

Therefore, it is poss ible to design and develop a web-based drug information system for Ethiopia 

by considering th e unique requirements of the pharmaceutica l 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 implementioll in Addis Ababa. 

1.2.2 Specific Objectives 

The specific objectives of this study are to: 

I. explore kn owledge and attitude of health ca re providers practicing in pharmacies and drug 

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

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

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

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

information system 
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1.3 Rationale of tbe Study 

In a country where the majority o f (he population has a low-income status, there is a pressing 

need that drugs be safe, affordable and dispensed rationally and equitably. Dmg information 

surpasses the implied meaning of information about a certa in drug and its formula ry, brands and 

its manufacturer. It also encompasses the location of stock of that speci fi c drug in drug retail 

outlets (DROs - pharmacies and drug stores) al a specific point in lime. Such in formation helps 

low-income pat ienlS gel the appropria te drug brands and in the nearest ORO, without th em 

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

The effect of not gclt' ing n prescribed drug on time can be fatal , as witnessed in scveral occasions 

in the pas!. Int roducing tcch nological solutio ns such as the implemen tatio n o f web-based drug 

informat ion systems might help alleviate a significant proportio n of the problem. 

1.4 Scope of the study 

A prospective implemcntation of web-based drug in~ormation system in Addis Ababa is supposed 

to work when the national DlC at DACA provides up-lo-date, scientifi c and impartial drug 

information to health professionals; DIS centers in health facilities provide technical support to 

OROs, and hea lth professiona ls share stock-out information with eac~ o ther. 

Since there are very few ru ral drug vendors in Addis Ababa (less than 4 in 2010, accord ing to a 

DACA official), this stud y does not include rural drug vendors in Addis Ababa. The participants 

o f the survey and th e in c.lusion and exclus ion criteria arc described in chapter four of this thesis. 

Pharmaceutical wholesa lers, importers a nd manufacturers are not included in the study because 

they do no t distribute drugs td the public. Since the objective is to improve, the amount of 

information available to the consumer (including patients) w.h ile reducing stock-outs and expiry 

o f drugs, there is minimal interest in including these parties in this particular stud y. 

This srudy also cons iders health professionals involved in drug dispens ing activities (pharmacists, 

druggists and pharmacy technicians) to be the primary users of a web-based drug info rmation 

system along with DlC personnel al 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 sysICm and hence the scope of the study is limited to heahh professionals in the 

pharmaceutical sector, particularly in drug dispensary activities in Addis Ababa. 

1.5 Significance ofthe study and Research Question 

The question that will be answered by the resu lt of this study is "What prospects does the 

implementation of web· based drug infomtation system in Ethiopia has in terms of being 

realized by DACA, health faci lity level DIS centers, and Pharmacies and Drug stores in Addis 

Ababa under current sCllillgs1" The answer to this qu estion reveals the premmises onto which 

such a system can be irnplcmentL>d , the improvements required, or if such a system cannot be 

implemented at a ll. The current settings refer to government's commitment and policy support, 

knowledge and att itude of health professiona ls, and the cu rrent IT infrastructure availability 

among DROs in Addis Ababa. 

1.6 Operational Definitions 

Phannaceutical drug: also referred to as medicine, medication or medicament , can be loosely 

defined as any chemical substance intended for use in the medica l diagnosis, cure, treatment, or 

prevention of disease. 

Drug lnformatioll System: It is an information system comprising of DACA, Drug Informarion 

Centers (DICs), Pharmacies and Drug Stores, and Pharmacy professiona ls . pharmacists, 

druggists and pharmacy [ecllnicians. 

Web·based information systems: It is an infonnation system based on the Internet and that 

allows its components [0 communicate using browser software. A browser is a special computer 

software that allows users 10 access information stored in a central loca tion from different places 

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

with connection to the Internet. 

Health Profess ional: A pharmacist, druggist or pharmacy technicia n who has a professional 

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

Addis Ababa 
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-- --------------------.------------------------------------------

Drug Reta il O utlet (O RO): A pharmacy or drug SlOrc Ihal is located in Add is 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 al least 5 years experience as a 

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

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

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

Drug Store: is a drug retai l outlcllha t is run by a d ruggist - one that has a diploma in pharmacy, 

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

Druggist: is one w ho has a pharmacy diploma or equiva lent from an accred ited 

university/ college. ha s at [edst 5 years experience and has his/ her operational license renewed by 

DACA. 

Rural Drug Vendor: can be set up and run by a phannacy tech nicia n having at least three years 

of experience as it phannacy technician, and having a license of operat:ion provided from the 

DACA. 

Phann3CY Technician: is one who has a pharmacy diploma or eq uivalent from an accredited 

univers ity/ co llege and has his/ her operational liccnse renewed by DACA. 

IT Infrastru cture : The presence and functio ning of computers and/ or Internet connection in a 

pharmacy, drug store o r d rug information center 

Knowledge about computers and Internet : refers to respondents' level o f awareness on 

computers and the InterneI'. The minim um level for having knowledge on computers and the 

Internet refers to knowing basic Icnn inologics related to computer hardware and so ftwa re, 

communica tion tools , and Internet serv ices. 

Attitude towards computers and Internet-based information systems: refers to respondents 

feeling, opinion o r perception towards access ing and using of computer, Internet and electronic 

documents in genera l and web-based DIS in particular. 

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

above the seco nd qua l1ile (~ 5OO/o) score for a set of n ine basic knowledge ques tions. 
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Unsatisractory Know ledge about computers and the Internet : Respondents who scored less 

than the second qua rt ile (2: 50%) score to a sct of nine basic knowledge questions. 

Favorable attitude: Responden ts who scored the second quartile (2: 50%) and above for a SCI of 

nine questions of attitude towards computers and Internet-based information systems are 

considered to havc a favorable attitudc. 

Unfavorable atti l"tldc: Respondents who scored below the second quartile (2: 50%) for a set of 

nine questions of attitude towards computers and web-based drug information systems are 

considered to ha ve unfa vorable attitude . 

Have IT Infrastructure: Drug retail outl ets ha vingcompulers and Internet connect ion or planned 

to have computers and Internet connect·ion arc classified as ha ving the necessary IT infrastruct ure 

requ ired to use a web-based DIS in Ethiopia . 

Do Not Have IT Infrastructure: Drug retail outlets th at do not have computers and In ternet 

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 th e 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 pharmaceutica l sector. The third chapter 

presents the literature review that has been made prior to and during th e conduct of this research 

thesis. The fourth chapter discusses the methodology employed to conduct this thesis. The fifth 

chapter describes analys is of the findings in terms of Results and Discussion. T he final chapter 

provides th e conclusion, recommendation, and strengths and limitation of the study. References 

and Annexes are also pa rt 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 ofa web-based drug information system, a look at the definitions of 

what a system and all info rmation system are is essential. Muneesh Kumar defines a system to be 

a collection of components that work togeth er to ach ieve a common objective (2). An 

in formation system is also defined as "an integrated tifJort to cot/ect, process, report and liSe 

... infonnatioll and ImolVll'dgj~ to injlllt:1lce policy-makillg, programme action and research" (2). In this 

defin ition , it is also stated that an information system is composed of behavioral and 

technologica l subsystems. T he behavioral subsystem consists of people, procedures, processes, 

infonnation use culture, and activities that make up the processes. The technological subsystem 

consists of hardware, softwa re, networks and data , which can be conven ed to information that is 

usable for decision-ma king purposes through processes. The intera ction between these two sub 

systems makes lip fo r an integrated system capable of achieving its objective . Hence, the essence 

of any information system relies on what objective, scope and amount of investmen t outlay is 

available to rea li ze it: an information system can be un ique 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 lhe term 

web-based), which is th e major of the service being provided by the Int ernet. It is usually used to 

indica te 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 il is associated 

with a specific context. In Ihis srudy, the specific context used is the Eth iopian pharmaceutical -system. Accordi ngly , a web-based drug information system fo r Ethiopia is an in formation system 

based on the Internet where 

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

info rma tion 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 (slock-o ut infonnation exchange) at a specific point in time, 
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• 

• 

• 

DIS cen ters, Pharmacies, Drug Stores and Rural Drug Vendors use to report in deta il 

about Ad verse Drug Reactions (ADRs) 10 D ACA insta ntly, 

Phannacics. Drug Stores and Rural Drug Vendors usc to register th eir drug stock , 

mainta in their drug stock ba lance by selling the minimum, max imum and reorder 

quantities and rcceiving notifications when these levels arc rcached , and 

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

in their slock that IIrc approaching their expi ry dates 

2.2 The Ethiopian Pharmaceutical S,~ctor 

The fo llowing diagram depicts the slructu re of the Ethiopian pharmaceutical sector. The lines 

between the boxes indicate the various reporting and commu nications channels. 
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Figure I: Th~ Ethiopian Pharmaceutical Sector Arrangement 

In a guidel ine published by DACA in December 2004 , there are three rypes of DROs in the 

Ethiopia n Phamlaceutica l sector. These are Phannacies, Drug stores, and Rural drug vendors. 

These rypes of DROs may acquire license 10 dispense a nimal or human d rug only, or a 

combination oflhem. (3) 
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DACA's role in the sector is to devise the National Drug Policy (NOP), the Ethiopian Drug 

Formula ry along with good dispensing and prescribing practices, and licensing and regulating 

manufacturers, wholesalers a nd DROs. Irs role also includes implementation of the NDP, and 

the va rious guidelines and standards it sets. Specificall y, DACA has identifi ed Dnlg Lists for 

various level hea lth facilities such as Health POSI5, Health Cenlers, Zona l/ District Hospitals and 

Referral Hospita ls. T herefore, DROs belonging to such health facil ities arc autho rized to 

distribute only those drugs. ( I ) 

The main reason why a N DL fo r Ethiopia is required is to register and approve drug imported 

from different manufacturers in di fferent countries, a nd to check their quality in relation to them 

being safe. Therefore, DACA also approves purchase orders of wholesa lers and importers on the 

types of drugs they inlend to impon into the country. This implies that the ADR-related drug 

information is vital to wholesalers and importers. ( I) 

DACA is also planning to establish a national level Drug Information Center (DIC), which 

coordinates regio nal and facility-level DrS 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, Ihis study focuses only on drug 

information. Wholesa lers, importers as well as manufa cturers a re not included in lhis study 

because of fi nan cia l and oth er resources constra ints. ThereFore, a web-based drug information 

system in Ethiopia will incl ude DACA - the national DlC, th e regional DICs, fhcility-lcvcl DIS 

centers, and pharmacies , drug stores, and rural drug vendors. In Addis Ababa, the presence of 

rural drug vendors is very mi nima l (below ten in 2010), and hence rural drug vendors are not 

included in this study. T he oth er players in the sector are assumed beneficiaries of information 

generated from these o rganizations. 

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 a re derived from 

• policy statements, 

• policy impl ementa tion guideli nes, and 
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• identi fi ed f.1dS in government strategies 

The policy statements and identified r.1ClS in govern men t stra tegies can be fo und in the HSOP III 

document. In this document, the policy of the Eth iopian Governmen t towards the 

phannaccutica l sector and objectives, goals and targets that the government aims to achieve are 

clea rly sta led. 

Policy Statements and Identified Facts in Government Strategies 

HSOP III is developed in consideration wi th the existi ng policy frameworks in the different 

sectors such as th e Nat iona l Population Po licy, Health Service Ex tension Programme, Rural 

Development Policy and Strategy, etc ( I). However, the National Drug Policy (NDP) is the 

appropriate document thaI should be reviewed here. 

The NDP specifics 13 general strategies that specify the government's position in the following 

areas (8). Some o f the strategy areas that arc relevant for discussion arc: 

• Selection of appropriate drugs for Ethiopia, 

• Supply o f the selected drugs, 

Stock management and distribution of drugs, 

• Ad ministration and control of these drugs , 

• Professionallraining and utili zation, 

• Drug information and promotio n, 

• Ra tiona l drug use, and 

• O ther areas 

The policy entrus t'S a National Drugs Advisory Committee, which is respo nsible for listing o f the 

appropriate drugs for the country in the form of a National Drug List of Ethiopia (NDL), and 

making su re it is updated in a reasonable time interval. Following the implementation of the 

policy, the NDL is now in the fifth ed ition - published September 2007 (7), 
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implementation measures for (he supply, adm inistration and control of the selected drugs arc 

enforced Ihrough establishment of independent organizations. The supply includes procu remen t 

of drugs on the NDL in light of the basic principles behind of the Ethiopian pharmaceutical 

sector, which is to safety, efficacy, quality and a.fTordabililY (price) of drugs. The administration 

activities include issu ing of registration certificates, quality checks, professiona l and insmulional 

license renewals, etc (7). 

