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Assessment of paper interstate certificates
of veterinary inspection used to support
disease tracing in cattle

Katie Portacci, pvMm, MPH, DACVPM; Ryan S. Miller, ms; Philip D. Riggs, php;
Michael G. Buhnerkempe, php; Lauren M. Abrahamsen, MEng, DvM

Objective—To evaluate the differences among each state’s Interstate Certificate of Veteri-
nary Inspection (ICVI) form and the legibility of data on paper ICVIs used to support disease
tracing in cattle.

Design—Descriptive retrospective cross-sectional study.

Sample—Examples of ICVIs from 50 states and 7630 randomly sampled completed paper
ICVIs for cattle from 48 states.

Procedures—Differences among paper ICVI forms from all 50 states were determined.
Sixteen data elements were selected for further evaluation of their value in tracing cattle.
Completed paper ICVIs for interstate cattle exports in 2009 were collected from 48 states.
Each of the 16 data elements was recorded as legible, absent, or illegible on forms com-
pleted by accredited veterinarians, and results were summarized by state. Mean values
for legibility at the state level were used to estimate legibility of data at the national level.

Results—ICVIs were inconsistent among states in regard to data elements requested and
availability of legible records. A mean = SD of 70.0 £ 22.1% of ICVIs in each state had legible
origin address information. Legible destination address information was less common, with
55.0 + 21.4% of records complete. Incomplete address information was most often a result
of the field having been left blank. Official animal identification was present on 33.1% of ICVIs.

Conclusions and Clinical Relevance—The inconsistency among state ICVI forms and
quality of information provided on paper ICVIs could lead to delays and the need for ad-
ditional resources to trace cattle, which could result in continued spread of disease. Stan-
dardized ICVIs among states and more thorough recording of information by accredited
veterinarians or expanded usage of electronic ICVIs could enhance traceability of cattle
during an outbreak. (J Am Vet Med Assoc 2013;243:555-560)
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he occurrence of an animal disease listed by the World

Organisation for Animal Health could have severe
consequences for exports of cattle and beef products as ~ |CVI
well as domestic production. The cattle industry in the
United States comprises approximately 93 million cattle,
with an estimated 22 million moving among states annu-
ally! In 2010, the value of US beef export products was es-
timated at $3.8 billion and live cattle exports were valued
at $132 million. The identification of bovine spongiform

ABBREVIATION
Interstate Certificate of Veterinary Inspection

The ability to trace animals is a critical component
in livestock disease control and eradication efforts. The
availability of records documenting individual animals
as they move through the system can help identify the
source of infection. Rapidly tracing the source herd and

encephalopathy in the United States in 2003 highlighted
the need for a comprehensive traceability system.” A pe-
riod > 50 months was required for the United States to re-
gain its export market.> The movement of cattle through-
out the United States is driven by cost, availability of feed,
and industry infrastructure.! The present infrastructure is
not designed to trace individual animals throughout the
course of their life, and trace investigation periods for en-
demic diseases can exceed 150 days.*
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exposed animals during an outbreak situation maxi-
mizes the effectiveness of emergency response actions
and minimizes the social, economic, and environmen-
tal costs.>” Animal health authorities in the United
States have proposed new animal disease traceability
program requirements for the interstate movement of
farm-raised livestock and poultry to ensure infected
and exposed animals can be quickly traced during an
outbreak. According to the current traceability plan,
cattle are a priority in this effort because of the gaps in
individual animal identification and movement docu-
mentation, compared with other livestock industries.*
Tracing animal movements begins with the detec-
tion of an infected animal or herd and has the goal of
identifying all animals that may have been exposed
prior to (trace-in) and after (trace-out) the infected
animal enters a herd. The ability to trace individual
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animals relies on individual identification, the ability
to track movements, proper identification of premis-
es, and recording of this information.® The ICVI is an
important tool to assist with tracing the movement of
animals among states. An ICVI is an official document
that may be signed by an accredited veterinarian or an
official state or federal veterinarian. The ICVIs are often
referred to as health certificates; however, this is mis-
leading because an ICVI only requires a veterinarian to
certify that an animal or group of animals is apparently
healthy with no visible signs of communicable diseases
at the time of inspection. It does not certify that the
animal is free of all infectious diseases. In general, IC-
VIs are required for interstate cattle movement with the
exception of animals going directly to slaughter. The
ICVIs are also used for intrastate movement when re-
quired for exhibition or other purposes. Although IC-
VIs do not confirm that interstate movements of live-
stock occurred (ie, an ICVI can be issued but the ship-
ment may not occur), in many instances, it provides
the only source of information to help establish where
animals moved to and from across state lines. If the pre-
vious location of an infected animal is identified, other
exposed animals at the same location could be tested.

