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B.  Collections of Information Employing Statistical Methods

[bookmark: _Toc120517344][bookmark: _Toc121289103][bookmark: _Toc133308572][bookmark: _Toc142106608]1. Describe (including a numerical estimate) the potential respondent universe and any sampling or other respondent selection method to be used.  Data on the number of entities (e.g., establishments, state and local government units, households, or persons) in the universe covered by the collection and in the corresponding sample are to be provided in tabular form for the universe as a whole and for each of the strata in the proposed sample.  Indicate expected response rates for the collection as a whole. If the collection had been conducted previously, include the actual response rate achieved during the last collection.

The structure of the broiler industry is hierarchical and vertically integrated, and the sample selection reflects this reality. Companies own the birds from hatching through processing, and all companies have one or more processing plants. About 95 percent of broilers are raised by independent growers who contract with the companies. The broiler companies furnish chicks, feed, medication, and labor and equipment for catching and transporting broiler chickens from the farm to the processing plant. Growers furnish houses, equipment (feeders, waterers, brooders, and fans), water, electricity, fuel, litter, and labor and follow management protocols specified by the company. Companies often contract with growers who own the buildings on a farm, and the companies supply the birds, feed, and veterinary care for the growers. A complex consists of the processing plant, the farms that supply birds for the plant, and a feed mill supplying feed for the farms within the complex. Therefore, complexes are embedded within company. Each company has from 1 to over 30 complexes. The number of farms within complex and the number of houses within each farm varies widely by company. A farm is composed of one or more houses. The house is the structure where the actual broilers are raised. Typically, all birds on a farm (in all houses) are placed and then slaughtered at the same time, representing an all-in all-out strategy. Each group of birds raised in the house is known as a flock. A single house will have multiple flocks during the year (typically 5-6). 

The target population is broiler companies in the U.S. and the broiler chickens they raise. The sampling frame for this collection is a list of the largest broiler-producing companies in the U.S., as published by WATT Global Media,[footnoteRef:3] and the respondents are recruited from that list. The number of companies published on the list varies by year but tends to include the largest 30 companies. These companies account for 99.5% of the total live weight of slaughtered broilers (62,215,158,000 lb. reported from USDA-NASS in 2023[footnoteRef:4]). They also account for greater than 99.3% of chickens slaughtered in 2023 (9,501,611,000 head reported from USDA-NASS).  [3:  See the WATT list of the largest U.S. broiler-producing companies.]  [4:  NASS estimates of total live weight slaughtered from the NASS Poultry Slaughter 2022 Annual Report.] 


USDA-NASS reports the number of broiler farms[footnoteRef:5] but does not report on the number of broiler companies in the U.S. Sampling from the company level is advantageous for the current study because one of the subjects of interest (antimicrobial use) is typically relatively homogeneous within company, because companies will oftentimes set antimicrobial use policies, and tends to be more heterogeneous between companies. Because the companies on this list represent the majority of commercial broilers harvested in the U.S., APHIS-NAHMS is comfortable using the list of principal commercial broiler producers in the U.S. as the sampling frame. [5:  See the NASS 2022 Census of Agriculture Report, Table 30, for example.] 


APHIS-NAHMS will not perform statistical survey analysis techniques to extrapolate results from this study to the U.S. broiler industry. Results from this study cannot be considered representative of all broiler producers in the U.S. because companies not on the WATT list have no ability to participate. Even though the sample is not a probability sample, this study is the most comprehensive study investigating AMU and AMR in U.S. broiler production. We target the largest broiler-producing companies, which produce the majority (approximately 99.5% using current estimates) of live weight slaughtered and young chickens slaughtered in the U.S.

