
When planning a literature search strategy, start by reading the protocol (a proposed research 
study) and coming up with questions. Construct a search to answer each one of these questions. 

 Read the protocol and come up with questions: Read through the protocol keeping the
Animal Welfare Act and the 3R’s (reduction, refinement, and replacement) in mind. Think
critically about the model, methods, and procedures outlined in the protocol. Has the PI
designed the study to minimize the number of animals used and to minimize or alleviate the
animals’ pain and stress?

Here is a sample protocol on necrotic enteritis (NE) in broiler chickens. By breaking down the 
protocol into parts, you can come up with questions for your search: 

NOTE: The numbers in parenthetic statements at the end of each section correspond with the list 
of the 3Rs examples directly after the protocol 

A microbiologist with a doctorate in Immunology is the principal investigator (PI) for a 
study on necrotic enteritis in broiler chickens (Gallus gallus domesticus).  Broiler chickens 
are afflicted by necrotic enteritis, a disease of the gut, which is caused by two pathogens, 
Clostridium perfringens and Eimeria maxima. Agricultural regulations restrict antibiotic 
use in broiler chickens. The PI is investigating alternative ways of preventing and 
mitigating the disease by studying the birds’ mucosal immune response in the gut. (Possible 
alternative treatments to antibiotics for NE include recombinant vaccines, phytochemicals, 
and nutrients added to the birds’ diets to increase their immune response). (1) 

The in vivo chicken model is required for this study because there is no in vitro model to 
study mucosal host immune responses to poultry pathogens. Birds will be housed in Starter 
and Finisher unit cages inside a barn. The size of the cages and number of birds housed in 
each cage will vary according to the ages/size of the birds. (For example, birds that are 3-5 
weeks old will live in Finisher Unit cages of 24 x 24 inches with a maximum of five birds 
per cage). (2)(3) 

The study design requires two thousand birds over eight trials during a three-year period 
(4). Under the protocol, birds will be challenged (infected) by oral gavage with the 
pathogens (Eimeria maxima and Clostridium perfringens) at two weeks of age. (5) For each 
trial, groups of 40 birds will receive one of eighteen nutrients or medications in their food. 
Although infected birds will not receive any analgesics (6), the attending veterinarian and 
animal care staff will monitor the health of the birds for signs of pain and illness. Any bird 
that shows signs of lethargy and not moving will be euthanized (7). A few birds in each 
group during each trial will be sacrificed at different time points and their intestinal tissue 
and blood collected for examination (8). All birds in each group will be euthanized by 
cervical dislocation at 5 weeks of age and blood collected via cardiac puncture (9). 

(1) Reduction—Does this protocol duplicate existing research? You should always search
the literature to see what other studies have been published on the topic. The Animal
Welfare Act specifies that proposed studies should not “unnecessarily duplicate previous
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experiments” ((Sect. 2.31 (d) (1)). Use terms from the protocol to search for similar 
studies. 

(2) Refinement—Housing: Are the cages and stocking density of the birds appropriate for
the species and age of the birds? What refinements can be made to the cages (i.e.
bedding, size, temperature, etc.) to reduce animal stress?

(3) Refinement—Enrichment: The protocol makes no mention of any enrichments that
allow animals to express natural behavior. What environmental enrichments could be
added to the housing?

(4) Reduction—Sample Size/Study Design: Can the study design be modified to utilize
fewer animals? What statistical methods or programs could be used to reduce the number
of animals? Consider consulting a statistician for this question.

(5) Refinement—Challenge Method: Chickens are challenged with the pathogen using oral
gavage, an invasive and potentially painful procedure. Are there any less-invasive
methods of challenging the birds that would cause less distress?

(6) Refinement—Analgesia: Some scientists are reluctant to use analgesics (pain relievers)
in their animals due to the concern that they could skew the results. Is this concern
justified, or are there other similar studies that have used analgesics without
compromising the results?

(7) Refinement—Monitoring of Animal Well-Being: Are the scientists using a species-
appropriate and proven method of monitoring animals for signs of pain and distress?

(8) Reduction/Refinement—Imaging and Telemetry: Can non-lethal methods and
technologies be used (such as telemetry, imaging technology i.e. PET scan, MRI, etc. or
blood sampling) to study the disease progression in the birds (versus euthanizing birds at
various stages of the disease? This could result in the reduction of animals being
sacrificed).

(9) Refinement—Euthanasia: Is cervical dislocation an acceptable method of euthanasia
for this animal species? [Check literature and American Veterinary Medical Association
AVMA guidelines].