The present traceability system relies on accred-
ited veterinarians to provide accurate information on
an ICVI to trace animal movement and identify ex-
posed animals. The process for use of ICVIs requires
the accredited veterinarian to inspect the animals being
shipped, fill out the ICVI required by the state of ori-
gin, and provide a copy to the originating state, destina-
tion state, and owner. With the exception of exhibition
animals in some states, cattle must be moved within
30 days after certification, after which time the ICVI
expires (60 days in 1 state). Accredited veterinarians
have 2 options when filling out an ICVI: use of paper or
electronic forms. Multiple electronic repositories exist
for submitting ICVIs, but for cattle shipments, these are
used by only a small percentage of accredited veterinar-
ians. Most accredited veterinarians use paper ICVIs for
cattle that are shipped across state lines.

The objective of the study reported here was to
evaluate differences in data elements requested on pa-
per ICVI forms by state and the legibility of the data
provided by accredited veterinarians to support ani-
mal disease tracing in cattle. This assessment was in-
tended to provide an understanding of the data pres-
ently available and the value of paper ICVIs for tracing
cattle movements. A more thorough understanding of
the available data will provide a foundation for further
enhancement of the use of paper ICVIs in existing ani-
mal tracing systems or promote expanded usage of elec-
tronic systems.

Materials and Methods

ICVI form review—To describe the differences in
paper ICVIs among the 50 states, each state provided an
example of their paper ICVI form. Data elements listed on
each state’s ICVI were recorded in an electronic database
for comparison of the similarities and differences. This
initial comparison identified 16 data elements that were
similar among states and have the potential to contrib-

ute to efficient individual animal tracing. These data
elements included 4 elements of the origin (premises
identification, address, city, and state), 4 elements of
the destination (premises identification, address, city,
and state), 3 elements of the date (dates of issue, ship-
ment, and examination), and 5 elements of individual
animal identification (primary and secondary identifi-
cation, breed, age, and sex). The primary and second-
ary identification fields were recorded as either official
animal identification or unofficial animal identification,
depending on the information contained in the field.
Official animal identification was defined as official
brucellosis vaccination ear tags, National Uniform Eart-
agging System (so-called silver or Brite tags), or animal
identification numbers (also called 840 tags).® Unoffi-
cial identification included any alternate identification
such as an animal name or management tags. Of these
16 elements, 3 (origin address, destination address, and
official identification) were considered the most effec-
tive for tracing an individual animal during an outbreak
investigation. The remaining 13 elements were consid-
ered useful in the absence of the 3 elements.

Legibility—To assess the availability of legible data
in the 16 data elements, when filled out by accredited
veterinarians, states were asked to provide at minimum
a 10% systematic sample (ie, every tenth cattle ICVI)
of completed ICVIs for cattle leaving the state in 2009,
although some states did provide all of their 2009 ex-
port ICVIs. A systematic sample of every tenth cattle
ICVI was used because of a lack of information on the
total number of cattle export ICVIs for each state in
2009, which has since been estimated to be approxi-
mately 200,000 ICVIs. Because of the large number of
ICVIs received, state-stratified subsamples were neces-
sary to estimate the variability in the legibility of data on
ICVIs from each state. The subsample size needed from
each state was calculated by means of a power analy-
sis based on estimates of the percentage of ICVIs that
contained a proxy for individual animal identification
information (ie, if the ICVI listed age, breed, and sex of
the animals) obtained from a separate ongoing study of
the shipment characteristics of ICVIs. Specifically, the
state subsample was the lesser of either 5% of a state’s
ICVIs as determined from the sample provided or the
sample size needed to achieve a high power (ie, 0.9)
for a Fisher exact test measuring the difference between
the percentage of ICVIs from the state that contained
the proxy for individual animal identification and the
nationwide percentage of ICVIs containing the same
information.