The stock management section revea ls some importan t facts that make up th e priori ty areas of the 

definition of web-based drug information system in Ethiopia. The following two poi nts, in 

particular, arc the most important: 

• Enforcemen t of stricter drug inventory control, supervision and data exchange to 

o enhance a more accurate forecasting of drug demands, 

o ensure wastage is preven ted , and 

o ensure shormge is avoided 

• Enforcement of distribution policy, which specifics, "Distn'blftiol/ 0/ dmgs shall be earned Olft 

in accordance to a Sla"danl fist 0/ dmgs appropriate for the lewl 0/ the health ;flStillltion and retail 

enterprise" (7) 

These two points indicate that the definition of web-based drug in fonnarion system in the 

Ethiopian context would not be complete without enforcing drug inventory control that 

incorporales forecasting, ' Iuantification and stock-oul infonnation exchange, In addition, the 

web-based system should be designed by considering the standard list of drugs appropriate for the 

level of health in sti tu tions and reta il outlets, 

Following the implementation of th is policy, standard lislS of drugs are in use for each type of 

health institution and retail outlet - fo r Zonal hospitals and above, for health centers, for rural 

drug vendors, for animal phannacies and drug stores, A drug store that is found selling drugs that 

are not authorized for its level will be in violation of this pol icy, 

Regarding profess ional trai ning and uti lization, the policy states that on-th e-job traini ngs are part 

of the plan the government devised to upgrade professionals in the sector. In order 10 conduct 

Page I II 



formal trainings on usage and implementatio n o f web-based drug info rma tion system for 

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

An other strategic area ident ifi ed by the policy is the drug informatio n a nd promotion area . Here, 

the policy states the necessity of monitoring the content and distribUl'ion o f drug mformatio n. It 

also mentions thaI current and accurate drug infomlation and reference materials should be 

published and d istributed to the pro fessiona ls in the field . Following the implementation of the 

policy, DICs arc being established in public hospil'als and hea lth centers fo r this purpose . The 

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

Among the many opportunities presented by implementing a web-based drug informatio n system 

are allowing professionals to direct customers to the nea rest pharmacy o r drug store in cases they 

cannot provide their prescriptions. This can save customers' time, money a nd sometimes li ves. 

Regarding raliona l usc o f dmgs, the policy states tha t prescl'iption fommts sho uld be 

standa rdized and tha t a list of prescription and non-prescription drugs should be prepared . 

Furthermore, usc o f generi c drug names (as identified scientific.ll1y, witho ut relating to brand 

names) is a preferred practice during drug prescriptio n and d ispensing. In light of these 

specifications, a web-based drug informalion system would improve o n providing a standard 

prescription fo rm that can be des igned and changed in one place a nd is immediately available fo r 

use. It is also poss ible to present both brand and generic drug names when listing drugs so that 

the professional wi ll have easy time selecting the correct drug for the customer. Drug-specific 

information is also possible to be presented whenever required by the pro fessio nal (7). 

Although the N DP specifies the above stralegy areas, it did not prov ide an implement'ation 

gu ideline - one tbnt specifies the plan, the budget and the responsib ility of implementing it, as 

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

The G uideline for the Esrablishment a nd Operation o f Drug Informalion Cemers affirms that the 

knowledge about drugs is constantly changing and that health professional sho uld be equipped 

with the latest accurate info rmation about drugs and their formularies (3). W eb-based DIS 

implementation provides the ideal opportunity to implemen t this gu idel ine. 

Another guideline " Gu id eline for Adverse Drug Reaction (ADR) Reporting" published by 

DACA emphasizes that "injonnation about the hannfill and beneficial e1feas of dmgs shall be collected 
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from health professiollals and poliClIIS, ,elevant data compiled and analyzed and the/ittdings be pllbliciud at 

national and interllarianal h').'1!". It also adds that the aim is to genera te new knowledge about early 

drug complications as soon as possible, complememing the regular way (using clinical trials). 

Furthermore, the guideline stares, "the limited pre-marketing evaluation of drllgs cannot guarantee 

absolllte safety of drugs". Hence, the role of ADR reponing system can be up fa saving lives and 

avoid ing unnecessary pain and complications on patients. In this regard, through a web.based 

drug information system, it is possible to f,lciJitate the current reporting mecha nism of ADRs. 

This is possible by posting Ihe ADR reporting form, which is standardized , onlO the system (8). 

In addition to the NDP and guidelines supporting it , th e implementation of Health Management 

Information System (HMIS), generates another set of specifi ca tions 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 phannacies and drug sto res under health institutions. 

These are (9): 

• Essential drugs availability, and 

• Average stock-out duration 

The dispensary units in hos pita l and health center DROs should report these dam. TraCki ng 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 appropriatc for the level of the health institution and retail outJct, 

• Forecasting and quantification of drugs for DROs, 

• Good dispens ing pradices and the Ethiopian Drug Formulary, 

• Detail dnlg in formation from an accurate, current and scientific source, 

• Standardized prescription fonnalS, 

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

authori zed to dispense 

The following dam should be made available by the dispenser in rerum: 

• 

• 

List of available drugs with their generic as well as different brand namcs, a nd their 

amount, and 

Slock-oUI data (which drugs, and the corresponding brands of those d rugs. from the 

standardized list M C currcnlly una vailabl e) 

2.4 Prerequisites for the Implementation of Web-based DIS in 

Ethiopia 

In order to idcmify factors that affect the implementation of web-based drug information system 

in Ethiopia , pointing out lhe characteristics of web-based information systems is essential. 

According to Muneesh Kumar's dl..'Scription of the elements of an information system, lhe 

components required to implement a computer-based info rmation system are hardwa re, software, 

people, data, and procedures (2). In case of a web-based DIS, the onl y addition 10 the 

components of computer-based informa tion system is networking, a componen t which is 

prov ided by the presence of the Internet. 

These components of a web-based infonna rion system are prerequisites to implemen ting such a 

system. Du ring implementation, internet-based drug information software will be dcsigncd to 

handl e the data and procedure componcnts. The hardware component includes the computers 

th at users of thc system arc able to work on . The people component includes the users of the 

system. The data component includes but is nOI lim ited to the actual drug infonnation that is 

supposed to be shared bctween DACA, DICs and DROs. The procedure componcnl includes 

guidel ines, 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 detenninants fo r implemen tation of web-based 

drug information systems in Ethiopia: 
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• 

Availabilit y aflT infrastruclUre. which consist'S orthe foll owing ilCms: 

o Hardware - consisting of personal or laptop and server computers. 

o Software - operating systems, application packages such as word process ing, 

spreadsheet systems, etc and custom software, which in Ih is case can be the web­

based drug information software, 

o Networking - intemctworking of the com purers and the server with each o ther 

th rough th e server, in cl uding connection to the Internet or an Intranet 

Knowledge about and altitude towards web-based drug informa tion system lISC and 

implementa tion on the part of tile prime users of Ihe system, which arc : 

o Health profess ionals - pharmacists, druggists o r phannacy technicia ns working in 

the retail drug oUllets, and 

a Die staff - which will playa key role in making th e system up-ta-date with content 

and prov iding tech nical support to retail drug outlets 

• Commitment of DACA, which is the regulatory authori ty thai will be the owner of (he 

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 

infonnation system in Ethiopia, the following assumptions should hold [rue: 

• DACA is comm itled to the implementation of the system, 

• Professionals have the basic knowledge and positive attitude to accept and use (he system, 

• Phannacies 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 in ternet is a network of compuler networks connected worldw ide. In the past two decades, it 

has grown into a major world phenomenon, changing th e Jives ofbiUions o fpcoplc all over the 

world. It has provided a window for everyone to keep in touch and do much morc than was 

possible befo re. For example, there arc now electronic commerce organizations doing their 

business by relying solely on the Internet. There arc also other similar organiz.n ions providing 

services and goods via the Intemel. 

One such exa mple can be the emergence of O nline Pharmacies. These are pharmacies and drug 

sto res operating o ver the Internet. They are very much similar to community phannacics except 

that the method of requesting and receiving medications is differen!. Customers send their 

prescriptions onl ine and their medications arc deli vered to their home address o r intended 

destination like any o ther del ivery (10). 

Among the many services offered by the Internet is the World Wide Web, where information of 

any sort is excha nged between Internet users. O ne such type of in formation thal can be 

exchanged between Internet users is Drug Information. Hence, the Internet can serve as a 

backbone to a web-based drug info rmation system. Implementing such an infonnation system has 

many en visaged benefits such as it is easy [0 post drug infonnation and make it aUlomaticaJly 

available 10 all its intended users , to access it anytime any day from anywhere in Ethiopia , to 

maintain it from a single central loca tion and hence to manage it from a centra:lized location. 

In light o f these benefits provided by the Internet, implementing a web-based drug informat ion 

system in Ethiopia seems to provide a tangible and significant benefit in the way patients are 

cared by health professionals and subsequen tly in th e improvement of the health ca re system in 

general. From tile very nalllre of drugs, the question of how much tangible and. sign ifica nt are the 

benefits of web-based drug in fonnat ion system is stra ightforward - saving lives. 
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3.2 leT Infrastructure Availability 

For using web-based drug information systems or o ther types of information systems, the 

presence of ICT in frastructu re among OROs and al national , regional, and health facility level 

DIS cen ters is essentia l. The types of ICT infrastructure req uired in these institutions arc 

categorized inio three as hardware. softwa re and network infrastnlclUre (2). 

Several sources suggest that ICT infrastructufC a va ila bility is increas ing in several African 

countries. In a survey conducted by the Natio nal institUl C of Statistics of Rwanda in November 

2008, th e PC and Internet coverage of the urban part of th e co untry has rcached 0.89%, with 

plans to establish 800 cyber cafes (65% in Kiga li, its Capital City). T his survey a lso ind icates that 

100% of publ ic and priva te sector health institutions use computers and 24.2% and 42.1 % of them 

have access to the Internet respectively (II). 

In another survey conductcd by ITU and ETA in 2008, the number of Internet subscribers in 

Ethiopia increased sha rply over the past five years, now reaching to 350,000 subscribers . The 

study also depicted that reT infrastructure in Et hiopia is largely skewed towards major cities and 

towns, particularly Add is Ababa . The study also affirms that while th e Internet and o ther forms 

of informacion and communications technology arc rcadil y available in Add is Ababa , limited 

aeu:!>s (0 ICT in rural parts of lhe country continues 10 undenn ine Ihe nation-wide figure ( 12). 

These and other studies confmn that ICT coverage is expandi ng in resource poor countries like 

Ethiopia and Rwa nda. This is partly due to the govemmenrs in th ese countries are streamlining 

ICT into their main development agendas. The role that ICY pla y in the phannaceutical sector 

wil l 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 ha ving proper knowledge, hea lth professio nals and o ther 

users of a web-based DIS should have a favorable attitude towards such systems. Several studies 

conducted to assess th e 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-ma il by practicing clinicians in 

twelve hospitals in Pa kism n in 2007. all the respondems disclosed tha t they have access 10 the 

Internet and e-ma il a t home or at work. According to th is study, on ly 16% (CI: 13.1 '7010 _ 19.41%) 

were conn ected to the Intern et daily whereas 31% (el: 27.90 - 35.78%) were connected only 

rarely or never. Regarding th e respondents' opinions, the study showed th at 69% (el: 64.63% _ 

72.49%) strongly agreed or agreed that use of e-mail has the potential to reduce unn ecessary visits 

to a doctor. Thc slUdy /l lso showed that 69010 eel: 64 .63% - 72.49%) strongly agreed or agreed 

that e-mail can help increase patient compliance, 56% (el : 51.38% _ 59.78%) strongly agreed or 

agreed that usin g c-mail with their patients would lessen th eir personal relationshi ps with them. 

Furthermore, 54% (CI: 49.90 - 58.32%) strongly agreed or agreed that ph ysicians would nor use 

e-mail to communica te wit h their patients unl ess they were pa id for their time. Rega rd ing usc of 

the Internet, the above study also showed that 80% (e l: 76_58% _ 83.36%) of the respondents 

strongly agreed or agreed tha t the Internet can be useful in provid ing patient education, but 56% 

(e L 51 .82% - 60.22%) also strongly agreed or agreed that there are fcw wcbsitcs provid ing 

trustworth y health informat ion (13). 

This study also highlighted the practice of the respondents, revealing how they viewed the 

potential of th e Internet and e-mail for providing care and communica te with patients. It stated 

that despite the fact that all respondents had access 1'0 the Intern et and e-mail , 70% (el: 66.94%-

74.64%) said lha t they rarely or never used the Internet or e-ma iJ 10 communica te wi th patienlS 

regardi ng their currenl medical issues. When asked wheth er patient confidentiality was a reason 

for clinicians not using e-mail to communicate patient-rela ted infonnation , 3 1% (CI: 27.04%-

34.86%) of the respondent's strongly agreed or agreed whereas 36% (CI: 31.97% - 40.090/0) 

disagreed or strongly di sagreed (13). 