 Choosing your databases: Now that you have come up with a list of questions for your
searches, choose databases for your search.

a. The protocol identifies the PI is a microbiologist with a doctorate in Immunology, and
the study investigates the immune response of the mucosal membranes of broiler
chickens. Therefore, you should choose databases that cover the literature of related
disciplines, such as Biology, Biomedicine, Microbiology, Immunology, Veterinary
Medicine, and Animal Science.

b. EBSCO is a major bibliographic database platform to which many research and
university libraries subscribe. You can search multiple databases at once using the
EBSCO interface.

c. A library tailors its EBSCO subscription to include the databases that their patrons
need in order to do their work or research.

d. For this sample search, we are going to choose the following databases from the
EBSCO platform:

i. Agricola: The NAL’s catalog and database of agricultural research.
ii. Biological Abstracts: Presents research in the life sciences and relevant cross

disciplines.

https://www.avma.org/resources-tools/avma-policies/avma-guidelines-euthanasia-animals


iii. CAB Abstracts: Covers the significant research and development literature in
the applied life sciences, including agriculture, forestry, human nutrition,
veterinary medicine and the environment.

iv. EBSCO eBook Collection: eBooks and textbooks in multiple subjects
v. MEDLINE: Created and maintained by the National Library of Medicine.

Provides authoritative medical information on medicine, nursing, dentistry,
veterinary medicine, the health care system, pre-clinical sciences, and much
more. A free version of Medline can be accessed via PubMed.

vi. Zoological Record: Covers every aspect of zoology, from biodiversity and
the environment to taxonomy and veterinary sciences.

 Use your question to come up with search terms: Next, we’ll come up with some search
terms and keywords for Question #3: 

Refinement—Enrichment: The protocol makes no mention of any enrichments 
that allow animals to express natural behavior. What environmental 
enrichments could be added to the housing? 

Here are some keywords we could use for this search. Think also of synonyms/equivalent 
words for your keywords.  

• Broiler chicken OR broilers OR chicken OR Gallus gallus domesticus
• environmental enrichment OR enrichment OR natural behavior or toy

(Note: The EBSCO platform will auto-suggest equivalent subject terms. Just enter a term in the 
dialog box and select “Subject” from the drop-down menu and equivalent terms will appear in 
the box). 

 Constructing the search string in EBSCO:
a. Go to the main page for EBSCO (the link varies according to your library).
b. Below the search bar, click on “Advanced Search”.
c. In the Advanced Search screen, next to the word “Searching,” click on “Choose

Databases” to open a dialog box.
d. The box will show all the databases that you may access via your library’s EBSCO

subscription.
e. For our search, we will check the boxes next to Agricola, CAB Abstracts, eBook

Collection, Zoological Record, Biological Abstracts, and MEDLINE. Click “OK” to
close the dialog box.

f. In the first search box in the field, type the following search string:
chicken* OR broilers OR "broiler chicken*" OR " Gallus gallus domesticus "
Then select “ABSTRACT” from the drop-down menu to the right of the search box

• OR is a Boolean operator. It will return results if any of these three terms are
found within the abstract of the citation.

https://pubmed.ncbi.nlm.nih.gov/


• The asterisk (*) is a truncation symbol standing for zero or more letters or
characters. By adding the asterisk, the search will return not only “chicken”
but variations like “chickens.” (Beware of unintended results such as
“chickenpox.”)

• Quotation marks (“”) are used to indicate that you are searching for an exact
phrase. If you did not enclose “broiler chicken” in quotation marks, EBSCO
would search for each word as a separate entity.

g. In the second search box, enter the following search string:

“environmental enrichment” OR enrichment OR “natural behavio*r*” or “toy*”

(Note the extra asterisk before the “r” in behavior. This extra truncation symbol is used 
here so that the search will return instances where the word is spelled “natural 
behaviour”—a British spelling). 

h. Select “AND” from the dropdown menu to the left of the second search box. This
will make EBSCO return any results that contain at least one of the search terms in
the first box and at least one of the terms in the second box in the abstract.

i. Click on “SEARCH”. The search results will appear below the search boxes. For this
search, there are 2,699 results.

j. If you need additional help on using the search platform, EBSCO has a whole library
of online tutorials.