Data analysis—The 16 data elements important for
accurate tracing of individual animals were classified as
legible, illegible, or blank (no data) by examination of
the information provided by the accredited veterinarian
who filled out the form. Each of the 16 data elements
was summarized by the percentage of forms with leg-
ible data, by state. Data elements that were blank or
illegible were deemed unusable for tracing. This state-
level information was used to summarize the availabil-
ity of legible data at the national level. States that did
not request a particular data element were excluded
from the national estimates for that element. Mean =+
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SD values determined across states were used to esti-
mate legibility at the national level.

Results

Comparison of state ICVIs—The data elements
requested on a paper ICVI varied among the states.* No
definitions were provided for any of the terms on any
of the ICVIs. The origin and destination information
requested was not standardized. Some states requested
the physical address of the animals, some requested the
mailing address of the owner or consignor, and some
did not differentiate among the types of addresses. For-
ty-eight (96%) states had a specific location on the ICVI
for the consigner or owner address, and 46 (92%) had
a location on the ICVI for the consignee or receiver ad-
dress. Eighteen (36%) states also specifically requested
the physical address from which the animals originated.

All states requested at least 1 date on the ICVI,
although it was sometimes unclear exactly what that
date referred to. Fourteen (28%) states had a space for
a shipping date, 30 (60%) had a place for an issue date,
and 40 (80%) either requested an examination date or
only had a date line next to the accredited veterinarian’s
signature line. Many states requested some combina-
tion of the 3 dates.

Forty-nine (98%) states requested the species of ani-
mal to be identified. All 50 states requested the age, sex, and
breed of the animal. Thirty-three states requested purpose
of shipment, and in total, 23 choices for those purposes
were listed among the 33 states.” Forty-three (86%) states
had a space for brucellosis vaccine tattoo, and 49 (98%) had
a space on the form for a primary identification.

The accredited veterinarian’s signature was request-
ed by 49 (98%) states; however, only 37 (74%) states re-
quested that veterinarians also print their name. States
requested a variety of disease-related information, with
results of testing for the causative organisms of bovine
tuberculosis (47 states) and brucellosis (46 states) most
commonly requested.

Presence of legible ICVI data—All 50 states were also
asked to provide a random sample of their completed in-
terstate export records for cattle in 2009. Forty-nine of 50
(98%) states agreed to participate in this part of the study. Of
the participating states, Alaska did not have any interstate
export records that met the study criteria, resulting in 7,630
ICVIs available for evaluation from 48 states. Each state was
ranked according to the proportion of ICVIs with legible
data present in each of 3 elements considered key for trac-
ing purposes: origin address, destination address, and offi-
cial animal identification. The states that performed the best
for origin address were Maine, Connecticut, and Delaware
(100%); the state that performed the best for destination
address was Idaho (91.7%), and the state that performed
the best for official identification was New York (84.9%).

Location information (origin and destination) was
frequently recorded on ICVIs. A mean =+ SD of 70.0 + 22.1
ICVIs in each state had legible origin address (street level)
information. The percentage of forms with legible origin
address information was variable, ranging from 21.1% to
100.0% across the 48 states that requested it (Table 1).
Of the records with unusable origin address information,
65% were left blank, 2% were illegible, and 33% used a
post office box address rather than a street address. Leg-
ible destination address information was less common,
with a mean + SD of 55.0 + 21.4% of ICVIs with legible re-
cords (range, 10.0% to 91.7%). The most common finding
for unusable destination address information was a blank
field (85.6% of unusable records). City information was
commonly recorded for origin (99.1 + 2.0%) and destina-
tion (97.3 + 9.3%) of the shipment.