In an other study conduclCd [0 identify phannacists ' computer skills in Canada in 2004, it was 

found tha t Forty-fi ve (79%) of 57 respondents had received no fonnal computer training. Fifty­

two respondents (93%) owned a home computer. Thirty (52%) respondents used Iheir home 

computers as much as 5 hours per week, and 23 (40%) respondents used their computers 6 10 15 

hours per week. Only 12 (21%) respondents had compleled some fonnal compuler training. This 

study a lso found tha i of the six general types of software packages, the Phannacisls who prov ided 

the response, 47 (81%) used e-mail software al least once da ily, and 20 (35%) used word 

process ing software daily. The vast majority (:>90%) of respondents did not use any sta listical 
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analysis o r presentation soft ware (14). Rega rd ing their Inl ernet skills, the study found that the 

majori ty (46, 81 %) of respo ndents rated themselves as "4" o r grea ter (in a 5-poin! sca le) in (erms 

of their ability to access Web sites by typing the URL. Thirty- five (60010) raled themselves as "4" 

or grea ler in lerms of abi lity 10 maintain a Jisl o f Web slles using the Web browser bookmark 

feature, and 12 (2 1%) ra ted themselves as a "I" (no abi lity). Thirty-one (54%) respondents rated 

themselves as "4" or greater in terms o f ab ili ty 10 download files from o nline sources ( 14). 

Another study conducled to identify needs of phannacy students ' computer skills in USA III 

1996, students' so ftware knowledge and frequency o f use ind icated Ih at only 18.5% of the 

respondents said they have no knowledge o f softwa re, even word processing packages while the 

majority indicalCd they have some knowledge of wo rd-process ing programs. When asked about 

Iheir attitudes about working with compu ters, 97% of the s tud y participants indica ted that they 

are comforta bl e working with computers at work. T he study also indicated tha t the mal e (80.9%) 

and Fema le (90.5%) respondents agreed or strongly agreed to th e sta temenl thaI "phannadsls 

should have a workable knowledge o/won/processing sojiware", male (70.3%) a nd female (84.8%), to 

the statement thn t "a COli/pliler course shollld be port o/the phomracy clIm·ClIlum", a nd d isagreed or 

strong ly d isagreed to the statement tha t "computers inlhe phanl/aey will increase the workload on Ihe 

phamlaast " (male - 65 .5% and fe male - 82.5%) (15). 

Stud ies mentioned here depict that knowledge and atti tude of hea lt h profess iona ls co ntribute 

significantl y 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 o f the 

system is the government. there needs to be a stro ng leadership by th e government in order 1"0 

push For the system's realization despite the various implemen tation hurdles that will come alo ng 

the way and despite the reluctance of some participating heal th facilities . 

In a WHO guideline issued in 1998 to aid drug regulatory autho ri ties 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 man ual to computerized system (23): 

• Secure Political Support, 
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• Review Enabling Legislation and Regulations, 

• Identify Needs. Define Enabling Objectives, and Establish Priori tics, 

• Identify Fundi ng and Support Rcqui rements and Sources, 

• Appo int Technical Coordinator and Define Timc Sched ul e, 

• Rev iew Forms, Proccdures, and Correspondence, 

• Update Forms and Cert ifica tes, as Requ ired , 

• Prepa re Data and Decide How to Handle Data Entry, 

• Train Staff in Software System and New Procedu res, 

• Begin Compu tcrizati on, and 

• Operate and Ma intai n Computer·Ass isted Drug Registration System 

Al l of these sequential activities require national dnlg regulatory bodies of govemments to show 

their commitments and !<Ike leadership positions in rea lizi ng such systems. T hcse poin ts ca n be 

summarized into two corc requiremcnts - revicw of the Nationa l Drug Policy and thc 

Government 's Ini tiat ives in realizing a web·based drug in fonnat'ion system. In o rder to 

implement a web·based DIS in Eth iopia, with pharmacies and drug stores as the major 

stakeholders, DACA I has to have the level of commitment tha I should lead th e way 1'0 the 

rea lization of such systems. 

3.5 Previous Researches in the Area 

This study emphasizes the Eth iopian Healthcare System in genera l and the Ethiopian 

Pha rmaceutical scctor in pa rticula r. To the knowledgc of the researcher, stud ies carried OUI to 

introduce computer·based in fonnation systems are non-ex istent . 

1 OACA is the sole drug regulatory body of the Ethiopian go\·ernment. It is empowered with the authority to issue 
license of professionals as well as OROs, appro\'e drug imports, issue guidelines and standards on establishment and 
operation of DR Os, OICs. and drug manufacturers, elc. 
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However, from the very few stud ies conducted elsewhere and found to be relevant for review is 

th e study made in rural Haiti by Elisabeth J Berger et al . entitled, "lmplemt!1lfatio" and evaluation of 

a web-based SySlem faT p!wnnacy stock managemeflt i" nlTaJ Hoift' (24). This study eval uates the 

implementation of web-based phannacy-stock management system, supporting nine climes in 

rural Haiti. The resea rchers used standardi zed WHO stock cards to develop th e system. The 

system allows pharmacy staffat all clinics to enter stock levels and a lso to request drugs and track 

shipments. The source of in ternet conneClion used was via satellite. The major achievemen ts of 
the sys tem are th at it : 

• is a widely accepted by its users, 

• is based on WHO standard stock cards, 

• is the defacto source of stock infonnation 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 th is system are that it has no drug-infonnation provision componeOl and that it 

only supports nine clinics. 

The implications oflh is study to this research are that 

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

due meeting th e foll owing requirements : 

o easy-to-use system des ign, 

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 HlY I AIDS contributed to the acceptance and 

usage of the system by users, 

• it is possihle to im plemen t web-based systems even III remOle areas if computers, 

computer-rrained person nel, and internet con nection are not interrupted, 
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• piloting th e system in a small area with limited users and sharing the success 10 other 

regions improves user acceptance and sySlem realization 

Another study relevant to be reviewed here is the study made In the UK entitled , .. Taking 

pham/acy services to a flew level with the intranet" (25). Th is is a qualitative stud y undcflakcn to 

explore the opportun ity presented by the Intranci - a Iype internet fo r a specific commun ity, in 

this case for the pharmacy community in the Bart's and The London NB S Trusl hospimis. Th is 

study presents th e selected pharmacist services that arc deemed appropriate for publishing o n the 

Intranet. According to Tugwell , the fo llowing pharmacy activities can be made ava ilable on the 

intra net system: 

• Prescribing guideli nes 

• Pediatric formulary 

• Pharmacy bulletins 

• Policies on medicines 

• Drug information systems 

• Status of newly marketed drugs 

• Forthcoming events 

• Summaries o f conferences and semi nars 

• Clinica l trials illfonnation , and 

• Therapeutic drug mon itoring and physiologica l levcls 

The major achievement o f the system is thai it depicted th e real possibilit ies in tapping the 

poten tial of intr<lIlet tech nology use. In addition, it showed ho w health profeSSio nals in the 

pharmaceutical sector could benefit from web-based systems, particularly in the provision o f drug 

informatio n. The limitat ions of this study are that it is not generic - it is limited to British NHS 

Trust hospital pharmacies. 

Page I 22 



The implica tions orthis study are that: 

• 

• 

• 

• 

II is possible to make up-Io-date information aboul drugs and Iheir formu lary on a system 

for profess ionals' lise, 

Web-based system arc easy 10 mainra in - since Ihe ma inl'enance of the system is done al 

the server and all users immedia lel y access the changes, 

It is possible to make Adverse Drug Reaction (ADR) information avai lable to dispensing 

professionals rrom clinical trials cond ucted every time, 

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

related informa tion available on a web-based system 

These two slUdies show that web-based drug information system can be implemented ir the users 

are computer-tra ined, ir the facil ities have Ih e required computers and Internet connect ion, and 

the regulatory agency along with pharmacies, drug stores, and D IS centers arc committed 10 its 

implementation. However, the mere opportun ity presented by implementing web-based drug 

information systems does not guarantee successful implementation . In facl, it ca n lead to failures 

and frustration on the part of professionals, not only on th e system but a lso against other systems. 

Hence, with carefu l ana lys is and discussion, the results of this research can be compared part ially 

with these researches. 

3.6 Conceptual Framework 

The conceptual framework for this research is derived from the above descriptions or th e major 

determinant factors that arc considered relevant for implementing a web-based drug informa tion 

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 [he knowl edge of the researcher, no study has been found that analyzed the prospecls of 

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

study will try to contribute new knowledge about what prospect's lie currently in order 10 

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

particular. 
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CHAPTER FOUR 

METHODOLOGY 

4.1 Study Design 

The study used both quan titative as well as qualitative study methods in lhe form of drug fucility­

based cross-sectional survey and key infonnant interviews 1"0 ga ther data that is not capwfcd by 

the quantitative method and triangulate the findings of the study . 

4.2 Study Arca 

The study is cond ucted in Addis Ababa. AddIS Ababa is the capita l city of Ethiopia and has 10 

sub-cities as its major classificalions. There are 320 public, private and NGO pharmacies and 

drug stores in the city licensed and operational at lh e time of data collection. The city is selected 

as it has betlcr Ief infrastructure than other towns in the country (4). 

4.3 Source and Study Population 

The sou rce populations are all licensed phannacisis and druggists working in public, privatc. and 

NCO phannacics and drug slores in Add is Ababa. The sludy populalions or the sampling frame 

of this study comprise of thc ch ief phannacists and druggists, or administrators of these 

pha nnacies and drug stores. 

The inclusion criteria in this sfud y arc: 

• The DRO sho uld have a renewed license of operation, 

• The DRO should be located in Addis Ababa, 

• The DRO should deal with dispensing of human drug 

The excl usion criterion in this study is that the DRO should not be a rura l drug vendor. 
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4.4 Sampling Procedure 

This study used a survey of all the 320 phannacies and drug stores in Addis Ababa that have a 

renewed operationa l license. For (he qualitative study part, Key Informant Interviews with fo ur 

designated officials from DACA. 51. Paul and Black Lion hospira l DICs were performed . 

4.5 Variables ill the Study 

The study has the followi ng dependent and independent va riables. 

Dependellt 

• IT Infrastructure availability in DROs, 

• Basic IT Knowledge of responden ts/ professionals, 

• Attitude of respondents about web-based dmg information system, 

Independent 

• Socio-demographic Characteristics (such as age and sex of respondents), 

• Professional Category (Phannacist or Druggist) 

• Service Yea r of respondents, 

• Location of Health Facility (Sub-City), 

• Health Facil ity Type (Phannacy or Dmg Store), 

• Type of Ownership of Health Facility (Public, NGO or Private), 

• Availabil ity of Computers in the ORO, and 

• Completion of formal computer training 
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4.6 Data Collection Procedures 

Both quantitative and qua litative techniques of dam collection methods were employed In the 

srudy. In the survey part, qucstionnaires were distributed to DROs in the 10 sub-cities of Addis 

Ababa. The list of OROs used in the study is provided in ANNEX I. 

Primary data is used in the study. A self-adm inistered 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). T he questions include 

Yes or No Iype questions , 5-poinl Likert Scal e and a few close-ended questions. 

The questionnaire covers four aspects of the study: 

• Socio-demographic characteristics, 

• IT Infrastructure availabil ity questions, 

• Knowledge about computers and Internet-based systems, and 

• Attitude about computers and Internet-based drug information systems 

The question naires 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 hiri ng six (6) data 

collectors. 

Key informant intcrviews were also conducted with designated official s from DACA, St Pa ul and 

Black Lion hospital DIS centers. The in terviews were conducted usi ng sepa rate intcrview guide 

for each Interviewee. The interviews were made by the principal investigator. Tape recorder 

could not be used because of th e refusal of the key informants to be recorded. Rather, responses 

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

entry, cleaning, and analys is were made using SP$S v 16. 

4.7 Data Analysis Procedures 

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

presentation, rabies and different type of graphs were employed. Associations among 
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independent varia bles and outcome va riables were seen using Odds Ra tio and Binary Logistic 

Regression when it is appropriate . For multivariate ana lys is, the necessary adjustment was done 

fo r the possible confounding factors to identify the predicting facto r for the outcome variables. 

Hence, internal comparison between the variables was done based on adjusted odds ratio. In line 

with th is statistical sign ificance was observed using 95% Confidence Interval . 

Responses to the qualitative data (exploring the level o f government's com mitmen t towards web­

based DIS implementation) are o rgan ized based on their thematic area . The responses of the 

interviews were summarized into six thematic areas. Responses of each key infonnant were then 

merged to these thematic areas. 

Sta tus of basic knowledge of respondents about computers and t.he In ternet was anal yzed by a SCI 

o f nin e questions. Continuous scores from th ese calegorics were dichotomized into "Sal'isf.lclory 

Knowledge" and "Unsatisfactory Knowledge". Responden ts who scored more tha n the seco nd 

quartile (::: 50%) score were categorized as havi ng satiSf.1CIOry knowledge whil e those who scored 

below the median score were categorized as having unsa tisfactory knowledge. Simi larly , attitude 

of respondents about internet-based DIS implementation was analyzed by a set o f nine questions. 