 Narrowing the Search: 2,700 results take a long time to review. Therefore, we are going to
figure out how to narrow our search to produce fewer results.

a. First, browse through the first 10-20 results in the list, looking at the abstracts and the
subjects (keywords). EBSCO will highlight search terms in bold in the results. Are
there any particular terms that appear in multiple citations?

b. Some of the “enrichment” words that appear in abstracts and subjects/keywords
include words for enrichment objects (platform, bales, perches, straw, wood
shavings, roughage, elevated panels, ramps, maize, oat hulls) and words for actions
or behaviors (exploration, activity, pecking, dustbathing)

c. Make note of any of your search terms that are returning irrelevant results. For
instance, some citations contain “enrichment” in the abstract, but it is not
environmental enrichment (i.e. “omega-3 tissue enrichment”). Therefore, we should
remove enrichment from the next search string.

d. We will create a new string to see if this will narrow down the results. We’ll search
for the “chicken” words in the title search box, and put the action/behavior words (i.e.
natural behavior or dustbathing) and the enrichment terms (i.e. perch) in separate
abstract search boxes:

http://support.ebsco.com/help/?int=ehost&lang=en&feature_id=&TOC_ID=Always&SI=0&BU=0&GU=1&PS=0&ver=&dbs=cmedm


chicken* OR broilers OR "broiler chicken*" OR " Gallus gallus domesticus " (Title) 

AND 

“environmental enrichment” OR “natural behavio*r*” OR explor* OR activit* OR peck* 
OR “dust*bath*” (Abstract) 

AND 

“toy*” OR platform* OR bale* OR perch* OR straw OR “wood shavings” OR roughage 
OR “elevated panels” OR ramps OR maize OR “oat hulls” (Abstract) 

e. This search yielded 664 results. These are still too many to review. By applying some
parameters, called “limits” (or “filters”), we can narrow the results.

f. Click on “View Results” to view list of citations. On the left hand side, you’ll see a
series of tool bars where you can set limits:

i. By Publication Date, change the date range to 2010 to 2020. (Literature that
has been published in the past ten years are more likely to reflect current and
best practices.)

ii. Select “English” under Languages
iii. EBSCO will automatically update the results. The filters have narrowed down

the number of results to 295.
g. At the top of the search results, there is a drop-down menu where you can sort the

results. The default setting is “Relevance.” In this search, the first 20 results seem to
be most relevant. You can also sort by “Date Newest” or “Date Oldest.”

h. We could narrow the search even further. Here is another search string:

chicken* OR broilers OR "broiler chicken*" OR " Gallus gallus domesticus " (Title) 

AND 

“environmental enrichment” OR “natural behavio*r*” OR explor* OR activit* OR peck* 
OR “dust*bath*” (Title) 

AND 

“toy*” OR platform* OR bale* OR perch* OR straw OR “wood shavings” OR roughage 
OR “elevated panels” OR ramps OR maize OR “oat hulls” (Abstract) 

i. This search yields 36 results. Some citations are irrelevant, but most of the top 20
results (by relevance) are within scope.

 Documenting your searches: It is always a good idea to save your search strings so that you
can recreate the search later.  Under “Search History/Alerts” at the bottom of the search
results, you will see the search string of your most recent search:

TI ( chicken* OR broilers OR "broiler chicken*" OR " Gallus gallus domesticus " ) AND 
TI ( “environmental enrichment” OR “natural behavio*r*” OR explor* OR activit* OR 
peck* OR “dust*bath*” ) AND AB ( “toy*” OR platform* OR bale* OR perch* OR straw 



OR “wood shavings” OR roughage OR “elevated panels” OR ramps OR maize OR “oat 
hulls” ) 

Under “Search Options” you will see the limiters applied to the search: 

Limiters - Date Published: 20100101-20201231 

Expanders - Apply equivalent subjects 

Search modes - Terms searched with AND 

Copy and paste this into a blank word processing file and save it to your computer. Be sure to 
note which databases you have searched. 

 Create a personal account for the database: EBSCO, and most database platforms, allow
the user to create a personal account linked to an email address. Once you create an account,
you can:

a. Save searches
b. Create folders to store citations
c. Set up search alerts. When you set up a search alert, the database will send you email

notifications anytime a new article is published that meets your search criteria.
 Exporting citations to a citation manager: EBSCO and other databases also allow you to

export citations to a citation management software program such as Zotero, RefWorks,
EndNote, or to file formats such as csv files (comma-separated values) which can be opened
by spreadsheet software.

http://support.ebsco.com/help/index.php?help_id=17
http://support.ebsco.com/help/index.php?help_id=23
http://support.ebsco.com/help/index.php?help_id=1334
http://support.ebsco.com/help/index.php?help_id=1164
http://support.ebsco.com/help/index.php?help_id=1325