Information related to dates on an ICVI (issue,
shipment, and examination) was highly variable. When
specifically requested, issue date and shipping date
were the most commonly recorded dates (98.0 + 7.1%
and 91.2 + 17.8% of ICVIs, respectively). Examination
date was the least commonly recorded date (39.9 +
25.9% of ICVIs).

The most frequently recorded information was re-
lated to sex (97.4 + 4.4% of ICVIs), cattle breed (86.5

Table 1—Percentages of ICVI forms in each state for which information recorded for 16 data elements

was legible.
Data element No. of states* Mean = SD (%) Median (range [%])
Origin
Premises identification No. 18 8.0+14.2 2.0(0.0-60.8)
Address 48 70.0 £ 22.1 71.4(21.2-100.0)
City 48 99.1+20 100.0 (90.0-100.0)
State 48 99.0 £ 2.1 100.0 (90.0-100.0)
Destination
Premises identification No. 16 0.2+04 0.0(0.0-1.3)
Address 43 55.0+21.4 53.2(10.0-91.7)
City 48 97.3+9.3 100.0 (40.0-100.0)
State 48 98.8 +4.0 100.0 (100.0-100.0)
Date
Issue 30 98.0 +7.1 100.0 (60.8-100.0)
Shipping 15 91.2+178 99.1(37.5-100.0)
Examination 40 39.9+£259 33.0(5.1-100.0)
Animal information
Official identification No. 48 33.1+£25.1 25.4 (0.0-84.9)
Unofficial identification No. 48 54.0 +23.1 54.1 (7.4-100.0)
Breed 48 86.5 +18.7 94.7 (33.3-100.0)
Age 48 82.8 +16.3 89.2 (46.6-100.0)
Sex 43 974 +44 99.3(82.7-100.0)
*The number of states that requested each data element.
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+ 18.7%), and age (82.8 + 16.3%). The most frequent
reason for unusable data related to sex, cattle breed,
and age was leaving the field blank (97.2%, 96.9%, and
77.5%, respectively, of the unusable records). Official
animal identification was present on only 33.1 + 25.1%
of ICVIs and ranged from 0.0% to 84.9% in the 48
states that requested identification on an ICVI. When
official animal identification information was unus-
able, the space provided was left blank (99.5%). Unof-
ficial animal identification was more common, with a
mean of 54.0 + 23.1% of ICVIs in each state recording
some form of unofficial individual animal identification
(range, 7.4% to 100.0%).

Discussion

Incursion of a contagious or World Organisation
for Animal Health-listed disease can be costly to live-
stock industries because of the loss of animals, trade
restrictions, and loss of consumer confidence.!%!?
Outbreaks of highly infectious diseases have resulted
in large-scale social and economic devastation.*'* The
United States has been successful in avoiding large-
scale outbreaks of highly infectious diseases in cattle
but continues to manage sporadic occurrences of bo-
vine brucellosis, tuberculosis, and other endemic dis-
eases. Presently, the period required for completion of
trace investigations for bovine tuberculosis may ex-
ceed 150 days, with additional time spent testing un-
exposed cattle because of lack of available individual
animal identification.* The 2003 bovine spongiform
encephalopathy case exemplified the importance of
tracing an individual animal throughout its life to US
livestock markets.? Rapidly detecting and tracing in-
fected animals in a highly infectious disease outbreak
are critical to minimizing the impact of the outbreak
by reducing the number of animals euthanized and
other costs.””'® By enhancing the ability to trace indi-
vidual animals, the cost of managing diseases endemic
to the United States could also be reduced and im-
prove the marketability of US products in countries
where traceability yields a price premium.®

An effective animal traceability system requires
common standards for collecting information, pres-
ence of legible information, and the ability to rapidly
recall this information when necessary.'” Efforts have
been underway in the United States to develop a trace-
ability system that is cost-effective for producers yet
provides animal health officials the information nec-
essary to respond to disease situations. Concerns over
confidentiality, liability, and cost create challenges for
implementing mandatory animal identification and
the use of electronic systems. The USDAs new trace-
ability program encourages the use of low-cost tech-
nology and allows states the opportunity to develop a
system that works for them.* With the limited use of
electronic systems for cattle, the paper ICVI remains
an important component of a state’s traceability pro-
gram and provides information that all states have ac-
cess to for tracing animals during an outbreak.

