META ANALYSIS
Systemartic Review

Critical agg;gisal advances

Ranonal
Scienrtific re orts -
EVIDENCE BASED

recent
J.iterature search

PUBI.IC HEAIL'TH
STUDY




SO OF INOWE PG FIORIID i it i liai s is i aiar s iaibis cor MAP s 1l it e s S e N G b i as S A SR 5 a b ey S AT 22

Global and National applications of Evidence Based Public Health . iiiicaaan 23
Global and national achievements in evidence based pubtlic health e 25

UNIT 3: LITERATURE REVIEW: PROCESS OF INFORMATION RETRIEVAL 28
SO ISHAIBISCON X IEIRIOE N 55 s s o T T A s S S S R P S T S oy R e M A s 28
Traditional and Moderm RelNaval MM etNoOMS ... cciiiraccctisemares s rnms st saamesss s sam et setamn st sanes st itammannss 29
Major issues in information retrieval (LexiCal proD ammIS ) .t iam e cam—taeeeam—eeetaamnaaas 31
L e o L B T Tl B L L e o e 32
ol ahHOANVE: INfOIMIBION S OAMIMEE (5 s iiisi i iiicinsiriessil it Soces s s S e85 Hr AP A IS So I S P bt et s ndadaiors s Sithibariis 32

UNIT 4: SYSTEMATIC REVIEW PROCESS 33
SO CEE OF L O A I S IO ;. v oe1ms ot 20 (PP P AmE S0 as B AAL S E S e s mns 0 IR A< PP ALSEN (S S TP m s DDA DAL= IS GRS 0= S OSSP RIP AL S 3as
Designing Search Slralegies ...ttt ccessssaaetteaasnte s seanans IS5 S E DS P S TR L AR SO =5 SERPIR L SP R C SR 37
B T RSl L T S S > <0
MSOAGING FROTANBIICES v oo s con s it ra e s T $ o s S € oo S PP S St TN S S s o A S S e IS SR e S e ST S S s PIIA TP L FS 41
Undertaking Mete ANl Bls i aiiastilicissecricicesiisiiscviisesasscr i siblsissitesiiascenss b rio sibussitsacssiesesssiinsvoisissse 42
O I ) TR O A Y B IS, . oo ooorr 1o ottt St 1 ISRt En e et g DA o Sy S P PR § €4 g S ae SR A et e s m e v RS SR PR AL a4
Intaerproting Results and Drawing ComC s sOm . ... e eccctac e saemarsssetmasttamaamne s saammaea s 46
Cochirane Collaboration RaEVIGW P OB B S . . e S e e e e e a i S i dmncn s s hidas s hmm s da Sl amms s aamainiaa s sk as
Assessing Biases in Systematic Review

UNIT S: WRITING SCIENTIFIC REPORTS, GUIDELINES AND ARTICLES 51
R A S I IR BRI L ooy s e e T oo R P S O S L Py S T s S P S S A IR et 51
Components antd StepPs Of SN e VW I .o e s eccemr o sssmcrrsrraranssammamrems s semmrerresrmssamemmre s e ss DD
Scientific Paper Reading and Evalualiom e et — e me i iemieaiammeiiaeeameeeniaemmemaes 54

D Prabesh Ghimire
Page | 2



D Prabesh Ghimire
Page | 3



The patient (population or clinical problem of interest)
The Intervention (could be exposure, test or treatment)
The comparison

The outlcome (ideally the one of interest to the patient)

Searching the medical literature: for those studies that are most likely to give the best evidence.

Finding the study: that will best be able 1o answer this question, determine the magnitude (effect sizea)
and precision of the final resuits.

Performing a critical appraisal of the study: to determine the validity of results. Looking for sources of
bias that may represent a fatal fiaw in the study.

Determining how the resulits will help in caring the patient (clinical application of the study)

Evaluating the results in patient or population

Evidence Based Public Health (EBFPH)

Jenicek, 1997 defined EBPH as the "conscientious, explicit. and judicious use of current best evidence In
making decisions aboul the care of communities and populations in the domain of health protection,
disease prevention, health maintenance and improvement (health promotion).”

A concise definition of EBPH is provided by Kohatsu — ""Evidence-based public heaith is the process of
integrating science-based interventions with community preferences to improve the health of populations”™
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meaedica!l treatments
Time from Shorter Longer
intervention 1o Study on treatment of a medical Population based public health studies
outcome condition {e.g. effectiveness of generally require a longer time period
antibiolics for weatment! of ARI) is beatween intervention and oculcome.
likety to praoduce resulls in days or For exampie, a study on the effects of
weeks, or even a surgical trials for smoking cessation on lung cancer
cancer with eandpoints of monality monrality
within a few years
Professional More formal, with certification andfor Less formal, no standard certification
training licensing
Decision making Individual Team
Decision making process is relatively The higher Jlevel of heterogeneity
ous means that mulliple perspectives are
involved in a3 more complicated
decision-making process

Concept of "Evidence™ in Public Health Practice

In the fieid of public health, evidence can be understood as some form of data- including epidemiologic
data, results of program or policy evaluations, and qualtative data for uses in making judgments or

dacisions.

- Public health evidence is usually the result of complaex cycle of obseaervation, theory and experiment.

- The value or usefulness of evidence may vary by the type of stakeholder.

- Evidence can never be perfect and therefore the absence of excellant evidence does nol make
evidence-based decision making impossible: what s required s the best evidence avaliable not the
best evidence possible.
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mtaervention shouwld be be implemented
mplemented
Level of scientific evidence
Evidence-based Peer review via systemaltic review | - Communily guide
or narrative review - Cochranea raviaws
- Narrative review based on published
literatures
Effectlive Peer review - Articies In the scientific literature
- Research tested intervention programs
- Technical reports with peer review
Promasing Written program avaluation without | - Siate or federal government reports
formal peer review - Conference presentation
Emerging Ongoing work, practice-based | - Pilot studies
summanes, or evaluation works in | - Projects funded by health foundation
progress

According to Oxford Cenltre for Evidence based madicine, the levels of evidence include

1a. Systematic raeview of RCTs

10, Individual RCT

25. Systematic review of cohort studies

2b. Individual cohort study

2c. Outlcomes research; ecological studies
3a. Systematic review of case-control studies
3. Indwiduai case study

4. Case series

5. Expert opinion without critical appraisal
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can be applied.
As an example, ecological or systems models are increasingly used. Effective interventions are most
grounded in health-behaviour theory.

Community engagement occurs

Community based public health approaches should involve community membess in research and
interventron projects and show progress in improving population healith and address:ing health
disparities.

Practitioners, academicians and community members collaboratively define issues of concem,
develop strategies for intervention and evaluaie the outcomes.

Sound evaluation principles are followed

Too often in public health, programs and policies are implemented without much attention ©
systematic evaluation. In addition, even when programs are ineffective., they are somelmes
continued because of historical or political considerations.

Evaluation plans must be iaid early in program development and should include both formative and
outcome evaluation.

This program evaluation should ilustrate the use of both qualbiative and quantitative data in framing
an evaluation.

Results are disseminated o others who need to know

When a program or policy has been implemented, or when final results are known, others in public
health can rely on findings to enhance their own use of evidence Iin decision making.

Dissemination may occur to health professionals via the scientific literature, to the general public via
the media, to policy makers through personal meetings., and 1o public health professionals via training
courses.
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multiple research studies.

- Meta-analysis uses a quantitative approach 1o summarize evidence, In which results from separate
studies are pooled 1o obtlain a weightled average summary resull,

- Iis use has appeal because of its potential to pool a group of smaller studies, enhancing statstical
power.

- It aiso may allow researchers 10 test subgroup effects (e.g.. by gender or age group) thal are
sometimeas difficult to assess in a single, smafler study.

- The key contribution of meta-analysis has been 1o provide a systematic, replicable, and objective
method of integrating the findings of individual studies.

iwv. Economic Evaluation

- Economic evaluation s an important component of evidence-based practice.

- It can provide information to help assess the reiative value of aliernative expenditures aon public
health programs and policies.

- In cost-benefit analysis, all of the costs and conssquences of the decsion options are valued n
monetary terms.

- More often, the economic investment associated with an intervention s comparad with the health
impacts, such as cases of disease prevented or years of life saved. This lechnique, cost-
effectivaness analysis (CEA)., can suggest the relative value of altermative interventions (i.e., health
return on doflars invested).

- CEA nhas become an increasingly important tool for researchers, practitioners, and policy makers.,
However, relevant data to support this type of analysis are not alhways available, especially for
possible public policies designed 1o improve health.

v. Health Impaclt Assessment

- Health impact assessment (HIA) s a relatively new method that seeks to estimate the probable
impact of a paolicy or intervention in non health sectors, such as agriculture, transporiation, and
economic development, on the health of the population.

- HIA has been gaining acceplance as a tool because of mounting evidence that social and physical
aenvironments are important determanants of health and health disparities in populations.

- It is now being used to help assess the potential effects of many policies and programs on health
status and ocutlcomes.
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- This group has the additional responsibility of making policies on controversial public issues.
- Public health practitioners have the opportunity. even the obligation to carefully review the evidence
for alternative ways toc achieve the desired health goals.

k. Stakeholders

- The third group of audience for EBPH s composed of stakeholders who will be affected by the
intervention.

- This includes the public, especially those who vole, as well as interest groups formed 10 support or
oppose specific policies, such as legality of abortion.

iv. Researchers

- The final user group is composed of researcheaers on population health issues, such as those who
avaluate the impact of a specific policy or programs.

- They both develop and use evidence 10 answer research gquestions.
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studies.

action plan and
implementing
interventions

a4 Determining what Adopling a systematic approach to identify, retrieve and evaluate relevant
is known through raeporis on scientific studies.
the scientific
Merature

S Developing and The Initial review of the scientific literature can sometimes highlight
prioritizing vanous intervention options.
program options Summanes of available evidence are often available in systematic reviews

and pracltice guidelnes.
s Developing Setting goals and objectives

The course of action should describe how the goals and objectives will be
achieved, what rescurces are reqguired. and how responsibility for

achieving objectives will be assigned

7 Evaluating the | -
program or poiicy

Assessing intermediate changes over time.

Challenges in implementation of evidence-based public health practice

Organizational cultlure

Evidence based public heallh practice ofiten relies on the evidence champions, who are willing to
chalienge the status quo and promote the new ways of decision making.