Continuous scores from these categories were dichotomized into "Favorable Attitu de" and 

"Ullfavo rabic Attit ude". RcspondenlS who scored above and below th e second quartile (::: 5(010) 

score were categorized as having favo rable and unfavorable attitude respectively. 

IT infrastructure availability among OROs was analyzed by a set o f six questions, comprising 

topics about the presence o r absence of com puters and Internet connection, the level and 

frequency of their use, and the affordability of computers and Internet connection by the OROs at 

the time of the survey . Planning to acquire computers and Internet conn ection was also used to 

analyze the availability of IT infrastructure in OROs. Respon ses to these questions were then 

dichotomized into "Have IT Infrastructure" and "Don't Have IT Infrastructure" categories. 

DROs whi ch, reported as having com puters and Internet con nection or have planned to acquire 

them, are ca tegorized as having the required IT infrast ru cture. Those who reported as not having 

computers, not afford ing to acquire compu ters, or not planning to acquire computers are 

categorized as not having the requ ired 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 [0 contam inate the study population , the questionnaire was pre-tcsted at Nazcrcth lo wn and 

refinements. in terms of cla rifying vague or ambiguous questions, were made from the feedback 

gained. The questionnai re was further developed and enriched by reviewing addit iona l litcra!Urc. 

The final working version of the question naires was then translated into Amharic so that 

respondents get comfortable answering the questions. In order to minimize translation errors, the 

Amharic version was then back translated to English by an independent pro fessional and the 

original Englishl and the back-translated English versions were compared for cons istency. 

Data coll ectors were a lso oriented on data collection Icchniquf..'S and lools. Moreover, random 

visits to DROs, hal f and fu ll day reports of problems encounlered over telephone, exchange of 

information via SMS, and experience-sharing and problem-solving meetings ha lf 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 Academi c Commission of 

the Faculti es of Informatics and Medicine. Following the issuance of th e ethical clearance, the 

proposal was provided to Addis Ababa City Administration Hea lth 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. Participa nts were also asked about their consent to participate in the study 

araBy as well as via a consent letter. The info rmation sheet and consent letter are presented and 

described to participants, both in the questionnaire and orally fo r the interv iews to be conducted 

before any kind of consultation is initiated. The discussants of the key informant interview were 

told that th eir responses are confidential and shall be used merely fo r the purpose of the research 

work. 
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4. 10 Dissemination of Results 

The find ings o f the study will be presented to the Joint Academ ic Commission o f Faculty o f 

Informatics and Pacu]£)' of Medicine, AAU, as a thesis in partial ful fillment ofMaslcr of Science 

degree (M. Sc.) in Health Informatics. The findings of the study will also be submitted 10 

Eth iopian 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 

S.1 RESULTS 

5.1 . 1 Socio-demogaphic characteristics of rc5pOndents 

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(1/0. 

One hundred sixty one (61%) of the respondents were males while 103 (39%) were females. The 

age o f 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 II (4.2%) were Pharmacy Technicians. The survey 

also revealed that 130 (49%) of the respondents worked in Pharmacies whereas 135 (5 1%) of 

them worked in D rug Stores. As shown in Figure 3, these pharmacies and drug stores are fai rly 

distributed throughout the 10 sub-cities of Addis Ababa. 

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

NlruSlllr.Lano 
.~ 

Kolft KtfW}'O 
. % 

. % 

Figure 3: Distribution of DR Os amonstbe 10 sab-dties of AddiJ Ababa, April-May, 2010 

7 
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Table-I - Socia-demographic characteristics of respondents, Addis Ababa, 

March-April, 2010 

Characteristic 

Sex 

Male 

Female 

Age distribution ofrespondents (Years)l 

$22 

23·27 

28 - 32 

33·37 

38· 42 

43 -47 

48·52 

53·57 

58-62 

63 + 

Professional Category of Respondents 

Pharmacist 

Druggist 

Pharmacy Technician 

Type of Drug Retail Outlets 

Pharmacy 

Drug Store 

Frequency 

162 

103 

12 

10. 

4" 

30 

17 

15 

20 

7 

7 

3 

105 

149 

11 

130 

135 

N=26S 

Percent (%) 

61.1 % 

38.9% 

5.0% 

40.0°/. 

20. 1% 

12.6% 

7. 1% 

6.3% 

8.4% 

2.9% 

2.9% 

1.3% 

39.6% 

56.2% 

4.2% 

49% 

51% 

. I (K - 1+3 22 (log nJ) and W= (~S)/ K. where K is 1 Categorization for age distribution is done usmg Sturges ru e - . 
number of classes and W is class width. 
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(Table-l Cont 'd) 

Sub-city distribution of respondents 

Addis KClema 29 10.9%. 

Akaki Kaliti 12 4.5% 

A rada 28 10.6% 

Bole 49 18.5% 

Gulele 16 6.0% 

Kirkose 31 11.7% 

Kolfe Keraniyo 22 8.3% 

Nifas Silk Lafto 21 7.9% 

Lideta 26 9.8% 

Yeka 31 11.7% 

Ownership of DRO 

Public/ Governmental 22 8.3% 

Private 237 89.4% 

NGO 6 2.3% 

Total Work EX I)cricnce of RespondenW (Years) 

~ 5 131 49.4% 

6· 10 53 20.0% 

11 . 15 22 8.3% 

16·20 23 8.7% 

21· 25 17 6.4% 

26·30 9 3.4% 

31 + 10 3.8% 

I Categorization for Total Work Experience of res~ndenlS is done using Sturges rule (K= 1+3.22 Oog nJ) and w= 
(L·S)/ K. where K is number of classes and W is class width. 
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5.1.2 IT infrastructure Availability in OROs 

IT infras tructure availability in OROs was assessed by a set of six questions. Accordingly , One 

hundred seventeen (44.2%) of the 265 DROs surveyed reported that th ey have al least one 

computer in the ir store. Another 58 (28.7%) of the OROs reported th ey arc plann ing to acqu ire 

computers for their store . Thirty-three (32 .7%) OROs reported that they have Internet 

connection. Another 51 (19.2%) OROs 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 (47.9'10) of OROs reported that they can afford to acqui re a computer 

and Internet connect.ion for their stores. Table 2 depicts summary of responses to selected IT 

Infras tructure qU(..'Stions. 

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

Much-April ,2010 

N=26S 

Category Frequency Percent 

Computer Available in ORO 

Yes 11 7 44.2% 

No 148 55.8% 

Computer Planned for ORO 
58 28.7'/, Yes 

No 144 71.3% 

Computer Affordable for ORO 
127 47.91'/, Yes 

No 138 52. 1% 

Internet Available in ORO 
12.5% 

Yes 33 

No 232 87.5% 

Internet Planned for ORO 
51 19.2% 

Yes 
No 214 80.8% 

Int.ernet Affordable for ORO 
127 47.9'/0 

Yes 

No 138 52. 1% 
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One hundred thirty five (51 %) of the ORCs are categorized as having the required IT 

infrastructure while the remaining 130 (4~' ) fal l h f . "-/0 S ort 0 meeong these requirements. Figure 4 

and 5 depict computer and Internet availability and affordability in DROs. 

,. ,. 
~ 

• 

• 
• 
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Figure 4: Computer and Intcmd AvailabiJjty of DR Os in Adelis Ababa, April.May, 2010 

IT Infrastructure A vailabiHty in 
DRO. 

Fipre 5: IT Infrastructw"e Availability ill DROst Addis Ababa, March-April, 2010 

5.1.3 Knowledge about compcrter5 and the Internet 

One hundred ninly (7 1.1%) of the respondents have completed fonnal computer namlOgs 

whereas 218 (82 .3%) of them reported they know aOOut 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 respondeDts about computers and the Internet , Addis Ababa, 

March-April , 2010 

Category Frequenc)' Percent (%) 

Taken Fonnal 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 72.5 

No 73 27.5 

Respondents who Know about Intemet·based Drug Information System 

Yes 94 35.5 

No 171 64.5 

Frequency oflntcmet usc for Drug Information 

Da ily JO 3.8 

Monthly 17 6.4 

Weekly 7 2.6 
• 

Rarely 158 59.6 

Never 73 27.5 

Relevance of Drug Infonnation from Internet 
70.6 Very Important 187 

Important 69 26.0 

Not Enough 5 1.9 

Irrelevant 2 0.8 

Wrong 2 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 thai they use their 

computers for email communication, 34% for document processing and 30010 fo r drug-relaled 

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 resul ts to purpose of computer usc questions. 

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

Email Document Drus -related Other activities 
Processing work 

Purpose of 
Yes 175 66% 90 

Computer use 
34% 81 30.6% 28 10.6% 

No 90 34% 175 66% 184 69.4% 237 89.4% 

Basic knowledge of respondents about using computers and the Internet was assessed based on a 

sct of twelve questions. Accordingly, 174 (65.7%) of the respondents scored the second quartile 

score (~ 5(010) 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 Knowleqe ofRespondems about computers aDd the inlenid, Addis AbU'" Much­

ApriI, 2010 
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5. 1.4 Attitude of Respondents about Web-based DIS Implementation 

Two hundered fifty four (95 .9%) of the respondenls reported to "Agrec" or "Strongly Agree" to 

the statement that detailed in fonnation aboUi 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 com puter-based infonnation systems arc important for stock managemen t and for 

avoiding stock-outs. (83 .4%) 22 1 reported to "Agree" or "Strongly Agree" to the idea that 

computer-based inrormation systems will help improve the reporting of Adverse Drug Reactio ns 

(ADRs) . (80%) 212 reported to "Agree" or "Strongly Agree" to the idea that computcr-based 

infonnation systems are important to exchange stock-out informat ion cxchange between OROs. 

(83.4%) 22 1 reported to "Agree" or "Strongly Agree" to the idea that computer-based 

infonnat ion systems wil l help locate where a specific drug can be found at anyone lime. 

Despite these optimistic opinions of respondents, on ly 199 (75. 1%) of the OROs reported that 

they are ready to use a web-based drug infonnation system. Howcver, the majorit y of 

respondents (249 = 94%) confirmed that providing training on how to use computers and the 

Internet helps implement Internet-based Drug Infonnation System. There is a significa nt gap 

berween the nu mber of respondents rega rded as having a favorable attitude and the individual 

responses to the major attitude qUCition. This is partiall y due to respondents agreeing to the 

major attitude questions than in their overall score. To look into the factors that res ulted in such a 

difference better and to analyze the significance of relationship th ese factors have on the attitude 

of respondents, the predictors of attitude should be explored . Table 5 shows a summa ry of th e 

responses to atl"irude assessmen t questions. 

Page I 38 



l 
I 
t 
I 

I 
I 
I 
! 

I 
I 
I 
I 
I 
I 
I 
I 
\ 

\ 

Table S - Attitude of Respondents about internet-based Drug Information System in Ethiopia, 

Addis Ababa, March-April , 2010 

N=265 

Category Frequency Percentage (%) 

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

Strongly Agree 2 14 80.8 

Agree 40 
Undecided 10 
Strongly Disagree 

Computer-based Information systems are important for stock 
management and avoid stock-outs 

Strongly Agree 203 

Agree 
U ndecid(."(i 

Disagree 
Strongly Disagree 

Computer-based InfOt"Dlation Systems are important for better 
reporting ADRs 

Strongly Agree 
Agree 
Undecided 
Disagree 
Stro ngly Disagree 

Computer-based Infonnation Systems are important for 
exchanging stock-out with other DROs 

Strongly Agree 
Agree 

U ndecided 

Disagree 
Strongly Disagree 

Computer-based Information Systems are important for locating 
where a specific drug can be found 

Strongly Agree 
Agree 
Undecided 
Disagree 
Strongly Disagree 

52 

7 
2 

140 

81 
29 

13 
2 

134 
78 
34 
18 

139 
82 

27 
16 

15. 1 

3.8 
0 .4 

76.6 

19.6 

2.6 

0.8 
0.4 

52.8 

30.6 
10.9 
4.9 
0.8 

50.6 

29.4 
12.8 
6.8 

0.4 

52.5 

30.9 

10.2 
6.0 

0 .4 
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(Ta ble 5· Conl ' d) 

Implemen~ng lnt c~et-~ased Drug information System hd ps 10 
exchange mforma110n wll.h DACA 

Strongly Agree 158 59.6 
Agree 87 32.8 
UndecIded 12 4.5 
Disagree 5 1.9 
Strongly Disagree 3 . 1.1 

ORO is ready to lise Internet-based Drug Information System 

Stro ngly Agree 124 46,8 
Agree 75 28.3 
Undecided 64 24.2 
Disagree 0.4 
Strongly Disagree 0.4 

Providing Training on Computer and lnternet use hel ps 
implement In ternet-based Drug Information System 

Strongly Agree 161 60.8 

Agree 88 33.2 

U ndecided 10 3.8 

D isagree 6 2.3 

DRO affords to lise comput er and Internet service 

Strongly Agree 125 47.2 

Agree 97 36.6 

Undecided 40 IS .1 

Disagree 3 1.1 

Attitude of respondents about web-based DIS implementation was assessed based on a sct nille 

Likert-sca le questions. T he responses to these categories were dichotomized inlo "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 towa rds web-based DIS. 