Limitations of the usefulness of paper ICVIs as they
presently exist must be understood as states continue
developing their own traceability systems. Each state

has its own unique ICVI (or multiple ICVIs, in some
states) designed to satisfy state and federal require-
ments. Because each state’s form contains different in-
formation in different locations, tracing shipments of
animals that entered a state or verifying that all import
requirements have been met may take additional time
for importing states. Accredited veterinarians certify a
single shipment through an ICVI, but that record could
have far-reaching implications in the event of an out-
break. The incompleteness of information often provid-
ed by accredited veterinarians creates an added barrier
to the effective use of paper ICVIs to trace cattle.
Although all 50 states request certain elements on
an ICVI, results of this study indicated that many ele-
ments do not have definitions or are missing useable
information when completed by accredited veterinar-
ians. Because the critical elements are not always com-
plete and legible, all of the elements indicated (Table
1) should be included on a uniform ICVI, with the
exception of a standardized date field. Although ad-
dress information is requested by all 50 states, failure
to differentiate between physical locations of the owner
or animal, mailing addresses, and markets will delay
completion and affect the accuracy of animal tracing.
The address of the owner may be helpful, but it does
not identify the location of the animals, which is neces-
sary to help identify exposed animals. Seventy percent
of origin address information provided by accredited
veterinarians (to the street level) was legible, but only
55% of the destination addresses were legible. The un-
usable data were most commonly caused by leaving the
field blank. However, a post office box address was also
used on some ICVIs but does not represent an animal’s
location. Thus, ICVIs cannot always be relied on for
rapid tracing of either individual animals or shipments
of animals to a physical location where other animals
may be exposed. When other elements (eg, identifi-
cation, age, breed, and purpose) are available to help
identify an animal, tracing only to the city or state scale
will hinder an investigation. Age, breed, and sex infor-
mation are standard elements on all ICVIs, but the pur-
pose of shipment differs among all states. Standardizing
the purposes of shipment among states would make the
information more helpful for prioritizing traces, such
as tracing breeding animals before tracing animals di-
rected to slaughter channels, when appropriate.
Differences in the manner in which dates are re-
quested may also hinder an investigation by leading to
confusion regarding when the animals were actually
shipped versus when they were examined by the accred-
ited veterinarians. Only 15 states requested a shipment
date, but it was provided on 91.2% of IVCls, indicating
veterinarians often have an idea of when a shipment is
intended to occur. Although a shipping date may not al-
ways be exact, it may provide a narrower window when
searching for exposed animals. With only an issue date
or examination date, the animal may be moved at any
time within 30 days (60 days in 1 state) after the ICVI
is written. The lack of a specific date could complicate
searching for animals exposed to an infectious disease
at locations such as markets. For example, when all an-
imals passing through markets for a period of 30 days
need to be tested because the exact date an infected ani-
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mal passed through is unknown, animals that were not
exposed would undergo unnecessary testing. This will
cost additional time and resources for animal health of-
ficials as well as producers.