For innovation, it is very important that organization support the changes.

Rigid organization system is a bamrier o the evidence bDased public heath, which make
implementation of new programs and approaches difficult.

Because old practices require less affort than waoarking the new programs, new approaches may get
opposeaed and threatenad by colleagues and supervisors.

Leadership

Leaders of the public health system are important factors Iin determining the organizational culture
and use of resources for evidence based approach.

Attention of leadership toward science, quality and performance are important predictors of strong
public health system.,

However in public health, leaders have o face challenges in choosing and implementing the evidencea
based new approaches
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heaith sectors have formal training in public health disciplines, and even lesser number have formal
graduate training from a public health program.
Principles of evidence based medicine are not uniformly taught in the public health sectors.

Cultural and geocgraphical differences

There are large differences across the differen! countries in evidence based pubiic heailth.

Whereas evidence has been mostly developed in western world, use of evidence based approach to
meel the public health problems is imited in developing countries.

Even in developed world, resulls published in journal might not be true representative aof all the
populations of interest.

Other challenges
Lack of evidence on the effectiveness of certain public health interventions .
Lack of time to gather information, analyze data and review the lterature for evidence.
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Relevance | = Is the evidence raelevant to the problem being addressed?

Cost and benefils = Is it affordable 1o implement this evidence?
VWhat are the consequences of implementing this evidence?
wWhat is the trade-offs?

- Feasibility - Is the evidence feasible to implement within the available time and moneay
Accepiability - Is it consistent with community prorities. culture, values and the political
situation?
Equiability = Does it distribute rescurces fairfy?
Sustanability = Are the rescources and incentives likely to support conditions to maintain the
intervention?

1. How is the evidence generated?
a. What s the philosophical basis for generating evidence?
- Iinduction or deduction?
- Empincism or rationalism?
- Reduction or holism?

b. TechnicalMethodological bases
- Are these evidence generated by metla-analysis or systemaltic review?
- Are these generated by experiments or observation?

Several such inguines can be made for questions in each dimension listed in the above table so as to
acquire pertinent answers that are imperative to effective implementation of evidence based public health

practice.
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and their associated forces or factors.

- For philosophy of public health, two chief objects are the patient’s disease and health, along with the
forces or factors responsible for causing tham.

- What isicauses heaith? or What is/causes disease? are contenticus qgquestons for philosophers of
public health.

- For philosophy of medicine, the most controversial debate centers around the presuppositions of
reductionism and holism. Questions like "Can a disease be sufficiently reduced to its elemental
components?” or “is the patien! more than simply the sum of physical parts?” drive discussion among
philosophers of meadicine,

- In addition, the debate between realism and antirealism has imporntant traction within the field. Thas
debate centers on questions like, "Are disease-causing enlities real?” or “"Are these entities socially
constructed?”

Reductionism Vs Holism

Reductionism

- In science, the application of the reductionist paradigm consists of splitting reality into separate
entities and studying their functioning.

- Origin of reductionism can be traced back to Rene Descartes (a French scholar of the sixteenth
century) who viewed reality as the sum of componants that could be divided into isolated entities,
applying a mechanistic vision of the world. According to him, this decomposition and the resulting
simplification would lead 10 the most approgpriate explanation.

- In the broadest terms, reductionist approaches 1o disease ook for fundamental mechanisms or
processes that are the underiying causes of that disease.

- Rooted within this philocsophy, the disease is belleved 1o have a potential singular targe! for medical
treatment. For infection, the target is the pathogen and for cancer, it is the tumor.

- In public health, reductionist approach has saved millions of lives through the deveslopment of drugs
and the discoveary of the role of vitamins, e.g., where vitamin deficiencies are prevalent.

- In recent years in light of large-scale genomic sequencing initiatives notably the Human Genome
Project, there has been considerable emphasis on reducing diseases to the genetic or molecular
level.
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diats andlor ovetall quality ol life ralhef than with only one specific nutrient, one food or food group.

White reductionism and holism are complementary, holistic approaches should be considered first before
applying long and costly reductionist methods. Such an approach will avoid generalization from the
specific according 1o a bottom-up approach. Public health practices targeting disease prevention have to
first be wviewed as holistic disciplines. and when necessary, more reductionist approaches could be
efficiently implemented.

Principlie Behavicur of a biological system | Biological systems possess
can be explainad by the | emergent properties that are only
propertias of its constituent parts possessed by the system as a
whole and not by an isolated pant
of the system
Appraoach One factor s singled outl for | Many factors are simultaneously

attention and is given
explanatory weight on its own

evaluated to assess the
dynamics of the system

Model Characleristics

Linear, predictable, frequentiy
deterministic

Non-linear, sensitive
conditions. probabilistic

o initial

Public heatth concept

Health is normalcy
Health is risk reduction

Heaith is robusiness
Health is adaptation

Empiricism versus Rationalism

The dispule between rationalism and empiricism concems the extent to which we are dependent upon

sense expenence in our effort to gain knowledge.

- Rationalists claim that there are significant ways in which cur concepts and knowledge are gained
independently of sense experience.

- Empiricists claim that sense experience is the ultimate source of all our concepts and knowledge.

Rationalism
- It is & philosophy of science which emphasizes the role that reason has to play in the generation of
knowledge and discovery of truth.
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Expernences may trigger a process by which we bring this knowledge to consciousness, but the
expenences do not provide us with the knowledge itself.

The innate concept thesis

According to this thesis, we have some of the concepts we emplioy in a particular subject area as
part of our rational nature and are notl gained from experneaence. They are part of our rational
nature.

While sense experiances may trigger a process by which they are birought 10 consciousness,
expernence does not provide the concepls or determine the information they contain.

Empiricism

In this meaethod, knowledge is derived from experience and in particular from sensory expeariences.

As distinct from rationalism, empiricisim denies the possibility of spontaneous ideas or a prion
reasoning as a predecessor to the generation of evidence.

In public health practice, it is not difficult to locate the place of empiricisrn as a means of generating
relevant knowledge. E.g. use of empirically derived knowledge for public health practice.

Evidence based public health practice is based within the philosophical doctrine of empiricism

A key assumption of empiricism is that the knowledge gained from experience is received objectively
by an unbiased human mind.

Empiricists endorse the following clam for knowledge generation

a)

The empiricism thesss

The only source of knowledge or conNncepls we use IS Sensory experiences.

Empincism about a particular subject rejects the corresponding version of the Inuitton/Deduction
thesis and Innate Knowledge thesis.

The Empiricism thesis does not entail that we have empirical knowledge. It entails that knowledge
can only be gained, if at all, by experience_
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these objects.

Antirealismm

Anti-realism, on the other hand, Is the philosophical notion that observable objects and events are not
actual objects and events as obiserved by a person bul rather they are dependeaent upon the person
observing them.

In other words, these objects and evenis are mind-dependent—not mind-independent.

Anti-realists deny the existence of objects and evenlts apart from the mind cognizing them. Human
minds construct these objects and evenlts based on social or cultural values.

The debate between realisrm and anli-realism has impocrtant implications for philosophers of medicane
and public heailth.

For example, a contentious issue is whether disease entities or conditions for the expression of a
disease are real or not.

Realisis argue thatl such entities or conditions are real and exist independent of medical researchers
investigaling them, while anli-realists deny their reality and existence.

If we take the exampile of depression: According to realists. the neurotransmitter serotonin is a real
entity that exists in a real brain— apart from dinical investigations or investigators, A low level of that
transmitter s a real condition for the disease’s expression. For anti-realists, however, serotonin is a
laboratory or clinical construct based on experimental or clinical conditions. Changes in that construct
lead to changes in understanding the disease.

Domains of Evidence Based Public Health Practice (Decision Making)

The conceptual model for Evidence Based Public Health Practice involves three interlinked domains (i.e.
data strands) that must be integrated for deciding a course of public health actions.

i
i

i

Best available scientific evidence

Client values, prefarences and characleristics

Resources including practitoner expertise

The decision making is the central concept of the mode! and the action thal tes the three domains
together in EBPHP.
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Best available research evidence

Evidence is comprised of research findings derived from the systemaltic coliection of data through
observation and experrment.

What constitutes best research evidence depends upon the question needing 1o be addressed.

For exampie, for questions about eticlogy or prognosis, the optimum research design is ofiten &
longitudinal cohort study. For questions concerming the efficacy and effectiveness of treatments. the
research design least prone to bias or error is tha RCT.

Topping the evidence pyramid for a question aboul treatment s the systemaltic review, which
synthesizes the findings from many treatment triais.

Recenily there have been renewead calls for contextualized research evidence that is directly relevant
to the specific patient and practice context,

The absence of excellen! evidence does notl make evidence based public health praclice impossible:;
what is required is the best available not the best possiblie evidence.

Client values, preferences and characteristics

Except for single case studies, research evidence describes the average responses of individuals or
groups.

The core challenge addressed by EBPHP is how to apply the averaged data to an individual client.
The evidence needs to be appraised in relation to the particular circumstances at hand. Client
characteristics are one kay set of contextualizing factors that need to be taken Into account.

Relevant clien! attributes includes heaith siatus, needs, history of treatment response, values and
preferences.

To decide whether available research evidence is truly refevant to the clentl, & judgment must be
made about the comparability between the client and the study poputation.

Client preferences are the lynch-pin of shared-decision making, but are also the least developed
aspects of EBPHP maodel.

The rattonale for shared-decision making is to engage clients more fully in seff-managing their own
wellness and health care.
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EBPH process

- Communication and collaboration skills

- Engagement and intervention skills

UNIT 2: ADVANCES IN PUBLIC HEALTH SYSTEM RESEARCH

Community based participatory research

Community-based pasticipatory research is a "coliaborative approach 1o research thatl eguitably invoives
all partners Iin the research process and recognizes the unique strengths that each brings.

CBPR begins with a research topic of importance to the community, has the aim of combining knowledge
with action and achieving social change 1o improve health oulcomes and eliminalte health disparities ™

VWhen to use CBPR7

- CBPR s useful for emergent problems for which community partners are in search of solutions but
evidence Is lacking.

- CBPR can be used when specific issue emerges from the communily and research partners are
neaded to rigorously assess the avidence and provide data.