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

responde nts have unfavorable attitude towards web-based drug infonnation system 

implementation. Figure 7 depicts the attitude of respondents towards web-based DIS in Ethiopia. 

Page I 40 



1 
I 
1 

I 

Attirude ofRespoodents toward s web-baud DIS 
in Ethiopia 

Figure 7: Attitude ofRespondcnts towards web·bucil DIS in Ethiopia, Addis Ababa, 

March-April,2010 

Respondents also identified the chaUengcs the DROs face in using a prospective web-based DIS 

by agreeing to a set of possible faaors identified from the literature. Table 6 presents their 

responses. 

Table-6 - Cballen&es of DROs in urns web-based Dna, lnfonnation Syst'em, 

Addis Ababa, March-April, 2010 

DRO's chaIlcnges to use web-based Drq 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 10 the responses, unavailability of computers (108) and the Internet ( ISS) 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 'tthiopia. 

Table 7 depicts the summary of the responses. 
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Ta ble-? - Advantages and chall f ' enges 0 uSUlg web-based Drug lnformation System, 

Addis Ababa, March-April, 20 10 

Advantages of web-based Drug Information System 

Improved Inromation handling 

Up-la-dale d rug Informatio n 

Provid ing bellcr informat ion to clients/ patients 

Avoiding siock-o uts 

Improving ADR reporting 

Other 

Challenges of web-based Drug Information System 

Misunderstanding dalabasc systems 

No t specifying stock-outs to other DRCs 

Cost of Intcrnet 

Co mputer unavai lable 

Other 

Yes 

185 

234 

171 

169 

171 

20 

43 

12 

167 

64 

33 

No 

80 

3 1 

94 

96 

94 

245 

222 

253 

98 

201 

232 

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

cost of subscriptio n to Internet service has been a significant facto r as it is reported by 167 

respondents. 

The nu mbers and percentages described above indicate the primary findings o f 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 lnfonnation Technology Infrastructure Availability 

The predictors fo r IT in frastructure availabili lY in DROs were seen using a sct of three variables, 

Location (Sub-cit y), Type and Ownership of DR Os. Accordingly, only the Type of ORO is found 

to have a signifi ca nt cffect in me availability of IT infrastructure. with Pharmacies less likely (0 

have the req uired IT infrastructure as compared to Drug stores [OR (95% CI) = 0.44 (0.26,0.76)J. 
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Table 8 presems the results of multivariate logistic regression of the three va riables in relation to 

IT infrastructure availability in DROs. 

Tablc-8: Mull'ivanate logistic regression of selected variables in relation to IT lnfrastrud'urc 
Availability in DROs, Addis Ababa , March - Apdl , 2010 

Variables Have IT Don't Have IT Crude OR Adjusted OR 
Infrastructure Infr.utructurc 

Locatiun of ORO (Sub-City) 

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

Akaki Ka liti 17(58.6) 12(41.4) 1.88(0.47,7.54) 1.96(0.4 7 ,8.20) 

Arada 8(66.7) 4(33.3) 0.94(0.34,2 .60) 1.1 0(0.38,3.2 1) 

Bole 14(50.0) 14(50.0) 0.76(0.3 1, 1.88) 0.95(0.37,2 .42) 

Gulelc 22(44.9) 27(55. 1) 0.73(0.22,2.45) 0.69(0. 20,2 .40) 

Kirkosc 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 Lana 10(45.5) 12(54.5) 1.88(0.60,5.9 1) 2.05(0.63,6.7 1) 

Lidera 14(66.7) 7(33.3) 1.09(0.39,3. 11 ) 1.30(0.44 ,3.85) 

Yekat 14(53.8) 12(46.2) 1.00 1.00 

Type or ORO 

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

Drug Storc\ 80(59.3) 55(40.7) 1.00 1.00 

Ownership of ORO 

Private 119(5U.2) 118(49.8) 2.0 1(0.36, 11 .22) 1.72(0.28,10.72) 

Public/ Governmenta l 14(63.6) 8(36.4) 3.5(0.52,23.56) 4 . 14(0.55,31.06) 

NGOI 2(3331 :1(66.71 1.00 1.00 

·Signiflca nl at P-value <0.05 tRcference 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 ORO in which they 

work in, and Ownership of OROs were used as the detenninant factors. In addition to these, 

presence o f computers and Internet connection are used to identify the factors ha ving the most 

effect all 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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The darn presented on Table 9 is rearranged to gain understanding of the factors affecting the 

knowledge of respondents. The rearrangements arc made on the age grouping as well as on 

profess ional experience. T he 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 rea rranged 

in 5 yea rs 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 Ihe knowledge status of respondents, 

onc of the significant factors in having a better knowledge is th e type of profession wh ich the 

respondents have, with pharmacists having better knowledge than druggists (OR (95% CO = 
7. 38(1.22, 44 .77)\. Another sign ificant factor is the availability of computer in th e ORO in which 

the respondent works [OR (95% CI) = 2.19(1.05, 4.57)1. Though it seems obv iously, laking 

formal computer training is also a significant factor in hav ing a better knowledge than the 

reference group [OR (95% CI) = 15.94(7.30, 34.83)J. 

Predictors of Attitude of Respondeots about Web-based Drug !nfumlation System 

Among the possible factors assumed to have effect on the respondents' attitude towards web­

based DIS implementat ion, only Age is found to be significant, with younger age groups having 

more favo rable attitude than older age ones [2 .18(1.03,4.61)1· This impl ies tha t none of the 

factors is more significant than the other factors in contributing to the favo rabl e or unfavorable 

attitude of respondents abo ut web-based DIS implementation in Eth iopia . The same data 

rearrangement used fo r the analysis offac[Ors affecting the knowledge of respondents is also used 

here. 

Table to depicts some of the results of the degree and significan ce of the relationship between 

selected va riables in relation to respondents' attitudes. 
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1 Table- to: Multivariate logistic regression of selected variables in relatio n to Respondents' 

attitude about web-based drug infonnation system, Addis Ababa , March - April 20 10 

1 Variables Favorable (%) Unfavorable (%) COR (CI, 95%) AOR (CI: 95%) 

Sex 

1 
Male 116(71.6) 46(28.4) 0.85(0.49.1.49) 0.86(0.46.1.6 1) 

Femalc§ 77(74.8) 26(25.2) 1.00 1.00 

Age Group 

I Younger Age 90(76.3) 28(23.7) 0.70(0.43, 1.1 5) 2.18( 1.03 ,4.61)* 

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

Professional Category 

I 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 

I 
Profess ional Experience 
< 5 Years 93(75.6) 30(24.4) 1.02(0.52,2.00) 0.44(0. 17, 1.1 7) 

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

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

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

Locatio n of ORO (Sub·Cit)') 

I 
Addis Ketcma 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) 

Gulete 13(81.3) 3( 18.7) 

Kirkose 26(83.9) 5(16.1) 

I 
Kolfe Keraniyo 15(68.2) 7(31.8) 

Nifas Silk Lafta 13(61.9) 8(38.1) 

Lideta 2 1(80.8) 5(19.2) 

I Yeka§ 25(80 .6) 6(19.4) 

Type of ORO 
Pharmacy 98(75.4) 32(24.6) 1.29(0.75,2.22) 1.45(0.6 1,3.44) 

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

Computer Available in ORO 
1.24(0.72,2. 15) 1.12(0.60,2. 10) 

Yes 88(75.2) 29(24.8) 

I No§ 105(70.9) 43(29.1) 1.00 1.00 

Taken Formal Computer Training 

I 
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 

·Signiflcant at P·value <0.05 'Reference Group 

\ 
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5.1 .5 Qualitative Results 

Four key informant interviews were conducted with designated o ffi cia ls from DACA. and the 

twO opera tio nal Drug In formation Service (DIS) centers - St. Paul Hospital D IS and Black Lion 

Hospital DIS. The issues raised in these interviews are summarized into the following thematic 

areas . 

The National Drug Policy and Drug Infonnation Service 

Mentioning the National Drug Policy of Ethiopia , which is developed in November 1993, the 

interviewed DACA official stressed that technology support for the Ethiopia n pharmilccutical 

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 

o f hea lth 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 a n important support activity to implement the policy objectives and stralegies . 

The DACA officia l al so stated that the existing drug infonnation system is "almost non-existent", 

although new initiatives are showing encouraging results. Drug info rmation to professionals is 

not being properly delivered. There are new initiatives being started, however, such activities 

have not met the demand for proper drug infonnation. Moreover, professionals acquire drug 

information with their own efforts, according to an interviewee from the 51. Paul Hospital DIS 

center. 

Stating th e maj or reasons for the poor status o f drug information service prevailing thus far, the 

DACA official raised the following points: 

• Heahh professionals' perception of drug info rmation 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 institutio nalizing drug information services, 

C urriculums in phannacy 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 

so urces, such as the Internet, and 

Turnover of highly lrained staff 

However, drug informa tion, in connection with the rational usc of drugs and in providing quality 

medici nes to the public at large, is getting much morc attention by the government, according to 

the DACA official. Hen ce, technological solutions to improve the existing drug informa tion 

system in Ethiopia are h ighly acceptable according to the interviewed DACA o mcial. 

Government's Initiatives towards an improved Drug Wormation System 

According to the DACA official, the government is taking the fo llowing initiatives to improve the 

existing drug information system in Ethiopia. These are: 

• 

• 

• 

• 

The establishmem of Drug Information Service centers, 

T raining of DACA staff as Training of Trainers (fOT) to ava il at least one pharmacist and 

one med ical doctor in every health facility, 

Provision of drug in formation sources such as the Ethiopian Drug Formulary, the 

Ame rican National Formulary, pharmacopoeia , etc, and 

Preparation of standard treatment gu idelines, drug information establishment guidel ine, 

etc 

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

Information Center as a coordinating body for the regional and faci lity·level DIS centers. 

When these drug infonnation service centers become fully operational, then it will be easier to 

think of a web.based drug infonnation system in Ethiopia , according to the DACA offi cial. 

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

lnfonnation Center in Ethiopia. However, institutionalizing these D IS 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 I 48 



J 

I 
j 

1 

J 

1 

I 

requesting technical assistance in the scaling up DIS centers in the country. Alongside 

development partners, professional associations such as the Ethiopian Phannaceu licai 

Association (EPA) are also prov iding supporting DACA's such cffol1S. 

These and other initiatives that DACA is undertaking arc encouraging sIgns of an improved drug 

information system in Ethiopia fo r the years ahead . The addition of web-based drug information 

system will strengthen such efforts and achieve better policy implementa tion . 

Role of Drug Information Service centers at Health Facilities 

The role o f the natio nal and regional DIes and facility-level DIS centers is to facililate and ma ke 

sure hea lth care providers and the general public get accurate . timely and impartial drug 

information that allow del ivering 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 Hospita ls 

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 infonnalion 

system in pa rticu lar create as many new jobs for increasing number of professionals by creal'ing a 

specializa tion arca. The interviewees discussed of the practice used in other countries, where 

specialized pharmacists arc 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 th is 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 10 own an 

up· to-date knowledge. The interviewees also underlined that profess ional associations should 

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

impartial d rug information. 
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Yet another opponunity that the interviewees sought was the presence of sourc('S from the 

Internet such as Micromcdcx, Clinical Pharmacology, RxLisl , 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, upolO-date and impart'ial. T he 

interviewees also added that the subscription of slich expensive services describes the atten tion 

that DACA has given to drug info rmation service. 

In addition (0 the above opportunities, the interviewees also listed out the following opportunities 

of the prospects o f implementing a web-based drug information system in Eth iopia : 

• II provides a good opportunity to implement stock-out informa tion excha nge between 

DROs, 

• It allows to make up-to-date, impartial and scientific drug info rmation more accessible to 

health profess ionals 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 ma nage and maintain the system centrally, such as posting the latest 

information about adverse drug reactions or about a new medicine 

The in terviewees also emphasized the following challenges: 

• 

• 

• 

The current cost o f subscribing to Internet service docs not encou rage man y OROs, 

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

however if this ca nnot be done by the majori ty 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 tned to assess the Ethiopian pharmaceutical sector. As no previous stud y has been 

fo und , wh ich assessed the prospects of a web-based drug information system in Ethiopia , this 

study provides new information on the challcncgcs and opportunities, the implementation of 

such a system will face. With careful consideration and c<llIIian, the resul ts of this study will be 

compared with studies made in the rest of the world. The discussion is presen ted in three sections 

relating to the objectives orthe study. 

Knowledge and attitude ofrespondents 

Th is 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 find ing of the study conducted to 

identify pha rmacists' computer skills in Canada in 2004, where onl y 21% of th e respondents 

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

respondents (14). 