Individual animal identification is a key com-
ponent in the rapid response to disease outbreaks in
cattle.’! The time required to trace back an indi-
vidual animal is greatly extended as the percentage of
unidentified animals increases.” In the United States, it
has been estimated that at least 70% of the animals in a
specific species sector (eg, beef cattle) must be identi-
fied and traceable to effectively respond to an outbreak
situation.”> According to the National Animal Health
Monitoring System 2007-2008 beef study, approxi-
mately two-thirds of beef cow-calf producers used at
least 1 form of individual identification for cows and
almost half of all operations used individual identifi-
cation for heifers. Nearly 65% of the cows and calves
had some form of individual identification, and approx-
imately 75% of feedlot and stocker cattle were unof-
ficially identified.” According to the National Animal
Health Monitoring System 2007 dairy study,** 93% of
operations and 97.4% of cows had some form of indi-
vidual animal identification. In the present study, 49
states had a space for a primary animal identification
on the ICVI; however, this identification could be an
official animal identification or an unofficial identifica-
tion. Without definitions, this field may contain animal
names or other identifiers that are not unique to the
animal. Official animal identification was available on
33.1% of completed records, and 54.0% contained an
unofficial identification. It was not apparent whether
animal identification was missing on these ICVIs be-
cause the accredited veterinarian did not fill out the
information or the animal was not uniquely identified.
According to the USDA’s proposed rule, cattle moving
interstate would be accompanied by an ICVI and of-
ficially identified (with some exceptions).” However,
in 2009, when these ICVIs were written, the National
Animal Identification System, a voluntary program, was
still in development and being met with resistance from
producer groups.” Only 18% of cattle premises were
registered in the electronic premises identification sys-
tem maintained by the USDA at that time.”

To improve the use of paper ICVIs by states, enforce-
ment of legible and complete information by accredited
veterinarians is essential. Unfortunately, accredited veter-
inarians do not always print their name or provide their
national accreditation or state license number; therefore,
it may be difficult for states to identify veterinarians that
routinely fill out paper ICVIs incorrectly. Additional
work is needed to determine why more paper ICVIs are
complete and legible in some states, compared with oth-
ers. Regional differences, production types, frequency of
filling out ICVIs, and the ratio of veterinarians to farms
may influence the quality of information provided on an
ICVIL. The National Veterinary Accreditation Program
presently has a training module for accredited veterinar-
ians on how to fill out an ICVI, which, along with other
training methods, may help states improve the quality of
their paper ICVIs.

Methods for rapidly retrieving information from
paper ICVIs may also help states to use paper records

more effectively. Presently, there is no consistent man-
ner by which all states file paper records for animals
entering their state (eg, by state or by date of receipt),
which may create delays in retrieving the ICVI of con-
cern. Many state officials have discussed retrospectively
entering paper records into an electronic database for
shipments into their state, but this is challenging when
each state’s paper ICVI collects different data and the
data are often illegible.

The increased usage of existing electronic systems
by accredited veterinarians would improve the useful-
ness of ICVIs. Electronic record keeping is required in
many European countries to assist with animal tracing.
Electronic ICVIs would provide a single format for all
50 states and require specific information to be entered
in a number of fields, including a legible origin and
destination address. These critical data fields must be
completed, or the record cannot be submitted. Elec-
tronic ICVIs would also prevent the problem of poor
legibility and provide immediate access to state officials
in an outbreak. An unpublished assessment of an elec-
tronic database of ICVIs (Veterinary Services Process
Streamlining) maintained by the USDA evaluated how
well electronic ICVIs represented cattle movement in
the United States and found that, in 2009, they repre-
sented an estimated 1.4% of cattle shipments and were
highly biased toward shipments originating in or des-
tined for Texas and Wisconsin. Thus, presently, elec-
tronic ICVIs represent a small, unrepresentative sample
of cattle movements, which limits their general use in
traceability and studies of disease spread. However, the
quality of these electronic records appears to be supe-
rior to paper ICVIs.

The value of the paper ICVI for tracing individual
animals may be limited, but it remains the 1 document
all states can use to track the interstate movements of
cattle. In the absence of electronic ICVIs, a uniform
paper ICVI used by all states (or at least consistency
in standard fields with appropriate definitions) and en-
forcement of legibility would enhance the use of paper
ICVIs and ensure that the most critical elements (ori-
gin address, destination address, and individual animal
identification) are always provided.

a. A complete list of all elements requested on an ICVI and the dif-
ferences among states is available from the corresponding author.

b. A complete list of all purposes of shipment requested and number
of states requesting is available from the corresponding author.
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