- CBPR heips academics understand the community perspectives as they develop research questions
and hypotheses together.

Characteristics/ Principles of the CBPR approach

B It recognizes the community as a unit of identity,

i It builds on the strengths and resources of the community,

iit, It faciitates a collaborative and equitable partnership in all phases of research

iv. I promotes co-learmming and capacity bullding among research partners,

v. It achieves a batlance between research and action that mutually benefits sl partners.

vi. It emphasizes the relevance of community-defined problems,

vil. It involves systems developmen! using a cyclical and iterative process,

viii. It disseminates evidences to all partners and involves them in wider dissemination of results. and
ix. It involves long-term process and commiatment to sustainability.
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stigmatization of persons living with HIV/AIDS, and lack of primary health care, can be addressaed
through CBPR approaches.

Shared decision making

Because of shared decision making, the community based panticipatory research process is able o
use the strengths and insights that community and academic partners bring to framing healtth
problems and developing solutions.

Reciprocal rransfer of expertise

One of the benefils of CBPR is that they create space for co-learmming, the reciprocal transfer of
sxpeaertise and mutual ownership of research products between community and academic partners.
The process of co-learming brings academic researchers and community members together and
helps community participants (o increase control and self-ownership of their health lives.

Transiation of evidence
The CBFPR approach increases the potential to transiate evidence to develop. implement and
disseminate effective public health interventions in diverse communities.

Weakness of CBPR

It requires long time o form parnnership

The evidences generated from CBPR may not be generalized.

Cost conflict may arise betweeaen pariners on dissemination, strategies and decisions.
CBPR may not be valued in academic environment
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behavior, and 1o study inter-organizational networks in public health systems.

Application of network analysis

i
i

To study existing public health networks {(e.g. service referral networks)

TJo a2pply a network theory to a health phenomenon (e.g. examining wheather a contagion hypothesss
explains patterns of STI transmission)

TJo use 8 network approach for developing and implementing health interventions {(e.g. using network
characteristics o identify central actors to speed up diffusion of health information)

Network analysis method

i

Siudy design and data coliectlion

For network analysis design, data can be collected from individuals before the entire samplie has
been identified, recruited or interviewed.

For many network studies, the entire network must be dentified before the data collection starts. For
axample, in a study of peer relationships in a school. students in particutar classroom s would be
dentified befaore starting 1o coliect natwork data.

In some cases, network identification may nol have ciearly definad boundarnes., One useful network
sampling approach is snowball sampling or respondent driven sampiing.

Data analysis

Three broad approaches to analysis are generally used:

a. Network visualization:

- it allows researchers and audiances (o view various graphical depiction of natworks

b. Descriptive analyses

- Such analyses can reveal imporiant detlails concerming the
- Position of network actors
- Properties of network sub-groups
- Charactenstics of a complete network
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influence health and health behavior,

E.g. influence of social support and social capital on morbidity and mortality.

Descriptive studies of social support networks in vanous populations, such as chronically il
depressed or elderly.

Organizational network

In organizational network analysis, the networks are comprised of agencies or organizations rather
than individuals.

E.g. network analysis of public and private agencies serving the mentally ill. organizations providing
HIV/AIDS prevention and treatment services, etc.

Public health practice based research network

Public health practice based research network is a program aunched in 2008 by Robert Wood
Johnson Foundation to expand delivery system research in public health setting

Public health practice-based research networks (FBRNs) bring together public hesith agencies and
academic researchers to study the organization, financing, and defivery of public health strategies in
real-world practice settings. with the goal of producing actionable evidence that can be used to
improve practice and policy.

By 2014, there were 31 networks involving more than 1500 local public health agencies and more
than S0 academic research units.

Participating practitioners and researchers collaborate to identify pressing research guestions of
interest, design ngorous and relevant studies, execute research effectively, and transiate findings
rapidly into practice.

As such, PBRNs represent vehicles for expanding the volume and quality of practice-based research
needed for evidence-based decision-making in public health.

Advantages of network research

By combining agencies it provides larger sample sizes, allows for comparative research across
systems, s pragmatic, and results are readily transiatable,

As such, PH-PBRNs are considered crtical new transiational links that can expand the scientific
knowledge needed to improve public health practice and population health.
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- Ahe mission Oof New Fubihic Realtn Is 1o maxaimize nduman nealin anda well-beng and 10 help redress
societal and global inaquities,

Applications of New Public Health

- While public heaith Interventions cannot eliminate existing inequities In societies and globally, they
can reduce the burdens of the poor and underserved through adoption of evidence-based public
health intervaentions.

- The NPH incorporates a programmatic approach to health services with multiple parallel interventions
1o reduce the burden of disease and continue reduction in morbidity and mortality, and 1o improve
quality of life.

- The NFPH seeks to improve population health by application of cumulative evidence fromm published
and other reports on epidemiclogy, nutrition, vaccines and many other related bioclogical, physical and
social sciences and technological developments.

- T he New Public Health incorporates heallh poboy. health promotion in addiion 1o pnmary, secondary,
and tertiary prevention and health systems management
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Global and National applications of Evidence Based Public Health

Prophylactic HPV | - Varous chnical trial resuits show that HPV | - By 2013, HPV vaccine was @ | - In Nepal, HPV vaccination was
Vaccination vacones ame safe and very eMectve n | pan of the National | lsunched In Kaski and Chewan
prevending corvical cance, Immunizadion Progeam n more | in Febeuary 2016 as
than 55 countries of the world, demonstration program,
iton ond folic ocid |- A Cochvane review of dady iroa |- WHO recommends dagy iron | - Govemment of Nepal provides
supplementation supplementation o womon  during | supplementation during | fre0 kwon und folic acid %o
program foc  Anomia roportod & 70% reduction in | prognancy a5 o port of the | pregnant womon after the fest
control anemip. a 67% reducton in iron deficiency |  standard of care in populations | timester (for 180 days} and
anemia (IDA). at risk of iren deficiency. post-parfum mothers (for 45
days) as a par of Anomia
control peogram
Nepal's ovidence: = intensification of lron and Folc
- Assessmom from five districts showoed Acld
that involvement of FCHVS can increase expanded 1o 75  districts
coverape and compliance of IFA tablets gradunily
among prognant women and postpartum
Madermal calcium | - Calcium - Based an evidences from two | « In Nepal, a piol program was
supplemontation prognancy in women ot risk of low colcium | systematic rovieas. WHO has | tecontly implemantod in Dafokh
ntake reduces matemnal hyperensive | recommended calcum | to ascerain the feasibiity of
disorders and peatarm birth, supplernentation as a part of the | disinbutng calcium duting ANC
« A Cochmana roview of vanous (rals |  antonatal cote for provention of | sorvices.
showed thal calclum supplementation In  peegnant




Evidence Basced Public Health Practice

MNP 2t
Yuoal

VA supplementation in

- Evidoncos for Cocheano roview suggest
that Vdamn A supplementation teduce ail
cause modality by 24% and diarrhea

incidonce of ganhoa and preumonia.,
- The avalable ewvidences howaver o not
suppont the use of Zinc in childran less

wmywusmmw
months.
Zinc supplementation In | - Zinc  supplementation  reduces  the | - Implemented = many low | - In Nepol, Zinc

mcoma countries

7.1% chiorhoxidine digluconate was usesd
©n the first day of e, as demonstratod by
the clinical trials conducted in South Asia,

than six months of age, and zinc teatment. POUZN)
was piloted In thrae districts In
2007 and scaled up W 30
districts in 2008,
Cc8-mCl - Nepal's Evidenca - CB-IMCI program wis
= Contral of Daanrhosal Dsesases (CDD) and niroduced n 1997 and scaled
the Acute Respratory Infection (ARI) up nativwide in 2009
programs  showed positive  results ol
communily sotlings
Comenunity based | - Lancel senes on Neonsalal surival, 2007 | - Vanous  commundy  based | - Drawing on the results fom
neonatad cane package showad that high coverage progeam of with vonable neonatal | Lancet Noonat Survivial Sorles.
univarsal cutreach and family-community | suevival stralegles have boen | & communty based nowbom
cata can rosull In more than 50% | introduced in difforent countries care packnge was daveioped by
feductons in neonntal mortality Eg Bangladesh, Uganda, | Nepal in 2009 and afer
Tanzana, elc. successiul plot, 4 was scaled up
10 30 distrets by 2013
Chiomexding Cord caro | - There aro high quality evdances from |« Over 25 countnes am now | - Dravaing on vanous inlomatonat

in 49 daticts in firs! phaso
botwoen 2011 to 2014 and
scaled up 10 ol 75 gisvicts In
2014,
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A Cochrane review suggest that delayed cord clamping in full-ternmm neonates lead to significant
increase in newborn hemoglobin and higher serum ferrnitin concentration at 6 months of age.

Another review of studies in preterm neonates concludes that delayed cord clamping Is associated
with 3956 reduction in need for blood transfusion and a lower risk of compiication after birth.

Although promising evidence, these stralegies have not yel been assessed for feasibility of
implementation at scale in health systems.

Examples Non-evidence based public health praclices

Deworming for impraoving nutritional indicators

Although deworming is one of the strategies 1o improve nutrition in Nepal, evidences from Cochrane
review suggest that mass treatment of all children in endemic areas with deworming tablets does not
improve average nutritional status and hemoglobin.

Post-partum vitamin A supplementation

A Cochrane review showed that different doses of Vitlamin A suppliementation for postpartum women
had no evidence on raduction of matemal and infant monality and morbidity.

This shows that the post-partum vitamin A supplementation, which is a national program of Nepal
does not stand on evidence.

Global and national achievements in evidence based public health

Vaccine-Preventable Diseases

Substantial achievements have been made globally as well as at natonal levels in the control of
many vaccine-preveniable diseases.

The Introduction of many vaccines has crealed a milestone in preventing and controlling many
vaccine preventable diseases. Expanded immunization coverage is one of the most cost-effective
and evidence based ways 1o advance global public heaith.

In the decade of the 21" century (2001-2010), an estimated 2.5 milllon deaths were prevented each
year among children aged <5 years through the use of measies, polio, and diphtheria-tetanus-
pertusis (DPT) vaccines.



approximately 75% at-risk population in Sub-Saharan Africa was prolecled from malaria.

- In between 2000 and 2009, there was 21% decrease in estimated global mataria deaths.