Th is 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 is 

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 fo r ema il communication 

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

This study indica ted tha t 59.6% of the respondents agreed or strongly agreed to the statement that 

implementing lnternet-based Drug information System helps to exchange infonnation with 

DACA. This result is consistent with the one conducted in Pakistan in 2007, where 69'/0 strongly 

agreed o r agreed that use of e-mail has the potential to reduce unnecessary visits to a dO<.1or ( 13). 
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This study indicated thai 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 res ult is somehow consistent with the study made in Pakistan in 2007, where 80% agreed o r 

strongly agreed to the statement that the Internet is useful fo r providing pa lient education ( I J). 

IT lnfiastOicturc ava ilability 

This study indicated that among the 265 DROs surveyed, 44 .2% of the DROs have at least one 

computer in th eir store whereas another 58 (28.7%) of th e DROs arc planni ng 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 hcailh institut ions in Kigali, Rwanda use 

computers (I I ). 

This study also identified that 33 (12.45%) of DROs have Internet con necrion whereas another 51 

(19.24%) have pla nned to acquire Internet connection to their stores. This result is still lesser than 

the one indicated on the Rwandan survey ( II ). 

In this regard, more promotional activities need to be done by DACA, professional associations 

such as the Eth iopia n Pha rmaceutical Association and local and international developmental 

partners of lJACA in order to highlight the importancc o r having thc necessary IT inrrastmcture 

to lise 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 nationa l, regional as well as heahh 

facility-level D IS 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 stafT were mentioned as major 

bottlenecks cowards realizing a web-based drug infonnation system. 

In order to taelde these challenges, various measures are being taken by the government such as 

asking cooperation of development partners to avoid budget constraint, providing training to 

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

me qual ity of healthcare provided by health facilities and professionals. 

5.3 Answers to the Research Question 

~::-------:---:--~=----
The research qu estion was " 'What prospects does the implementation of web-based drug 

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

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

The result's of th e survey show that the majority orthe respondents ha ve a satisfactory knowledge 

(66%) and favorable attitude (7311/0) towards web-based DIS implementation in Ethiopia. 

However, only (33) 12% of the OROs surveyed have Internet connection in their store. This 

implies that the current infrastructural availability is low. Despite the low IT infrastructure 

ava ilability, the majority of respondents indicated that they arc ready 1'0 accept and usc a web­

based DIS. Moreover, another 51 (19.2%) DROs have planned to acquire Internet con nection to 

their store . 

The results of the key informant interviews reveal that training on the fie ld of Drug Informatics 

course should be ex panded to all professionals, whether in-service or jo ining the grou p. They also 

revealed that DACA should scale up the institutionalization of facili ty-level DIS centers and avail 

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

These results indicate that currently, it is possible to start the implementa tion of web-based DIS in 

Addis Ababa. Since th e 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 Add is Ababa 

as these years go by. The most important fado r 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 a pproach to the realization of such a system. The next activities after initiating the 

implementation will be to add more OROs 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 in fo rmat ion system, sta tus of the 

determinan t fac tors needs to be identified. Based on such empirica l investigation, the sequence of 

tasks and priorities become vis ible 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 syst.em in Addis Ababa, and ultimately in Ethiopia . They arc as fo llows: 

• The majority of health professionals working in DRDs 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, 

• Marc than half o r I.he DROs surveyed have the required IT infr<lslmClUre, 

• 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 o f the Internet is a major challenge for DROs not to use a prospective web-based DIS in 

Eth iopia, 

• Web-based DIS allows to share stock-out information among DROs and hence allows beller 

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 casy 10 make updates o n a web-based DIS and make those updates imml'Ci ialcly available 

(0 professionals at remote locations 

6.2 RECOMMENDATIONS 

Based o n the study findings and the abO\'c conclusions, the fo llowing short term and lo ng-lCrm 

recommendations a re forwarded. 

Short term 

• Drug Informatics course should be scaled up across private colleges and "II govern mental 

univers ities, 

• Conducting tra in ing and continuous education on drug informatics is importan t to 

upgrade lhe skills of on the job health professionals, and 

• Reduced cost of the Internet should be acquired from Internet sen 'icc providers in 

Ethiopia' 

• More pro motional activities need ro 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 ga p, 

o in troduce the role of drug infonnation service (delivery and use) 10 heallh 

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 

. . . th Ie p ovider of Internet service in Ethiopia 
, Currently, the Ethiopian TelecommunicatIOns CorporatIOn IS e so r 
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• Deployment and scale up of web-based drug infonnation 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 thc rolc of a wcb·bascd DIS in 

auromating and standardizing prescription fonnalS, and thc poss ibili ty of cxtend ing the 

use of web-bas cd DIS to prescribers 

• A marc comprehensive research should be conduct'cd to assess the prospcclS of 

implementing a wcb·based DIS in Ethiopia, to find facts that have not surfaced in this 

smdy 

• A feedback collection and analysis mechanism should be dcveloped in order to improve 

the web-based drug infonnation 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 ga ined 

insight into the IT infrastructure, and knowledge and attit ude of onc rcpresentativc 

professiona l (ch ief pharmacist or chief druggist), and 

• This study also provides a baseline infonnation for further research 

6.3.2. Limitations ofthe 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 opportun ity for a 

. h 1· b king ot· the delenninant factors in implementing web·based DIS in 
more fl C lterature ac 

Ethiopia , and 
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• Presence of incomplete questionnaires compromises the power of the infonnalion 

generated from the survey 
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ANNEX I: List of Drug Retail Outlets in Addis Ababa, March - April 2010 
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06 018 0111553622 

12 1544 0111575672 

12 11 53 0111222826 
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ANNEX - I : Infonnation Sheet and Consent Form 

Good Morning I Aflcmoon Questionnaire No _ _ _ ___ ___ _ 

My Name is I came here today to collect data for Elias Alemayehu • a 

postgrad uate 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, 

(heir formularies, and the different brands, adverse drug reaction reporting, stock·out information etc. 

The objective of th is 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 r<..'S ulrs of the research. 

I would like to assure you (ha( , the information that you provide on this questionna ire is completely 

r.:U llfidential and will be used only for the research purpose. No personal identification is req uired and 

therefore you wi]! not be asked aboul personal identification data . You do nOI ha ve to answer any 

question if you do not wan l to. You ha ve right to SlOp fill ing this questionnaire at any time. Howevcr, the 

information that you will provide is very useful to achieve the obj<..'(ti ve of th is study. 

Considering this assurance, I would greatly appreciate your co-opcration in responding to th is 

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

Thank you for your willingness to participate in Ihis study. 

Name of data Collector ____________ Name of Supervisor ______ _ 

Signature ____ _ Oale' _____ _ Signature ___ _ Oate' ___ _ 

Do you agree to part icipate in this research? (Ind icate by making a " ~,, mark) 

y es ___ _ 

No ___ _ 
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ANNEX 2: Questionnaire for the Survey - English Version 

Addis Ababa University 

Faculty of Informatics and Faculty of Medicine (Joint) 

HeaJtb Informatics Program 

Name of hea lth faciliry, _ ___________ ___ _ 

Date' ___ ___ _ _ 

Section I. Demographic Characteristics 

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

S. No. Question Response 

IOJ W hat is your age? (In completed Years) 

J02 What is your sex? l. Male 

2. Female 

J03 Select your professional category l. Pharmacist 

2. Druggist 

3. Pharmacy n .'Chnician 

J04 Your current position in the heahh facility l. Owner/ Manager 
[select a ll thaI apply I 

2. Ch ief Pharmacist/ Druggist 

3. Pharmacy Professional 

105 Ho w ma ny years have you been working in this 
health fa cil ity? 

J06 How many years have you been working in it 

pharmacy or drug store in general? 

Section II. IT lnfrastructurc a vailabili ty in Health Facilities 

S. No. Question Response 

20 J The type of health facility is l. Pharmacy 

2. Drug Swre 

Code 

J 

2 

J 

2 

3 

J 

2 

3 

Code Skip to 

J 

2 
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202 

203 

204 

205 

206 

207 

208 

209 

210 

2II 

The type of ownership of the 

pharmacy / drug store is 

Do you have a computer on 'he 

pharmacy/drug store? 

Do you use the computer on the 

pharmacy/ drug store? 

How often do you use a computer in the 

pharmacy/drug store? 

Do you have computer software for 
processing drug information? 

Do you have Internet connection in the 

pharmacy/ drug store? 

Can you afford to buy a computer for the 

pharmacy/drug store? 

Have you pla nned to buy a computer for the 
pharmacy/drug store? 

Can you afford to install an Internet 

connection for the pharmacy/ drug slOre? 

Have you planned to install an Internet 
connection for the pharmacy/ drugstore? 

I. Public/ Governmental , 
2. Private 2 

3. NGG 3 

Yes No If No 

, 2 ~208 

Yes No IrNo 

, 2 ~208 

I. Daily 
, 

2. Weekly 2 

3. Monthly 3 

4. Rarely 4 

5. Never 5 

Yes No 

, 2 

Yes No Don't Know ![No 

, 2 3 ~2'0 

Yes No Don'l Know !rNo 

I 2 3 ~2 ' 0 

Yes No Don'( Know 

, 2 3 

Yes No Don', Know IfNa 

, 2 3 ~30 ' 

Yes No Don', Know 

, 2 3 
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Section ru. Knowledge Questionnaire 

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

S. No. Question Response 

301 Have you had formal computer tra ining? Yes No Don't Know 

1 2 3 

302 Why do you use a computer? I. E-mail communication 

(Select a ll that apply) 2. Wri ting & reading persona l documents 

3. Drug/ pharmacy-related work 

4. For other purposes 

303 Do you know about computerized database Yes No Don't Know 

systems? 1 2 3 

304 Do you use the Internet? Yes No 

1 2 

305 Do you use the Int t!rnet to search for d rug-related Yes No Don't Know 

information? 1 2 3 

306 Do you know I nlernet-based drug database Yes No Don 't Know 

systems? 1 2 3 

307 How often do you use the Internet for Drug- I. Daily 

related information? Weekly 2. 

3. Monthly 

4. Rarely 

5. Never 

308 How do you eva luate drug information available I. Very helpful 

from the Internet or Internet-based Drug database 2. Helpful 
systems? 

3. Satisfactory (nol enough) 

4 . Unhelpful/irrelevant 

5. Confusing/wrong 

Code Skip to 

1 

2 

3 

4 

Ir No 

-HOI 

1 

2 

3 

4 

5 

1 

2 

3 

4 

5 
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309 Do you use computer for stock management? I. Yes 

2. No 

Section IV. Attitude Questionnaire 

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

S. No. Question Response 

401 Do you agree With the idea that detail I. Strongly Agree 

information about drugs and brand medicines is 2 Agree 
important for your day-tOoday operations? 

3. Neither Agree or Disagree 

•• Disagree 

5. Strongly Disagree 

402 Do you agree with the idea that using I. Strongly Agree 

computer-based systems improves drug stock 2. AIV'" 
management and reduces Siock-outs? 

3. Neither Agree or Disagree 

•• Disagree 

5. Strongly Disagree 

403 Do you agree with the idea that usi ng I. Strongly Agree 

computer-based systems improves Adverse 

Drug Reaction (ADR) reporting? 
2. Agree 

3. Neither Agrl"C or Disagree 

•• Disagree 

5. Strongly Disagree 

404 Do you agree with the idea thaI using I. Strongly Agree 

computer-based systems it is possible to 

exchange information with other pharmacies 
2. 'IV'" 

and drug stores when stock-outs of spt'Ciflc 3. Neither Agree or Disagree 

drugs occur? 
•• Disagree 

5. Strongly Disagree 

Code Skip to 

5 

4 

3 

2 

1 

5 

4 

3 

2 

1 

5 

4 

3 

2 

1 

5 

4 

3 

2 

1 
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405 

406 

407 

408 

409 

Do yO" agree with the idea that "'. ng 
computer-based systems it is possible to loca te 
pharmacLes and drug stores that have slOck-ouls 
of specifi c drugs instantly? 

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 info rmation centers of DACA 

and pha rmacies ,nd drug stores ;n Addis 

Ababa? 

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

What possible fa ctors do you think will prohibit 
you r health fa cility (Pharmacy or Drug store) 

from usmg a web-based drug information 

system in Addis Ababa? Please mention factors. 

Do you agree thai trainings on computers and 

web-based drug information systems will 

improve the use of wt>b-b.lsed drug information 

system in Addis Ababa pharmacies and drug 

stores? 