- Nepal currently stands at pre-elimination phase for Malana with a substantial reduction in malana
incidence and zero death rates. Nepal was close to achieve most of the malaria related MDG targels
by 2015,

b, HIV/AIDS control

- The number of new HIV infections globally deciined by 33% between 2001 and 2012. The numbers of
AlDS dealths have also dechned from 2.3 milkon in 2005 to 1.6 milbon in 2012, This achievement
could be attributed to the introduction of evidence based public health interventions such as life-
saving antiretroviral therapy, PMTCT strategies and other prevention approaches,

- In Nepal, with the application of these EBFPH interventions. there has been B5% reduction in number
of new HIV infections in the last decade between 2000 to 2015. The spread of HIV in Nepal has
halted and begun to reverse

c. Tuberculosis control

- With the introduction of evidence based DOTS strategy and other TB prevention and control
measures, the TB mortality in WHO South East Asian Region has decreased by more than S0% since
1990. The region has already achieved the global target of S0% reduction by 2015,

- The decline in prevalence of TB is observed in all member states with some reporting more than S0%
dechne.

d. Control of Neglected tropical diseases

- Following a evidence based chemotherapy (mass drug administration), increasing number of
countries have started to eliminate lymphatic filariasis as a pubbc health problem.

- The prevalence of lymphatic fifariasis has significantly reduced in Nepal over the last decade and is in
the phase of elimination.

iii. Tobacco control

- With the implementation of evidence-based, legally binding provisions of WHO's FCTC today about
4.7 billilon peoplie (63% of worid's population) are covered by at least one comprehensive tobacco
control measure.
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b. Child health and nutrition

- Giobally, with the introduction of evidence based interventions such as immunization. nutrition and
IMCI1 activities, the under five mortality rate has decreased by 53% from and estimated rate of 91
deaths per 1000 live births to 43 deaths per 1000 live births in 2015,

- Although the impacts of CB-IMCIi and CB-NCP approaches have not been well documented in Nepal,
there has been a significant reduction in prevalence of pneumonia and diarrhea through these
interventions.

- The combination of several evidence based public health interventions have led to the reduction of
under-five mortality from 118 per 1000 live births to 39 per 100 live births in 2016. Similarly. IMR has
been reduced from 78 per 1000 live births to 32 per 1000 live births in the same period.
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Suppose the language is anthmetic. then

- x*, =" and 'y' are componen!s {or symbols or words) of the language

- And syntax says that 'x>y”" is a valid sentence in the language, but >xy' is not
- The semantics say that "x=y" is false if y is bigger than x, and true otherwise

Components of good knowladge repraesentation

For analysis purposes it is useful 1o be able 1o break any knowledge representation down into their four

fundamental compaonenis:

1. The lexical part that determines which symbols or words are used in the representation’s vocabuiary.
2. The structural or syntactic part — that describes the constraints on how the symbols can be arranged,

i.e. a grammar.
3. The semantic part —
representations.

that establishes a3 way of associating real worid meanings with the

4. The procedural part — that specifies the access procedures that enables ways of creatling and
modifying representations and answenng questions using them, i.e. how we generate and compute
things with the representation.

Knowledge representation schemes

i Network schemes
- Semantic network
- Conceptual graphs

. Structured schemes
- Scripts
- Frames

ili. Logical schemes
- Praedicate calculus

- Propositional calculus

iv. Procedural schemes
- IF_._.THEN. rules
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~emmeval 5 DasSed ON Dinary decsSion omrena ((L.e. A Qocument i pregiCiec 10 De ellher reevant or not-
relevant) without any notion of partial matching.

Although Boolean expressions have precise semantics. frequently it is not simple to ransiate an
mformation need into a Boolean expraession.

Advanlages

Simple and easy method. Pravides a good starting point for those new to the field.
Supports exact query

Veclor space model

This model recognizes that the use of binary weights is too limiting and proposes a framework in
which partial matching is possible.

This is accomplished by assigning non-binary weights to index terms in querneas and in documents.
Documents and queries are displayed as vectors in index-termm space.

Retrieval is based on whether the query vector and document vector are closed enough.

Advantages

I's term wearghting scheme improves retrieval performance
Partial malching allows retneval of documents that approximate the query conditions

Dvsadvantages

i,

Problems of polysemy and synonymy cannot be addresseaed
Assumes that index terms are mutually independeaent.

Probabilistic modetl

The results retrieved by probabilistic informmation retrieval methods depend on estimations and
probabilties_

The first assumphion is that lerms are dispersed differently between relevant and non-relevant
documents.,

A probabilistic method ranks documents and sorts them in decreasing order of probability of
relevance 1o the information need once the probability is calculated
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lexical matching that plague the classical vector model.

- It is a technique that projects queries and documents into space with atent semantic dimensions. It
assumes that words that are close in meaning will occur in similar pieces of text

- Unlike Vector Space Model in which each term in the dataset is considerad as a dimension in the
feature space, Latent Semantic Indexing approximates the source space with fewer dimensions. To
accomplish this decompositiaon of the onginal space. LSI uses matrnx algebra technique termed
Singular Value Decomposition or SVD.

Advantages

- Synonymy problem is solved

- LIS is capable of assuring decent results, much better than plain vector space model.

- Since it only involves decomposing terrm document! matrix, it is faster, compared to other
dimensionality reduction modeis.

Disadvantages

- Problems of polysemy remain unsolved

- A special algorithms for handling with large size matrices should be implemented
- LS1 vectors require large storage

ii. Correiation method

- Concept: If a keyword s present in the document, correlated keywords should be taken into account
as well. So, the concepls containing in the document! aren’t obscured by the choices of a specific
vocabulary.

- In this method, correiation matrix is buill based on the term-document matrix and Singuiar Value
Decomposition (SVD) is used 1o reduce naoises in the cormrelation of word.

Advantages

- This method is able to handle database with a very large number of documents and doesn’t have to
update the correflation martrix every time adding new docurments,

- Number of documents are many times larger than number of keywords
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Major issues in information retrieval (Lexical problems)

Many languages can be difficuit 1o understand because of ambiguities, leading 1o vanous possible
interpretations of individual words.

1.

Polysemy

Many words used in information retrieval may have maore than one meaning depending on the context
it is used. This is called polysemy.

Polysemy decreases the precision of the retrieval system.

For example, using the word "Lead”™ may retrieve hiteratures containing mformation on chemical lead,
a component of electrocardiogram or a verb indicating movemeant.

Polysemy can creale problems of word sense disambiguation: Le. how o tell which sense is intended
by a word in 2 given context

Homonymy

Homonymy is also a form of lexical ambiguity which holds an importance in information retrieval.

A homonym s a word that has the same pronunciation as another, but a different meaning, and in
most cases a different spelling.

Homonymy separates unrelated concepts. For example, i we have & query about "AIDS' (the
disease), and a retrieved document might also contains "aids” in the sense of learming aid.

Examples of homonymy: patience and patients, rarse and rays, etc.

Homonymy causes problems for natural language processing applications such as text 1o speeach,
speech recogniticon, information retrieval, elc.

Synonymy

Many words have one or more synonyms, which are different words representing the same thing.
Synonymy decreases the amount of information retrieved.

Some examples in health care include the synonyms “high™ and “elevated” as well as "cancer” and
carcinoma®™.
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iv.

Query expansion

Query expansion comprises finding synonyms of the query terms using thesaurus.

The original query term along with additional synonym terms are then used for judging the relevance
of the documents.

Therefore query expansion improves the recall of the inforrmation retrieval system.

Word sense disambiguation

Nawral language processing involves many phases of which the significan! one Is word sense
disambigualion.

A word can have different meaning depending on the context it is used. This is called polysemy.

Word sense disambiguation involves techniques of identifying a suitable meaning of words and
saentences in a particular caontext by applying computational procedures.

1t is an Arnificial Intelligence problem that needs resolution for ambiguity of words, .

Some of the techniques used In word sense disambiguation include knowledge based approaches,
fearning based approaches and hybnd approaches.

Phrase extraction (Waoard-N-Grams)

Instead of using words, combination of words (phrases) is more useful in detlermining the underlying
semantic meaning,

Document represeniation using Bag-of-Phrases model also called a word-N-grams have worked
better than the bag of words model.

Conceptual retrieval

Colilaborative Information Seeking

Collaborative information seeking (CIS) i1s the study of the systems and practices that enable
individuals to collaborate during the seeking, searching, and retriaval of information.

Such projects often involve information searching or information retrieval (IR), information gathering,
and information shanng.
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i Sharing of knowledge
- This allows searchers to influence each other's activities as they interact with the retrieval system in
pursuit of their information need

UNIT 4: SYSTEMATIC REVIEW PROCESS

Systematic Review

A systematic review may be defined as a review addressing a specific research question (on treatment,
diagnosis, prognosis or eticlogy) using explicit methodoliogy of coliecting, setfecting and appraising studies
and, whenever appropriate, synthesizing their results quantitatively.

- When applied properly, systemaltic review can help the decision-making process in different ways
Identifying treatments that are not effective:;

Summarizing the ikely magnitude of benefits of effective treatments;

Idenlifying unanticipated risks of apparently effective treatmenls;

Icentifying gaps of knowledge:

Auditing the guality of existing randomiized controlied trials.

Advantages of systematic review

- Reduces bias

- Resolves controversy between conflicting findings
- Provides raliable basis for decision making

Process of systematic review

1. Formulate the review question

- The first stage in systematic review involves defining the review question, forming hypotheses anad
developing a review tlite.

- According to the PICO framework, the question should define the Population(s). Intervention(s)}.
Comparator({s) and Outcome(s)
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- Although Boolean searching (e.g. AND, OR. NOT) and praximitly operators {(e.g. NEAR. NEXT) are
usuaily available. every database interface has its own search syntax (e.g. different truncation and
wildcards) and a different thesaurus for indexing (e.g. MeSH for MEODOLINE and EMTREE for
EMBASE).

- The kKay in developing an optimal search stratlegy s 10 balance sansitivity (retrieving a high proportion
of raelevant studies) with specificity (retrieving a fow proportion of irrelevant studies).

- Searches generally include several relevant electronic databases (Medline, HINARI, CENTRAL, etc.)
butl can also include checking article reference lists, hand-searching key journals/ grey-literature,. and
personal communication with experts or key researchers in the field.

4. Selecling studies

- Once a comprehensive list of abstracis has been relrieved and reviewed, any studies appearing to
meet inclusion criteria would then be obtsined and reviewed in full

- This process of review is geneaesally done by at least two raeviewers to establish inter-rater reliability.

- The authors should keep a log of all reviewed studies with reasons for inclusion or exciusion.

- In some cases il may be necessary to conlact study authors to obtain missing information needed for
data pocling (e.g9., means, standard deviations).

5. Extracting data

- It can be heipful 1o create and use a standardized data extraction form or table to organize the
information extracted fromm each reviewed study (e.g.. authors. publication year, number of
Pparticipants, age range, study design, outcomes, incuded/excluded, outcomes and findings).

6. Assessing study qualily/ critical appraisal

- There has been a movemen! in recent years to better assess the quality of each study included in
systemaltic reviews.

- The risk-of-bias tool is preferably used method for assessing the quality of RCT. A different tool may
be needed if non—andomized controlied trials are included.

7. Analyzing data and interpretling results
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Sources of Literature Search

i Bibliographic Databases

- Searches of health-related bibliographic databases are generally the easiest and least time-
consuming way to identify an initial set of relevant reports of studies.

- Some bibliographic databases, such as MEDLINE and EMBASE, include abstracts for the majority of
recen! records.

- A key advantage of these databases s thal they can be searched electronically both for free tlext
terms/kKeywords in the title or abstract and by using the standardized indexing terrms, or controlled
vocabulary, assigned to each record.

- There are number of international initiatives 1o provide free or low cost online asccess 1o databases
{(and full-tect journals} over the intemet.

- Some of the popular bibhographic database in the social, behavioural and health sciences include:

- Cochrane central register of controlled trials (CENTRAL)
- MEDLINE

Health InterNetwork Access to Research Initiative (HINARL)

The Cochrane Library

EMBASE

PsycINFO

ii. Journals and other non-bibliographic database sources
- Journals and other non-bibliographic database sources inciudes

a. Full text journals available electronically

- The full text of an increasing number of journals is available electronically on a subscription basis or
free of charge on the interneaet.

- In addition to providing a convanient method for retriaeving the full article of already identified records,
full-text journals can also be searched electronically, depending on the search interface, in a similar
way to the way database records can be searched in a biblographic database.
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- British Library Inside
- Index of conference proceedings
- 1S) Proceedings

c. Other reviews and reference lists

- Many systemalic reviews may be found in The Campbell Library as well as Cochrane Library, which
includes the Database of Systematic Reviews as well as The Database of Abstracts of Reviews of
Effects (DARE).

d. Web-searching

- Using genearal intermet search engines such as Google to identify potential studies may be a good
secondary resource as these may be used tlo retrieve current (both published and unpublished)
studies.

- Also organizational websites (including for research institutes and universiies) may be searched for
their studies and trial raecords.

- Search engines that have large up-to-dale databases inciude the following
- Google (includes Google Scholar)

All the Web

8ing

Yahoo search

fil. Unpublished and ongoing studies

- Some completed studies are never published. Finding out about unpublished studies, and including
them in a systemaltic review when eligible and appropriate, is important for minimizing bias.

- Colleagues can be important source of information about unpublished studies.

- Another approach of finding unpublished studies is to send a comprehensive list of relevant articies
along with the inclusion criternia for the review to the first author of reports of included studies, asking if
they know of any additional studies (published or unpublished) that might be relevant,

- In order to idenlify ongoing trial and studies, few initiatives have baaen made. For example,

- International Clinical Trials Registry Platforrm Search Portal — launched by WHO
- Intermational Standard Randomised Controlled Trial Number Register
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- e ime penod Tnal e researcner 1s interesieo n
- Whether data from unpublished studies are to be included
- The study designs that will be included

Sensitivity versus Precision

Searches for systematic reviews aim 1o be too extensive in order to ensure that as rmany as possible
of the necessary and relevant studies are included in the review.

It is, however, necessary to strnike a balance between siriving for comprehensiveness and maintaining
relevance when developing a search strategy.

Increasing the comprehensiveness (or sensitivity) of a search will reduce ils precision and will retrieve
more non-relevant articies.

Sensilivity is defined as the number of relevan! raports identified divided by the total number of relavant
reports in existence.

Precision is defined as the number of relevant reports identified divided by the total number of reports
icentified.

Developing a search strategy is an iterative process in which tha terms that are initially used may bs
modified based on what has already beaen ratrieved.

There are diminishing returns for search eflorts; after a certain stage, each additional unit of time
invested in searching returms fewer references that are relevant to the review.

Consequently there comes a point where the rawards of further searching may not be worth the effort
required to identify the additional references.

The decision as to how much o invest in the search process depends on the question a review
addresses and the resources that are available.

It should be noted, however, that article abstracts identified through a literature search can be ‘scan-
read’ very quickly to ascertain potential relevance.

Al a consarvatively estimalted reading rate of two abstractis per minute, the results of a database
search can be ‘scan-read’ al the rate of 120 per hour (or approximately 1000 over an 8-hour pernod),
so the high yield and low precision associated with systematic review searching is not as daunting as
it might at first appear in comparison with the total time 1o be Iinvested in the review.
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CENTRAL however, aims 1o contain only reports with study designs possibly retevant for inciusion in
systematic review. So searches of CENTRAL should not use a trials filter".

Controlled Vocabulary and Free Text Terms

MEDODLINE, EMBASE and many other databases can be searched using standardized subject terms
assigned by indexers.

Standardized subject terms (as part of controlied vocabulary) are useful because they provide a way
of ratrieving articies thal may use different words to describe the same conceaept and because they can
provide information beyond that which is simply contained in the waords of the title and abstract.

One of the way 1o begin (o identify controlled vocabulary terms for a particular database is lo retrieve
articies from that database the meel the inclusion criteria for the review, and 1o note common text
words and the subject terms the indexers have applied 1o the articles. which can then be used for a
full search.

Having dentifies a key article: additional relevant articles can be located for example by using
"Related Articles” option in PubMed.

Additional controlied vocabulary terms should be identified using the search tools provided with the
database such as MeSH database option in PubMed.

Many database thesauri offer the faciity to ‘explode” subject terms to inciude more specific terms
automatically in the search.

For example., a MEDLINE search using the MeSH terrmm BRAIN INJURIES., f expiocded, will
automatically search not only for the terrm BRAIN INJURIES but also for the more specific term
SHAKEN BABY SYNDROME.

It is important the MeSH terms are "exploded’ wherever appropriate, in order notl to miss relevant
articles.

Free text lerms are usually necessary (o retrieve older records as because indexing terms refated 1o
study design poorly available for articles prior to 1990s,

In ordear to identify as many relaevant records as possible searches should comprise a combination of
subject terms selected from the controlled vocabulary or thesaurus (‘exploded’ where appropriate)
with a wide range of free-1ext terms.
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- Exampio Sez;;d\ifr\g l;:;f r;santal health OR eating disorders find articles that contain at least one of
these search terms

. AND

- Set of terms should be developed for the population, intervantion and outcome. Thease three seat
of terms can be joined logether with the "AND" cperator.

- Jaining the terms with "AND" operator retrieves the set of articles that addresses both the
population or condition of interest and the intervention to be evaluated.

— Searching for mental heaith AND eating disorders finds articles that mention both of these topics.

- The mitation of this approach is that if the articie does not contain at least one teron from each of
the three seats, It would not ba identified.

c. NOT

- NOT reduces the number of resulls by excluding a search term.

- Searching for for mental health NOT ealng disorders find articles that mentions mental health but
removes any articles that mention eating disorders.

Using proximity operators (NEAR, WITHIN and ADJ)

Some database suppliers allow the searcher 10 use proximitly operators (e.g. NEAR, ADJ, WITHIN)
which specifies the relationship of two concepts within a field.

For example. by using the "ADJ" operator, two search terms adjacent to each other can be searched.
In addition, some search software allows specifying that the words should be within a specific number
of words of each other.

The 'NEAR' operator in Cochrane Library will find the search terms within six words of each other.
This results in higher sensitivity than simple phrase searching bul greater precision than use of the
"AND' operator.

The availability and commands of proximity operators will vary depending on the supplier of the
database.

Dealing with synonyms, related tlerms, variant speliings and truncation
When designing a search sirategy. in order to be as comprehensive as possible. it is necessary 1o
include a wide range of free-text terms for each of the concepts selected,. For example:
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iv.

Language and Date Restrictions

The dentification and transiation of, or at least data extraction from, trials reported n tanguages other
than English can substantially add to the costs of a review and the time taken to complete it
Whenevear possible review authors should attempt 1o identify and assess for eligibility, ail relevant
reports irrespective of language of publication.

Ideally no language restrictions should be included in the search strategy in order to minimize bias.
The application of a Date restriction will depend on the research question being addressed. For
example, if i1 is known that relevan! studies could only have been reported during a specific time
periad, for exampie If the intervention was only availiable after a certain time point {(e.g. web-based
learming in schools would not be addressed prior to the mid-1990's ).

Using search filters vs imiting commands

Search filters are search strategies that are designed to retrieve specific types of records, such as
those of a particular methodological design.

Search filters are used extensively in the medical and health scences. For example, the RCT filter
developed by Cochrance for Medline has been well tested and may be used as it is.

Additionally, some databases allow limiting search to methodological design {(e.g. empirical study) or
document type (e.g. research reports). This is commonly performed by using the limit command

Updating Searches

When a Cochrane review is updates, the search process will have to be reviewed.

Those databases that were previously searched and are considered relevant for the update will need
1o be searched again.

The previous search strategies will need to be updalted to reflect issues such as:

- Changes in indexing such as the addition or removal of controiled vocabulary terms

- Changes in search syntax

- Comments or criticisms of the previous search strategies

If any of the databases onginally searched are not 1o be searched for the update this should be
explaned and justified.
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OFf. StuOres.

- The choice of which software to use is likely to be influenced by what is available and thus supported
at the review author’'s institution.

- Of the packages listed above, Refarence Manager is generally considered 1o be very efficiant for
dentifying duplicate references bul 1 does not support the wider range of character sets allowing
references to be entered correctly in languages other than English. whereas EndNote does.

- Bibliographic software also facilitates storage of information asbout the methods and process of a
search.