I. Strongly Agree 5 

2. Ag= 4 

3. Neither Agree or Disagree 3 

4. Disagree 2 

5. Strongly Disagree I 

I. Strongly Agree 5 

2. Agree 4 

3. Neither Agree or Disagree 3 

4. Disagree 2 

5. Strongly Disagree I 

I. Strongly Agr« 5 

2. Ag= 4 

3. Neither Agree or Disagree 3 

4. Disagree 2 

5. Strongly Disagree I 

I. Not having a computer training 

2. Not havi ng a computer 

3. Not having Intcrnet access 

4. Not having intcntion to usc 

5. Other factors 

I. Strongly Agrtt 5 

2. AW'" 4 

3. Neither Agrc:c or Disagrc:c 3 

4. Di5agrtt 2 

5. Strongly Di5agrc:c I 
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410 Do you agree thaI it is feasible to acquire I. Strongly Agree 5 computers and the Internet for your heallh 
faciJity? 2. AI!'''' • 

1 Neither Agr('e or Dis.1gree 
3 

4. Disagr~'e 
2 I r 

5. Strongly Disagree 
I 

41 1 What do you think aTC the advantages of usi ng L Improvt.'d inforrnnrion handl ing web-based drug information systems in Addis 
Ababa Pharmacies and Drug stores? (You can 2. Gelling up-to-date drug informlu ion 
select more than one) 

3. Providing qUo1Jil'Y drug informat ion 10 

- CUstomers 

•• A voiding stock.outs 

5. Bellcr reporcmg of Adverse Drug Reaaions 
(A DRs) 

6. Others 

41 2 What do you th ink are the challenges of using L Misunderstanding computerized datab~ web-based drug information systems in Addis systems 
Ababa Pharmaci(.'S and Drug stores? (Please 
mention the challenges) 2. Unable 10 update stock-out information 

I 
3. Cost of the Imern(.1 

•• Not having computer 

5. Others 

Th is is the end of this qU (.'S tionnairc. 

Thank you very much for your patience and co-operation to complete th is questionnaire! 
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ANNEX - J: Key Infonnant Intervi ew (G uide QUestions) 

To: Ethiopian Drug Administration and Control Authority (OACA) 

Addis Ababa 

Addis Ababa University 

Facility of Informatics and Faculty of Medicine (Joint) 

Health Informatics Program 
Datc ___________ _ 

Respondents: The participants in these Key Informant Interviews arc the dc:.'Sigmllcd stalY of Ihe 
Drug Information CCnlcrs (DICs) establishmellt and coordination division o f lhe Drug 
Administration and COntrol AUlhoriry (DACA). 

Introduction : My namc is Elias Alcmaychu. I am a postgraduate Sludell! of Heal lh Informatics 
al Addis Ababa Univers ity. I am currently doing research for my thesis entitled 

"Exploring the potential of Web-based' Drug Infomlalioll Syslcmllllplcmclllalioll among 

Pharmacies and Drug SIOI"cs in Addis Ababa." 

I a m asking your esteemed organization for your invaluable suppon in responding to lhe allached 
Interview guide. The Interview guide is designed fo r col/ea ing dala about implementing a web­
based drug information system in Ethiopia. 

A Web-based Drug Information System for Ethiopia is a comput:er-based information 
management and eXChange mediu m between DACA, Drug Info rmation Centers (Dies), and 
pharmacies and drug slores, and which USl'S lhe Internet technology as th e communicat ion 
medium. The informa tion 10 be managed includes drug stock management. The information to 
be exchanged includes information about drugs, their formularies, and th e different brands, 
adverse drug rea ction repon ing, stock-out information etc. 
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Consent Fonn 

I, the unders igned, am informed that the Key fofonnant Interview is conduCfcd to gather 
information co ncern ing the prospects of implementing a web-based drug information system in 
Ethiopia . The responses a rc to be used as inputs [0 [he research work entitled 

"Exploring the potential of Web· based Drug Infonnation System Implementation among 

Phannacies and Drug Stores in Addis Ababa" 

Moreover, confidentiality of the response will be maim.lined herewith . 

Name of the Interviewee: _______________ _ 

ProFession: ____________________ _ 

Designationl role: _________________ _ 

Date' __________ _ 

Signature: __________ _ 
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Interview Guide Questions 

Area I: On the implementation of the National Drug Policy 

I. 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 infonnation system in Ethiopia? 

3. What challenges do yo u 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 prospecti ve implcmcllIarion of 
web-based d rug informa tion 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 

I. How do you see the ex isting drug information system? 

2. What are challenges oflhe existing drug information system? 

3. What measures arc being taken to overcome these challenges? 

Acea J: On the level of commitment of DACA to implement a web-based drug information 
system in Ethiopia 

1. What activil'ies have been planned by DACA to realize a web-based drug inronnalion system 
for Ethiopia, in terms of: 

• Envisioning th e system, 

• Acqu iring funds, 

• Coordinating stakeholders' contributions, 

• Preparation and iss uing of guidelines and standards, 

• Conducting tra ini ng, a nd 

• Collecting reedback from trainees 

2. Are there activi ties 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 
implemen tation of web·based drug information system in Ethiopia? 
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Area 4: On the implementation strategies adopted to ceaJize web-based drug information 
system in Ethiopia 

I. Are the types of technological architectures for implementing web-based drug information 
system idemified? For example, the type of Intemet conn ection to be used by 
phannacies/ drug stores to use the system. 

2. Has DACA planned to request the cooperation of Ethiopian telecommunications CorporatiOIl 
(ETC)6 to make Internet connection free for all pharmacies and drug stores so that Ihey arc 
able to use the system with reduced cost? 

3. Has DACA set out the software requirements specifica tion for a web-based drug in fonnat ion 
system and th e method of acquiring it? 

Area 5: On the role of DICs in supporting the implementation of web-based drug infomJ3tion 
system in Ethiopia 

I. What is the role of DICs in the prospective implementation of web-based drug infonnalion 
system i.n Ethiopia? 

2. How many DICs are made operational? 

3. What are the ca uses for the non-operational DlCs (if any)? 

4. Do the operational DICs have computers and Internet connection? 

5. Do you have specific software for collecting, org-ln izing, and disseminating drug infonnation 
to health professionals? 

6. Arc the operational DICs recei ving drug in fo rmation inquiries? 

7. How do you see the potential of DICs in provid ing technica l support to drug retail outlets if a 
web-based drug information system is implemented in Eth iopia?!at least from lhe 
structural/orga nizational poin t of view/ 

8. What problems do yo u anticipate in the prospective implementation of web-based drug 
infonnation system? 

9. What opportunities do you anticipate from th e prospect ive implementation of web· bas cd drug 
information system? 

10. Are there an y comments that you would like to add regarding th ese points? 

6 ETC is the sole imernet service provider in Ethiopia and is government-owned institution. 
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We have fin;shed the ;nt«v;cw. Thank you for yo ur pat;cnco and spend;ng your much lome to conduct this interview! 
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ANNEX - 4: Interview guide questions to Health Facility Le\'cl Drug lnfonnation Ct'lliers 
(DICs) 

Addis Ababa University 

Faculty of Informatics and Faculty of Medicine (Joint) 

Health Informatics Program 

Name of Drug Information Center' _______________ _ 

Da'e' _______ _ 

Respondents : The respondents of this in-depth interview are Ihe Managers or Admi nis[r.Hors of 
rhis Drug Inrom ation Center. 

Introduction: My name is Elias Alemayehu. I am a postgraduate studelll of Hearlh In formatics 
at Addis Ababa University. I am currently doing research fo r my thesis entilled 

"Exploring th e potential of Web-based Drug lnfomlation System Implementation among 
Pharmacies and Drug Stores in Addis Ababa" 

I am here today to have an in-depth inrerview with the Manager or Ad min istrator of this Drug 
Infonnation Cemer about implementing a web-based dmg infonnation system, in line with your 
views concerning the level of DIe establishmenl and operation . All comments, bolh negalive and 
positive, are welcome. You would say many points abou t the current drug info nnation system 
and the prospects ofa web-based dmg infonnation system. 

With your penniss ion, I will use a tape recorder to ensure accuracy of the da ta collection. I would 
like to confi nn lilat all your commen ts are confidcn lial and will be used ror resea rch purpose 
only. This interv iew will be conducted on ly iryou agree to lake pan in this study. 

Are you willing to participate in Ihe s tudy? 

If you arc will ing to paflicipate in this study, I will continue the interview. 

Thank you for your willingness! 
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Part I: Interview Guide Questions 

L When did th is D rug Information Cemer established? [You can sayan estimated timel 

2. Do you have the required number of personnel for the Drug Information Centcr?lln 
connection with the number of inquiries the Ole receives! 

3. Do you have computers for the Drug Information Cen ter? How man y? 

4. Is Internet connection ava ilable in this drug information center? 

5. Does this drug information center receive drug-related questions from profess iona ls ilnd til e 
public? 

6. How ma ny questions arc forwarded from professionals and the public daily? (an average 
value) 

7. What are the problems hindering this drug information center from being operational? Plc,1sc 
mention the problems. 

8. What do you think is (he solution to these problems? Please list out the solul:ions. 

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

10. Do you th ink the existing system of providing drug information cnough to satisfy 
professionals ' information needs? 

II. Which parts of the existing system of providing drug information do you th ink arc imponalll? 
Please list out the important parts. 

12. Which parts o f the existing system of providing drug informat ion do yo u think should be 
improved? Please list o ut the parts to be improved. 

13. Ho w 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 infonnation center? 

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

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

17. Do you think there is an alternative way to improve thc existing drug information system? 

18. Do you have any fun her comments? 
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*************************************** / / ********************************** 

This is the end of chis questionnaire. 

Thank you very much for your patience and co·operation to complete this questionna ire! 

I 
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ANNEX - 5: Information Sheet and Consent Form (Amharic Vers ion) 

t'uum,e.}' 'I:"'C __ _ 

t't,~.f) tlntl f.,'I.OCfl.'I: f'tA'" ,.: U;:co'l'I;hll (Health Infonnatics) f .~· Ul ""(. .0}' .,.flU. fUUfftlt,4:,I' 

'l'(i')' (Research Thesis) UfJt.~ hhC{)P' l'luu(l·n(Hl ~(IJ.:: Y(/U(1lI/ • .,:J'(J)· ()/J" . : eMw" t'"'I.h'''''1m' 

'1m·:· 

"Exploring the potential of Web-based Drug lnfonnation System Implcl11cntal'ioll among 

Phannacies and Drug Siores in Addis Ababa" 

M,,'H 'C'd' ",e y-, 'nul'll"j - l'ou.t!,' uH· UDl,:.t flC(~ 'l ' O)d'I'·A'." (" JI\ .). fU1?U'/: ·,·C f)"111 fm>{.Jl' 

"'If.t·P, hf'l oul'lfPm6fij, fle'} -)' (un yf''J..''t''I'htOl·9'' \'ld -'''A')' mJ Y: u~,'l ' Ml'I','IY.C'-; '/:'I" I'C 

lJl'lflAtTJ') (DACA)! nt,.ltil 1,011 t'OII:f'i· fou .t:" IJH· uot,:P. "'16h" '}' (Drug Information Cen ters or 

DIes) h'i "".<:u'd · fl.Ff'; ouJ~ u):) ' ouY.·nC'~···) )'.11" ;"" 

f''l''l'I: 'lftl7lJ9" n',:H·c'd· 'l:h'i'II-)'{. " .e r "'onl\l'" rao.(·o'd· f,oO~ ilC'1 ·}· tlkh"A'Y 

l'looIIC,;1'}' rD'I.j'il~·· f1 · O · 'I. ;J ·!D~·· 00"",,;":':0,..' ont.·'·j'j 'un·:: .eUTW" I'I" 'I"'I '}' m'on.l~· tJ'd · 

n.·n :'i uo.~ ·ncJ~·· J'f1on ',I)&.'!' tJ ·'l, ;J· °'l ' I~Cj .} . -",10. Iff;' ' 1 ·"f~:J: t.\ :: OltUY" (lUi'll·}·.eu (ru,ll.:tJH · 

n.')' OI~Y" uof:o'd · uoJ'..rIC (III.U ' 1~'1 '}' "'f,oC(~lt.\ :: \' ),CilpJ'I" 'H -' ·" ·}·IO': ),'1 '}'hh/Vjl (ruO~ 

nuoilm')' uII·I·flnC i'l'I'fi' l: Q"flllm'" h'7'0 OII1.·(.il M:·' ·t,: ),il ·l·q'iJ). ),lIm':: 

Otl.o ullm~.)' 1\,(:'. \'°'l.i'ltli'lnm· OII(.)'{ l'I'I~(i ' ll '1'1(1'1 ,n): h ·)Y."'J.OJ·1.\ I\ l,;1''/' I'1.\9'.)- hmP,i'lU':: 

9"')9" M!,'d· M:ilJll') (,oM' \,°'1.1/' ) uol)'{ r"'I,eMi'l'O 01'0"" ') 1,l,;J"/fl IIIU':: ('''(lIIl'1il 

j't\t.M" }·', D'J'g:(I)·'W" ' I' j'''-' MlUlIuol'lil h'HJ."'I.~·· fI · hil '/~ ''''lflU':: ),Vi,II'Y" OI''1'i:rm·?'' 1.IL 

.eu') UO(ll~.)' ullao.I\-}··, (ro·,'m' ,el ·l\fI·:: ((';''1'' Otl.o uom.e.)· I\.e \''''I,flm-t (lVt,),{ (1I1.U ' I'fi')' 

{lOt", ,}· hlj:·,·t,: ),il·' ·7t'J ). h'MflOI' (11.',;1"'. ),t,.:J'1"II'lI)· :: .eu') uom,e·}' flulIuo''' -}' \,,,,,t.:t.OI· 

/,"'1")'. '1.IL 1115-25 ~.,,?fP~···M \0>" 
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ANNEX - 6: Questionnaire for Pharmacies and Drug Stores (Amharic Version) 

M.~ Mq f.tftCII.1: 

ruh9"~ 4. 11"I\·t~ rh.1r;;CDHh~ 4.h·A·I: (0':>6-) 

rU1l1 h.1r;;C"'I1:h~ TC'"l6-9" 

h'i'n h·,·D,/ ___ _ __________ ~,O/\. __ _ 

·1··)' __ - ---

h'i'A 1\11':' I\m~~)'. ODl~!"~' 

'1' • of<. 'l')'ot 9"C"'!"~'· 

101 h.I';D~!,, ·) Oov·n· ~OD;H' )'."lntJ· 

(9"~t\" 27) 

102 P~'!,, ') MOlm' 3. (Infl,: 

4. 11..). 