- In addition to full record citation, the following fields should be considered for downlicading from
databases. when available
- Abstract

Accession number

Affikation/address

Article idenufier/ Digital Object identifier (DOI1)

Index lermsithesaurus terms/keywords, etc.
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Meota-analysas Narrative synthesis Deal with heterogeneity
(eg. subgroup analyses)

Purpose of meta-analysis

i

To increase power

Power is the chance of detecting a real effect as statistically significant if it exists.

Many individual studies are too small to detect small effects, but when several are combinad there is
a higher chance of detecling an effect

To improve precision
The estimation of an intervention effect can be improved when it is based on more information.

To answer questions not posed by the individual studies

Primary studies often invelve a specific type of patient and explicitly defined interventions. A selection
of studies in which these characteristics differ can allow investigation of the consistency of effect and,
if relevant, aliow reasons for differences in effect estimates to be investigated.

To settle contraversies arising from apparently conflicting studies or to generate new hypotheses.
Statistical analysis of findings allows the degree of confiict to be formally assessed, and reasons for
different results 10 be explored and quantified.

Process of meta-analysis

Meta-analysss is typically a two-slage process.

In the first stage, a summary siatistic is calculated for each study, to describe the observed
intervention effect.

In the second stage, & summary (pooled) intervention effect estimate is caiculated as a weighted
average of the intervention effects estimated in the individua! studies.
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a. Meta-analysis of dichotomous outcomes

- There are four widely used methods for meta-analysis of dichoitomous outcomes
- Fixed effect methods: Mantel-Haenszel mathod, Peto method and Inverse vanance meathods
- Random effect method: DerSimonian and Laird method

- Al these methods are available as analysis options in RevMan

- The Peto method can only pool odds ratios whiist the other three methaods can poo! odds ratios, risk
ratios and nsk differences.

b. Metla-analysis of continuous ocutcomes

- Two methods of analfysis are available in RevMan for meta-analysis of continuous data: the inverse
vanance fixed effect method and the inverse vanance random effects method.

- The outcames shauld have a normal distribution In each intervention arm in each study for meta-
analysis of continuous data.

c. Combining dichotomous and continuous outcomes

- Occasionally authors encounter a situation where dala for the same oulcome are presented Iin some
studies as dichotomous data and in other studies as conlinuocus data.

- There are statistical approaches avadable which will re-express odds ratios as standardized mean
differences (and vice versa), allowing dichotomous and continuous data to be pooled together.

- Once standardized mean differences (or log odds ratios) and their standard ermors have been
computed for all studies in the meta-analysis. they can be combined using the generic nmverse-
variance meathod in ReviMan.

d. Meta-analysis of ordinal outcomes

- Ordinal data are most commaonly meta-analyzed as dichotomous data or continuous data depending
on the way that the study author perfaormed the original analyses

- Occasionally 11 is possiblie (o analyze the data using proportional odds models. This modeael uses the
proportional odds ratio as the measure of intervention efiect.

- These estimates may be meta-analyzed using the generic inveaerse-variance m=thod in RevMan.
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- A solid vertical line usually corresponds 10 no effect of treatment. The summary point estimate is
usually represented with a diamond at the bottom of the graph with the horizontal extremities
indicating the confidence interval, This graphic solution gives an immediate overview of the results.
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Addressing Reporting Biases

- It has been recognized that only a proportion of research projects reach publication in an indexed
journal and thus become easily identifiable for systematic reviews.

- Reporting biases arise when the dissemination of research findings is influenced by the nature and
direction of resulits.

- Satistically significant, ‘positive” results that indicate that an intervention works are more likely to be
published, more likely 1o be published rapidly, more likely 1o be published in English, more likely 1o be
publisheaed in high impact journais and more fikely to be cited by others.

- The contribution made to the totality of the evidence in systematic reviews by studies with non-
significant results is as important as that from studies with statistically significant results.
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publication lncluded na rnela-analysis-
bias - The inclusion of duplicated data may lead 1o overestimation of intervention
affects.
< Location bias - The publication of research findings in journals with different ease of access or
L. leveis of indexing in standard databases
5 Citat:on bias - The citation or non-citation of research findings, depending on the nature and
direction of the resulls.

- If positive studies are more likely cited. they may be more likely 1o be jocated
and thus more likely 10 be inciluded in a3 systematic review, thus biasing the
finding.

6 Language - The publication of research findings in a particular language.
i - Most of the studies are usually published in English and thus bias could be
introduced when reviews are exclusively based on E ish language re
7 Outcome - The salective reporting of some outcomes bul not others, depending on Ihe
reporting bias nature and direction of the results.

- The choice of outcomes that are reported can be influenced by the resuits,
potentially making published results misleading.

Detecting reporting bias

i

Funnel plot
A funnel piol is a simpile scatter plot of the intarvention effect estimates from individual studies against
some measure of each study’s size or precision.
The name ‘funnel plot’ arises from the fact that precision of the estimated intervention effect increases
as the size of the study increases

Effect estimates from small studies will therefore scalter more widely at the bottom of the graph, with
the spread narrowing among larger studies.

If there is no publication bias the funnel plot will be symmetrical (inverted).

Measures o avoid reporting bias

Inctuding unpublished studies in systamaltic raview

Publication bias clearly is a major threal 1o the validity of any type of review, butl particularly of
unsysliematic, narrative reviews,

Obtaining and ncluding data from unpublished trials appears 1o be one obvious way of avoiding this
problem.
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the uncertainlty is greater.

- Intervals that are very wide indicate that we have little knowledge aboul the effect, and that further
nformation is neaded.

- A 95% confidence inlerval is often interpreted as indicating a range within which we can be 95%
certain that the true effect lies.

b. Interpreting p-values and statistical significance

- A p value that is very small indicates that the observed offect is very unlikely to have arisen purely by
chance and therefore provided evidence against null hypothesis.

- P value if often interpreted by examining whether it is smaller than particular threshold values, In
particular, p values less than 0.05 are often reported as statistically significant and interpreted as
being small enough 10 jusilify the rejection of null hypothesis.

- Reviian provides two p values. One refates 10 the summary effect in 2 meta-analysis and is from a Z
test of null hypothesis that there is no effect. The other relates to heterogeneity between studies and
is from a chi-sgquared test of null hypolhesis that there is no heterogeneity.

- White making interpretations, a larger P value (e .g. greater than 0.05) may be often be misinterpreted
as avidence that “the intervention has no effect”™ while the correct interpratation is that “there is not
strong evidence that the intervention has an efilect”™

i Interprating results from dichotomous outcomes
- There are saveral measures for comparing dichotomous outcomeas in two group. Meta-analyses are
usually undertaken using risk ratios (RR). odds ratio {(OR) or risk difference.

a. Interpreting risk ratio

- Reilative risk reduction is a convenient way interpreting a risk ratio in the form of percentage reduction
in risk,

- For exampie: a risk ratio of 0.75 can be interpreted as a rejative reduction in risk by 25%.

b. Interpreting rnisk difference

- The risk difference is oflten referred to as the absolute risk reduction (ARR), and may be presented as
a percentage (for exampie, 19%), as a decamal (for example, 0.01), or as counts (for example, 10 cut
of 1000)
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a. Interpreting SMDs using thumb rule

- As per the rule of thumb for interpreting SMDs (effect sizes). 0.2 represents a small effect, 0.5 &
moderate effect and 0.8 a large effect.

- Varniations may exist such as <0.4 as smal, 0.4 to 0.7 as moderate and >0.7 as large.

b, Interpreting SMDs by transformation to odds ratio

- SMDs may be transformed fo a log odds ratio which is an approximation of true result. The log odds
ratico can be aestimated as (/V3) = SMD.

- The resulting odds ratio can then be combined with an assumed control group risk 1o obtain an
absolute risk reduction.

Drawing conclusions

- When making conciusions, the authors should not mistake in concluding 'no evidence of an effect” for
an 'evidence of no effact’”. When there is inconclusive avidence, it s wrong to claim that it shows that
an intervention has 'no effect’ or is 'no different’ from the control intervention,

- Author's conclusions from Cochrane and systematic reviews are usually divided into implications for
practice and implicattons for research.

a. Implications for pracltice

- Drawing conclusions about the practical usefulness of an intervention entails making trade-offs, either
implicitly or explicitly, between the estimated benefits, harms and the estimated costs.

- Making such trade-offs and making recommendations for action goes beyond a systematic review
and requires additional information. Authors of systematic review should not make recommendations.

- The authors may lay out actions that healthcasre professionals and patients couild take, after
describing the quality of evidence and the balance of benefits and harms.

- Other factors that might influence a decision should aiso be highlighted, including any known factors
that would be expected 1o modify the effects of the intervention.

b. Implications for research
- Review conciusions should help people make well-informed dedcsions about future healthcare
research.
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- Intervention reviews assess the benefils and harms of interventions used in healthcare and health
policy.

- Diagnostic test accuracy reviews assess how well a diagnostic test performs in diagnosing and
detecting a particular disease.

- Methodology reviews address issues reflevant to how systlematic reviews and clinical trials are
conducted and reported.

- Quahtative roeviews synthesize qualiative ewvidence to address questions on aspecis other than
effectiveness.

- Prognosis reviews address the probable course or fulure outcome{s) of people with a health problem.

The step below outlines the general process involved in Cochrane Collaboration review
A Developing Cochrane protocol

ii. Defining the review question and developing criteria for inciuding studies

- Defining questions and eligibility criteria

- Defining types of participants

- Defining types of interventions

- Cefining types of coulcomes

- Defining types of study

- Defining the scope of review gquestions

ilh. Searching for studies

- Designing search strategies

- Managing references

- Documenting and reporting the search process

v. Selecling studies and collecting data

- Selecting studies

- Extracting data from reports

- Extracting study results and converting to the desired format
- Managing data
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studies. This is a domain-based evaluation in which critical assessments are made separately for
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different domains

Sowurces of bias in sludies and it's relevant domains
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other than the interventions of interest.

E.g. participant who are aware thal they are not
receiving any reatment (intervention) may seek
othear forms of care

Selection Systematic differences between baseline | « Random seqgquence generation
bias characteristics of the groups that are compared. = Allocation sequence concealment
E.g. Selection of participants with differential
age characlernstics
Performance | Systemalic differences betweaen groups in the | = Blinding of participants. personnel
bias care that is provided. or in exposure to factors and outcome assessors.

= Other potential threats to validity.

Attrition bias

Systematic difference in loss to follow up (or
withdrawals) between two groups

= Incompilete outlcome data.
= Blinding of participants., personnel
and cutcome assessors

E.g. Only publishing favorable outlcomes,
leaving readers with incomplete and skewed
understanding of the results

Detaection Systematic differences between groups in how | = Blinding of particapants, personnel
bias outlcomes are determined. and outcome assessors.
E.g. If the researcher is aware of intervention/ | « Other potential threats to validity.
research, the outcome might be assessed with
bias
Reporting Systematic differences between - Selective outlcome reporting
bias reported and unreported findings
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Ensures Ihal patiants enroll
into a study without knowing
which group they will be
assiagned to.

|

opaque enrvelt-:pes
Date of birth
Case record number

Sequenually nurnbered |

drug containars of
identical appearance
Sequentally numbered,

= I the ressarchear knows the opaque, sealed
naxt patient will be aliocated to envalopes.
intervention, he/she may try to
help a cerain patient whom he
thinks will benefit more from
intarvention.
Blinding of - Masking of participants & No blinding or No blinding
participants, assessor from knowiledge incomplete bhinding. incomplete blinding. bu‘l
personnel & about which Iintervention was and outcome likely 1o ocoutlcome unhkely to be
outcome received. be influenced influenced
asSsSessors - Ensures control group receive 8linding done, but Bliinding done, and
similar amount of attention, likely that the blinding unlikely that the blinding
ancillary treatment and could have been could have been broken
investigations broken
- Avoids performance and
detection bias
Incomplete = Unavallability of completa Reasons for massing No missing outcome
OCutcome Data ocutcome data for review data related 1o data
o Attrition: Loss to follow outcome Reasons for missing
up, withdrawals Imbalance n data not reiated 1o
o Exclusions: Available numbers or reasons outcome
data not Included in for missing data M:ssing data balanced
analysis and report across groups across groups and

Can lead to attrition bias

rtion of missing
outcomes or
plausible efifect size
{difference n mean
or standardized diff.
in means) enough o
have a clinically
relevant effect
Inappropriate use of

imputation

reasons are similar
Proportion of missing
outcomes or plausible
effect size (difference in
mean or standardized
oaff. n means) not
enocugh to nhave a
clinically relevant effect
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UNIT S: WRITING SCIENTIFIC REPORTS,. GUIDELINES AND ARTICLES

Concept of Scientific Writing

Scientiflic writing is a technical writing by a scientist with audience of peers or other scienlists.

Scientific writing can take many forms from a paper in an academic journal to an article in a scientific
magazine.

Scientific papers are typically published as journal articles, which are usually reviewead by peers prior
1o publication; and / or conference proceadings

Characteristics of scientific writing

Evidence based
Sacientific reports are based on evidences and avoid making assumptions.
It presents how and wheare data weare collected and supporis its conclusions with valid evidences.

Clear and Simple

Saentific writing avoids unnecessary details, uses direct language, avoiding vague or complicsted
sentences._

Technical terms and jargon are used only when they are necessary for accuracy.

Structured logically

Ideas and processes in scientific articles are expressed in a logical order.

The texts are divided into sections with clear headings. A scientific research publication normally
follows an IMRaD structure (Introduction, Methods,. Results and Discussion).

Accurate
Scientific papers reports accurate facts and figures.
It avoids vague and ambiguous language such as about, approximately, almost
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1T Re ana
- Choosing a title can be one of the most challenging aspects of scientific manuscript writing.
- Abstracts of various manuscripts are freely available online, and the readers rely on these o search
raelevant literature.
- A concise and standalone abstract serves as a resume for the manuscript and helps the readers
decide whether it is relevant to their work.
- Abstract should be written according to the journal's guidelines, bul it is preferable to restrict the word
fimit to less than 250 words.
- No reference should be cited in the abstract part of the manuscript.
- The abstract includes:
- Background and aims which should convey the need for the study
- Materials and methods should briefly describe the sellings, design, parameters to be ocbserved
and statistical analysis
- Resulls should be brief with emphasis on significant findings
- Conchlusions should be short and strong.

Componenlts of a scientific Manuscript
A manuscrpt is usually divided into four parts: an introduction. methods, results and discussion, also
referred to as the IMRaD format.

1.  Introduction

- It is the section where the author states the purpose or rationale for carrying oul the research.

- Information about the background of the problem (what is known) and s current siate (what is
unknown) is included in the introduction.

- Authors have to highlight the gaps in the lterature that the study is going to fil and state the
relevance of research question.

- Research hypothesis and study outcomes (primary and secondary) are integral parts of ntroduction.
This creates a strong background on which the aims and objectives of the study are builill.

- Important statements need 1o be backed by pertinent references. but too many references should be
avaoided as they dilute the novelty of the study.

- There are no maximum word limits for introduction, but it is preferable to restrict it to <10%—15% of
1otal word count of the paper.
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- Results confirm or reject the hypothesis which was built initially during planning of the study, but they
do not prove anything.

- It is better to write the result section after figures and tables are constructed and including them In the
outline.

- The observations should be presented in the order listed in the meaethods, preferably from genaral to
specific.

- All the findings whether significant or not should be stated without bias or interpretation.

- The results determine whether the original research guestion has been answered and it forrms the
base for direction for future studsies.

4. Discussion

- In this section, the resulls are discussed but not repeated or summarized.

- One should begin with a summary of the main findings or by answering the research gquestion in the
first paragraph itself,

- This is followed by a literary comparison with other studies and implications in clinical practice or
research.

- When companng with other studies, the most recent articltes from the highest impact journals must be
selected.

- In case of contrasting resulls, scientific and clinical explanation mus!t be provided if possible with a
valid reference.

- The strengths and limitations of the study should be acknowledged, and means for improvement
should be suggested along with future direction for such studies.

- The discussion section should end after appropriately mentioning the conclusions in brief.

- Conclusion part should conlain the key message that has been discussed In the manuscrptl. It should
be brief, succinct and should not mantion anything which has not been discussed earlier in the text.
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Scientific Paper Reading and Evaluation

Purpose of reading/reviewing a scientific paper

- For general background: Overview, history, controversies, synitheses

- To find descriptive statistics: rends, rates, or risk distributions

- To find evidence of associations, risk factors, or causes

- Jo find avidence of effectiveness (diagnostic, thaerapy, program evaluation, effects of policy)
- To find other articles, bibliographic information

The purpose should guide how the article is 1o be read

General background Abstract; Introduction, discussson
Data Tables and possibly, results
Evidence Abstract (superficial) or whole article (careful, critical evaluation)
Methodology Methods. results and discussion
| Bibliographic information Discussion, References
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- Did the authors state the objectives of the study precisely and |

clearly?
- Did the authors state specific hypotheses?
Methods Situdy design - Arse the study design and methods defined?
Selaection of Are the size and key charactenstics of the sample descrnbed?
participants Is the sampling method appropriate?

How representative was the sampie?

Was bias introduced in the determinaton of study groups?

Measurements -  Were the measurements accurate, valid?

- Was the intervention well described and applied appropriately,
equitably and effectively?

- Waere imponant confounders measured?

- Waere the participants suitable for informing research?

Analysis -  Was confounding adjusted for?
- What did statistical tests indicate?
- Do the selected statistical testis appear appropriate?
Results Results - Did the authors describe the characteristics of their subjects and

compare the comparson groups?

-  Were the associations or findings biologically — not just statistically
significant?

- Did the results address the objectives or hypotheses?

Discussion Discussion -  Context: How do these findings fit into what is known?

-  Limitations: Are the authors appropriately thoughtful in descnbing
fimitation?

- Do the authors' conclusions and imphcations follow from the
findings?

Key considerations 1o be made:

- Strengths and imitations of the paper should be provided with specific examplea.
- The critique should be justified by giving rationale and possible suggestions_

- Obhjectivity s must in critiquing a scientific paper.
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nce of citation and referencing
i Provides credit and attnbution:
- Data cilations provide scholarly credil and normative and legal attribution to all contributors of the
data.
- By citing the work of a particular scholar, the author acknowiedges and respecls the inteliectual
property rights of that researcher.

il. Assures legilimacy of data

- When any products are cited in the article, It helps to ensure whether data have been taken from the
legitimate sources and are valid.

- Refarencing is a way to provide evidence to suppost the assertions and claims provided in the
scientific article.

- Referencing provides the reader with an indication of the quality and authornity of the malterial that has
been cited.

i, Avoids plagiarism

- Piagiarison occurs when one author deliberately uses another's work without permission, credit. or
acknowledgementl

- Citation and referencing is the best ways to credit the work of others and avoid the charges of
plagiansm.

iv. Ensures scientific rigor

- Refaerencing ensures the extent to which the author(s) have been thaorocugh and careful in thair
scientific work.

- Extensive referencing is a halimark of a widely read and well-informed scientific paper.

- The arguments backed up by well referenced scientific papers adds more credibility and scientific
rigor to the author's work

v. Easy retrieval of relevant articies
- Appropriate referencing of cited articles allows the reader to refer back to any extermal sclentific
papears that the author{s) have stated or discussed in their articie.
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original source. copied text
Substantial Copying This can include research materials, “Substantial™ can be defined as both
procasses, tables, or equipment gquantitly and qguality of what was

copied. If the research work captures
the essence of another's work, it
should be cited.

Paraphrasing Reproducing someone Paraphrasing is only acceptable if the
else’s ideas while not copying word for | source is properiy referenced without
word, without permission and | changing the meaning Intended by

acknowiedgment of the original scurce the source.

Text-recyciing Reproducing portions of an author's
own work in a paper, and resubmitting it
for publication as an aentirely new paper,

Ways to Avoid Plagiarism

i Paraphrasing

- This paraphrase is a patchwork composed of pieces in the original author's language and pieces in
the author's words, all rearranged into a new pattern, bul with none of the borrowed places in
quotatton marks.

- While paraphrasing. the verbatim should not be copiad for more than two words in a row from the text
being referred.