103 yoo·)'!"·).') ?· .~··O )'."lntJ· 4. i ·CmMA)· 

5. I':ltM' 

6. f 1·(,"'1'1f'l. -,; 1I't.l'i,,t"} 

104 011.U .1';0" )' OINP )'n··H ;>~6.)-) · )'. '7ntJ· 4. Y .~·Cf." I' 'Inti .. )· 

5. 'pro' _1.(:011(1.1"1')' / .'l.; t ·'I.il ·)· 

6. 1'1.C'''/I'\. '11'Iuo 'Y 

105 ml. u !,:a+ (I)·fl tr M''') )'uA tIL 

MA'1n'PGI? (o",,· n· ~OD;H' )'.·1nt}) 

106 mlln . .J1"~ )'n··H y~t· &\9"1; Oou·ft· 

~""~+ y: 1nt}(OooA ~OD;H' .e"lnt}) 

1'1': 

I 

2 

I 

2 

3 

I 

2 

3 
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h'i'lIIJ-M·, fODJ:'Ut')"H rIll-'I" 00"'11 ... fh.1G:C"'Im ·~h .... n-)l OO~N lI"'I') ' 

oooot$" - MhP' h'~m'NI-')' 'l"C"lP''f 0>0'1' noobnl1l-oollll-" 

. ~."' . '1''''' 'l"C"lP''f' 

201 YJ:'a+p") ~f.'I ·)·I-"/M· I. "" ... · 11):)· n.·)· 

2. (ro.e:v 'd ' auf.,ne: 

202 fJ:'C »" )'P") Vi'.!' ;)' ~)'. ',.). )'.9"lm· I. r ,nHl / fall',"/ll '}' 

2. Y"/II 

3. YNGO 

203 o.t:"c~·l·p> OJ'f'l'I'11Y"ToH'C MI.? I. M 

2. Y~9" (11M mY. 208) 

204 nJ:'c»" ) 'P' m'll'I' Y~O>} 11S""["'C I. MD', 

.em</,ou·O:J·t\ ? 
2. 111:\ m"'Y"O'} -9" 

(l lt""(1l'I>ou' mY. 208) 

205 nJ:'a+p' m·il')' YMF) 119"""",(," 9" ') I. M 'I''' ' 

rot\. 'l,lI • .em',·(fiI·O;l'A.? 
2. n~9"·).)-I") '(· '1.IL 

3. o(lle ),'H': '1.11. 

4. MM'::MM:: 

5. M;\{f\"'9"Y" 

206 n.t:·c»'ho O)·,'l'r f'ou,(' v'd' ClDt.~·} I. M'r} 

r°'l.J'f.t':~ t'119"'/.'oH'C TC·"/6·9" 
Y~9" 2. 

(computer software) M\sP'P 
3. ),,,wh·?,, 

207 nJ:'c»" )'P' 0>·0'1' fl,'HC~') ' 1"'lI"/~" ) ' I. liP"} 

M\? 2. \'~9" (11M mY. 210) 

3. ),,,mh'?" 

~J:' 

I 

2 

I 

2 

3 

I 

2 

I 

2 

I 

2 

3 

4 

5 

I 

2 

) 

I 

2 

3 
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208 

209 

210 

211 

.~ . .,.. 
301 

302 

M : C)!o')'1" MA"M-')' .eln 1i'lJ(' I. MO'} 

119"'[o)o-"c You"}'I-}' ),+9" hI'\? 
2. YM" (hM mY. 210) 

3. "I'\mh·!'" 

~J('C)!o ') '1" uu'/A'l f .eln ll'}~. I. ',P") 
119"'[oH'('" (luu"!'I-)- ;t·+-!'t.A? 

2. )1&\ ;)"" Y.?" 

3. ',"mh·V" 

~J('CJ!o') '1" UfJ'/&\ 'lY .elY'} ll'}~. I. MD'} 

M,: H 'c)")' MA'/~-')' roooo1l7·n H9" 

MI? 
2. YM" (hM mY. 30 1) 

3. h"OIh·9" 

~J('C)!o') ' 1" (TD'/&\ 'IY .elY') ll'}~. I. MO'} 

~h.'H·C'd· /, '/A"M-') ' t\ooou·".,·n 

~'~'!\A? 
2. M~"I' Y.'I" 

3. ),IImh-YO 

.. " ... .. ... 

Trot 9"C"lI"'!"' 

""Y.nl' YIYI t'tJ9"Tm" "C llAmf) I. ),SU') 

OJfl.l'.'PA? 2. )1I~\(J)(,)~h ·r 

Il?,,'C"'C 1'°'l,m4'oo, I. nh. "'!.eA IIM-'!"' ~I"~'. ;>C ~oo'I ';7 ') ' 

hll''I ! ~9"'} ·I·~.e 

J'l9"T"'C'} .~m1·ny,, · ? 
2. P.h'0'j,'}.r.)"-' } lluu'f',:r' tr'l Y·/·lff··}·'} 1I0 'lt'-l-

3. tTP1: U'I,')" } O"'uut'lh '" I'l"'l.c'l t· ('It. 

4. ~MM 

1 

2 

3 

1 

2 

3 

1 

2 

3 

1 

2 

3 

~J(' 

1 

2 

1 

2 

3 
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303 M/'9"T · '·6-.e1lJ~· yool~ hc~·H· h9"'/' (Jl- l. ~IJD'} I 
j'(J)- .. NI·? 

2. t,lI.m·'-"r 2 

304 f l,: H'C',, ·, < ?"II:\<7/t .. ·)· "' mJ>OIJ, Cj·H l. l,sP') I 

2. I,.er.h 11'9" ~11l11') ' mY. 2 
401) 

305 fl,: H·C'".)· 1"/II'Mo,) , '~m~"'I, hl1')' , l. lIS"'} / 

I,·H·C'".)·'/ uoY.·Ilt,)· )h ool~P')'··/ 
Mm~·9·H9· 2 

flo.,"'r'H · ,em.,. vu'O;}' A ? 
2. 

306 t,:H·C~. ·)· II. ,e \'+oo(\l.·J; f'UO.f: f}'I.-l- ou,l.)1 l. tiP'" I 

hC~·n···/ YOl':i'M 
2. t, .... 0,..:,.9° 2 

307 I,HC~ ') " / n9"'/ ;1111 ttL ooY:IlH· )h l. nfol<)' 1 

(uf'l' 1·p,f-:r· .em.puo·O;t-A? 
2. nf~?··H' 2 

3. Ofm<. 3 

! 4. hM~ I,II~: 4 

1 
5. h·r· tu,·'\lll·i'?"V" 

5 

308 hl,:/·~C'".)· YO'l:t'im' '} fovY:IlH· 'Ih l. nnw" mJl""/, / 

uot.~ ~ .}~ .. ,) . f.,"tfll'1 tTP ·;J-A? 2. m."""'/. 2 

3. n'l: J' t:\U"1 
3 

yO', Yht.1I '7 
4 

4. 
5 

5. N~~'" 

Y"'I.Yht.lI"I p',),'/ ""Y.Il),')· l. I,P"/ I 
309 Of1.ILO)· 

h9"): ') ' (Stock) h"'lM') ' ~9"'NC'/ 
2 . ,,6\1114'9"9" 2 

.em"'"'IM 

n 
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h'i'i\ M ··)·' """'/''l'1"'I, 1·~n·)· ~/!. M·~""nl·~ f .. 1: 0t ·)· "l~ hC~')' r~'fa> ~ou~ll h-l­

.... &1'. Mil.., h·~m.,.n+ 9"C ... ..,l (DNl' f "'l.h"'l ... 0·)·1.f.l~ O"'lhOll /!. .. i\It" 

.~. "'. 'l'rot 9"C ... ..,1"· ~1: 

401 M·/·MI'. ov.f.·o 'd·~··~ 1./!.)·f;J" fOl- 1/C1/C I. 0"19" M"''''~ O' 1 

uv,. ~ o'IOJ'l' fI~fI;J''f Yilt. ·,..,l1t··)- m.4>°'l. 
2. h{)tI'I°'l ft u· 2 

',m·:: 
3. ooM r~19" 3 

4. I.M..,..,?" 4 

5. n"l9" I.M..,..,?" 
5 

402 /'9''TOH'C ~/!. r'/'ovol'/' rool~ M!'"II I. n"l9" M..,..,M· 1 

ruv .f:v 'd· tJ9":f ·}·'} 0?,'11l0' flooflTlmCC; 2. M..,..,M· 2 

fllY")"+ ..,M·) (stock-out) ~"'IMd' 

mJ>"'l. 'UD': : 3. ooM f~'l9" 
3 

4. I.M"''''?" 
4 

n"19" f,All'''I''''?'' 
5 

5. 

403 ~Y"T"H'C ~/!. N""Ol'~ hC~')' I. 0"19" M..,..,M· 1 

('uof:U '/: )' ?, I'I,;J''l! "'d'j JD':)',. } (Adverse 
2. M"''''IOO' 

2 

Drug Reaction or ADRs) ",;re')- fI"'I1:l'1 3 
£,m'-',Ot/fl': : 3. ooM r~19· 

4 
4. t,Ahtl'lt7lf9" 

5. W'l9" 1,AlllJ'IfTII9" 
5 

/'9"Tm+c ~ /!. " .~ovOl·~ hC~') ' hM' )"' I. n",9" M..,..,M· 1 

404 
oo.f.'ut ·l · n,·r·)"(i uvJ'.-flC'':)'' ;JC t'h9")'..)- MO''''IM' 

2 
2. 

..,0')0") (stock-out) ""l~ floofl'Pm'f 3 

.em~°'lt\ : : 3. .. M f019" 
4 

4. I.M"''''9'' 
5 

5. 0"19" I.M"'·'9" 
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405 
t
l
9"'(lIH'C I\~, ",.,-dO"!.1- heq-}·') 001'ItC.:.I'}-

1. Offl9" h(l"""'If\!J' 
1 

,,·m:J'o'1. sP-:"· "(l\y·H") oo~:IJ'L'l' OY·l·Z;:(J)-

(1U!i: tJ'l.:" 
1\,.). CJl1-9" ooS.:flC "'1"11')' 

2. M"'I"'IM' 
2 

h')~.O'f.':'f·' t'I . oo"1('u) mJ'°'l. 'l(J)-: : 
3. ooM r~1" 

3 

4 . ~M"'I"'I" 
4 

5 

5. ot1W" ,,-&\(\"'1"'19" 

406 ~1:HC'd ' ~r, \, ."ou{\l·t \,CfO.~iJ'l:l· uol.~ 1. OtTl'/" MD"f"'l/\!I' 
1 

OCq·) · "uolle .'Y'}-
huo.f: t/'l:l' ~,h·I·M.C!j 

'Il' ," rc II(\f'\t\f1n (DACA) ;Ie 0'01.~ OIII'\'fOJ'r 

2. Ml°'f"'l(lIJ-
2 

m:l>0'l. ',(l.I':: 

3. 00,,0 r~19" 
3 

4. h&\(l'"l"'19" 
4 

5 

5. Ilffl?" M\(\"';'l9" 
1 

401 h.'H ·C);1- ~r, Y'loUO{\/.-" 
\,001:11'1:)- 0'111." 1. Ilf'll?" hhO'fO"fflO' 

llca,.l ' lUll? 'v"ci-·l·P' f\onm4>r 11"1"; '1(1)-:: M"'I"'I~"' 
2 

2. 

3. ooM r~'I'-
3 

4 

4. ~\"h"''''I?'' 
5 

5. {l(I'}f" t,&\f\I1'/IJ'f1" 

408 r:C)'+9' h:He'd- ~1-
\,.,.gtI(\l'I ' 1. 

t'119"' [(Il+C ht\m'i },I'I{/II(1HV: 
1 
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