- I more than two words are used together, then the researcher will have 1o use quotation marks.

iil. Citing
- Citing is one of the effective ways to avoid plagiarismm. Citing the works that one is borrowing ideas
from for a paper is critical.
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- Reusing ane’s own work from previous papers into new one can lead to self-plagiarism.
- Therefore, if one needs o use the points or ideas from previous paper to build on an another paper,
helshe must cite themseives just as citing the work of others.

vi. Referencing

- One of the most important ways to avoid plagiarism is including a refaerence page or page of works
cited at the end of the research paper.

- This page must meet the appropriate document formatting guidelines (Vancouver, Harvard, APA,
etc.).

- This inforrmation is very specific and includes the author{s), date of publication,. title. and source.

Anti-plagiarism strategies for research paper

1. Awareness strategies

- Understanding why researchers plagiarize and addressing the causes through proper awarenaess is
the best way 1o avoid plagiarism now as well in the future.

- Many pilagiansms may occur simply because the researchers, especially young learmers (students)
do not know what plagiarism actually is.

- While some may think that copying from others is merely an acceptable practice of recycling, some
others may lake the thrill of rule breaking.

- Therefore making researchers (students) aware of plagiarnsm and sensitizing the about the criticality
of plagiarnsm could be tremendously useful.

i Discussing the benefits of citing sources

- Many students perceive that whenever they cite a source, they are weakening their writing.

- Research guldes and faculties may help students undersiand thal citing a sowrce, whether
paraphrased or quoted will reveal that they have synthesized the findings into their own argument.

- Discussing the benefils of appropriale quoting and citations might create their interests in maintaining
a respect for intellectual property and proper attribution of ideas and words.
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number of papers written on them, could be helpful.

- The students may be provided with list of specific topic and asked to choose among them. These
topics could be changed from term to term.

- Providing unique topics or rarely researched topics, there are poor chances for students 1o plagianze.

ill. Requiring process steps for the paper

- A research guide may setl a series of due dates throughout the term for the various steps of the
research paper process: lopic or probem, research maternal, oulline, research draft, final annotated
bibliography, final drafl, etc.

- The rough draft provides a quick glance on whether whole seclons are appearing without citations
and if the work is original. At the drafll stage, the supervisor has the opportunity to educate the
researcher further and discuss how proper citation works.

iv. Making requireaments for annotated bibliography

- Asking to prepare an annolated bibliography can create tensions for researchers who have copied a
paper for someone else.

- Annotation should include a brief summary of the source, where it was located, and an evaluation
aboul the usefulness of the source (why it was a credible source for the paper?).

- Because many papers do not include annolated bibliographies. the researchers are bound 1o work on
their original papers.

v. Making requirements for up to date references
- If the university/ institute makes requiremeant for lates! literatures (e.g. less than 10 years old), this will
automatically eliminate thousands of online papers for inclusion.

3. Strategies for detection of plagiansm
- Detecting plagiarism can provide a courtroom proof of plagiansm. Finding clues can help profitably
while discussing with the researcher.
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Software that detects plagiarism may also used if the plagiarism s suspected to be critical.
A number of commercial softwares are available for plagiarism detection such as Turnitin, Plagiarism
finder, plagium. dupli checker. iThenticate, etc.

Types and Styles of referencing

APA

APA style is an author-date citation style. It was developed mainly for use in psychology. but has also
been adopted by other disciplines.

There are two major components to the APA author-date style

- In-text author-date cilation at the appropriate place within the text of the document

- Delailed referaence list at the end of the document

Fundamental guidelines

“

In-text citation

The in-text citation consists of author sumame {(s) foliowed by the year of publication.

For direct quotes, page or paragraph numbers should be included (e.g. Miller, 2008, p.45).

If gquoting or citing a source which has been cited within another document, the original source
should be mentionaed together with the secondary refaerence details (for e.g. Miller, 2008 as cited in
Smith, 2016). Only the secondary source should be included in the reference list.

If the citation is at the end of a sentence, the full stop is placed after the reference.

For citations in bracket with two authors, the'&" symbol can be used (e.g. Miller & Jones, 2010).

Creating list of references

The references should be listed in alphabetical order by author surname/family name according to the
first listed author,

Where there are two arficles with the same authors and date, the references are ordered
alphabetically by articie tlitle and a letter suffix is added to the year of publication (e.g. 2003a,
2003n...)

The names of organization should be provided in full,
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Disadvantages of APA style

When large numbers of articles must be cited al particular points in the text, the long strings of
citations within parentheses may be highly irmitating to readers as a gross interruption of the text.

The rules for sequence of citations, punctuation within citations and alphabetization of reference list
are more compliex than rules for citing by number.

Harvard Style (Parenthetical Referencing)

The Harvard referencing system is a brief citation to 8 source and is given in parentheses within the
text of an article, and full citations collected in alphabetical order under "List of Refarences. ™ heading
at the end.

This style s also known as the "author-date” style.

There are many varieties of Harvard referencing system and the styles used may differ from place to
placea.

Harvard is very sirmular to APAL

Fundamental guidelines and features of Harvard system

In-text citation

The identification of references within the text of the article/ report are identified by "author date”™ style.
The name can be a part of a sentence and the date only given in brackets or sometimes both the
name and date are pul in brackets depending on how the citation is used within the wording of the
paragraph.

Eg. Fischer (201 1) remarks on.....

...... has been remarked on (Fischer 2011)

When the articie is cited in the document for the first ime, the names of all authors are given. Every
time this article is cited after the first referance only the first name of first author is used followed by ‘et
al, e_g. Fischer, et al (2012)

Works published by the same author(s) in the same year are assigned the letters of the alphabet in
ascending order,. E.g. John et al. (20145, 2014b)

Creating list of references
Reference list shouild appear at the end of your article/report with the entries listed aiphabetically by
author's name (in-text citation) regardless of the order that they were given in the text.
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The rules for sequence of cilations. puncluation within citations and alphabetization of reference list
are more complex than rules for citing by number.

Vancouver Style

The Vancouver reference siyle is the one that s commonly used in the medical fieid and when
publishing in medical joumals.
Vancouver is a "numbered” style where number is assigned to each reference as il is used.

Fundamenial guidelines and features of Vancouver system

In-text citation

The dentification of references within the text of the articie are identified by Arabic numerals in
superscrnplt or bracket.

A number is assigned to each reference as il is cited.

A number must be used even if an author was named in the sentence

The onginal number assigned to a reference is re-used every tme the reference is cited in texi,
regardiess of the previous position in text,

When multiple references are cited al a given place in a text, a hyphen is used to join the first and last
numbers that are inclusive, ag. %2

Commas are used 1o separate non-inclusive numbers e.g. <74 579 s abbreviated to =57 %,

Creating list of references

Reference list should appear at the end of your article/report with the entries isted numaerically and in
the same order that they were given in the text.

Book and journal lities are not placed in italics or guotlation marks.

Only first words of the article title and words that nomally begin with a capital lefter are capitalized.
The name of the author should be given with the surname first, followed by the initiai(s). The authors
are listed in the order in which they appear on the title page. Where there are more than six authors,
only the first six shouild be listed, followed by “et al™,
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nNaonoie |5 @ commerTcaal reference managemeni Ssoffware pacsage. used 1O manage osDliograpivwes anga
references when writing scientific papers and articles.

It can eithear be installed in personal computer (Endnote Desktop) or inteamet based (Endnote Web)

varsion can be used.

Endnotle can help construct reference libraries in four different ways

- Filters can be created in electronically linked library to search for references.

- By means of linked files defined in Endnote. searches can be made directly inside the prograrm.

- Any PDF file or a folder containing PDF files can be transferred into a program (import function).
Thus, metladata can be extracted from PDF files, and masthead of the referaence can be read.

- Internetl domain names can be constructed manually

Key features

Ad

Waorks offline

Cite While You Write (CYYW) module in the Endnote program ensures integration between Endnote
and MS Word. This helps to place references according 1o the writing rules of the selected journal
and list of references can be arranged.

It can share data with other reference management software

It can hoid unlimited number of records per library or folder

Endnote uses the tanguage setting from the computer's operating system

vantages

Endnole can auvtomatcally format the citation into any of over 2 000 different styles.

Most bibliographic databases allow users o export references 1o their Endnote libraries. So users do
not have to manually enter the citation information.

It is possible to save a single image, document, excel spreadsheeat or other file type to each reference
in an Endnote library.

Limitations

Commercial software (not free of charge)
A method for exporting citalions varnes from database to database and must be leamed on a8 case-by-
case basis.
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Advantages

- Most bibliographic databases allow users to export references to reference manager. So users do not
have to manually enter the cilation information.

- It is possible to save a single image. document, excel spreadsheet or other file type to each reference
in a raferance manager.

Disadvantages
- No longer available in the market. The producer stopped developing Reference Manager in 2008.
- Uses English language only

Refworks

Refworks Is a wab-based commaercial reference management sofltware.

Refworks Is distributed through Cambricdge Scientific Abstracts and as a result, many of the CSA
databases work seamlessly with the program.

Use of other personal file management programs can use Refworks in conjunction with theaeir software.

Key features

- Format: Web-based application

- Ability to create references manually using a variety of template.

- A master list of authors, keywaords and journals

- A built-in search engine for searching databases like PubMed and online catalogs

- Ability to import from remote databases

- Ability to format in-text citations and references from a manuscript

- A word processor integration utility cafled Write-N-Cite enables users to insert references from their
Refworks accounts into MS Word documeants.

Advantages

- Because It is web-based, users can assess the program remolely from anywhere with an intemet
connection.

- Instaliation of software or upgrade is Not necessary

- It is very easy to learn and teach. The simplicity of the interface makes it an useful program for
students and busy clinicians

- Institutional licenses allow universities to subscribe to Refwaoarks on behalf of all their students, faculty
and staff.
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- Cocﬁpaus;e me VF;u?bbjlie;!.' Gvocv:sgl; écl;ém; andidnzens of other database and library sources
assessable by intemet browser

Advantages

- Free. An open source program

- Fast and easy: ane click saves a citation

- Personal library can be accessed from anywhere via the intemet.

- Works the same for every web page and every database, without requiring jfog-ins
- PDF's, images andfor snapshots of webpages automatically attach to citations.

Disadvantages

- Works only with firefox browser

- Because of the way Zotero gets its data. some data can be ‘glitchy” and my need 1o be corrected
manually.

- Not as robust for data managemen! as other oplions (e.g. no search and replace, no duplicate entry
check)
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