The primary objective of this study is to measure antimicrobial use patterns and their relationship to antimicrobial resistance of select agents over time. This study consists of repeated sampling at the complex level. University of Minnesota will collect antimicrobial use (AMU) information for each farm selected within complex. Additionally, producers will collect litter samples at a specific house on each participating farm and ship these samples to the University of Minnesota. With this design, the emphasis is not primarily to select statistically representative samples using random selection. Instead, the emphasis is to select a sample of companies and complexes that can complete all the study activities and provide the complete data we need to make comparisons across time while controlling for variability at the various levels of the broiler industry.

The University of Minnesota will continue to attempt to make contact with all of the companies listed on the WATT list of the largest broiler-producing companies to solicit participation in the study and will enroll as many as are willing to participate. The list changes over time but typically includes approximately 30 companies. We expect that between 10 to 15 (we used the mid-point of 12 to estimate burden and costs in Items 12 and 14) companies will enroll based on historical enrollment and based on the fact that 12 companies are enrolled in the current collection. Collectively, the 12 companies currently enrolled represent at least 50% of the total number slaughtered on the WATT list. We can enroll up to 36 complexes.

The University of Minnesota will continue to select the number of complexes proportional to the size of the company. They will enroll a maximum of 6 complexes for the larger companies. From each enrolled complex, they will select approximately 4 farms (ranging between 4 and 8 farms, depending on complex enrollment) and sample each quarter.

Only one house on each selected farm will continue to contribute litter (bedding) samples, as inter-farm variability is much higher than intra-farm variability. No farms will be sampled more than once during a calendar year. In total, we expect to sample up to approximately 576 farms during the calendar year, though this could be lower depending on participation and budget constraints.

For each selected farm, the company data collector (an employee of the participating company) completes a short questionnaire. This questionnaire asks questions regarding antibiotic use. Litter samples are collected from houses containing broilers between 21 days of age and slaughter age (roughly 42 days), with preference being communicated to the company data collectors that sampling closer to slaughter age is preferred to represent the bacteria that are most likely to enter the slaughter plant. The company data collector collects two litter samples from one house on the farm, one from each side of the house.

The design we are using for this study is an evolution of a design that the University of Minnesota has used since 2016. We have incorporated the feedback from the data providers, industry experts, and researchers to adjust the design to its current state.

Historically, of the companies on the WATT list that the University of Minnesota contacted, approximately 10 enrolled in the study. As the study evolved, including in the current iteration, the University of Minnesota has made an effort to extend an offer for participation to all companies on the WATT list. Currently 12 of the approximately 30 companies are enrolled in the study (or about 40%). Once a company is enrolled, the researchers encourage them to choose complexes for participation that are geographically representative of all of their complexes, with the company determining what was representative. Also, while not explicitly required, researchers encouraged the companies to select complexes which were proportional to antimicrobial use policy practiced. This isn’t explicitly required because overly complex sampling requirements would discourage participation by the company and would risk losing data. This aspect of the sample would be nice to have, but isn’t critical to getting the targeted AMU and AMR information. For example, if a company had some complexes using a “no antibiotics ever” (NAE) policy and some complexes where antibiotics were used routinely, the companies would be asked to select some NAE complexes and some complexes using antibiotics, proportional to the numbers of these complexes within the company. After a complex was enrolled to participate, nearly all farms selected to participate contributed usable information. Attrition occurred at most 5% of the time due primarily to logistical issues involving the inability of a company data collector to visit the farm in time to collect the survey and biological sample information.




[bookmark: _Toc120517345][bookmark: _Toc121289104][bookmark: _Toc133308573][bookmark: _Toc142106609]2. Describe the procedures for the collection of information including:

· [bookmark: _Toc120517346][bookmark: _Toc121289105][bookmark: _Toc133308574][bookmark: _Toc142106610]Statistical methodology for stratification and sample selection:
We will continue to provide all of the companies from the WATT list the option to participate. The companies that agree to participate will continue to select complexes to enroll. The number of complexes enrolled will continue to be proportional to the size of the company. We will not enroll more than 6 complexes per company and expect to enroll not more than 36 complexes, with these numbers determined by budgetary constraints. We will continue to select approximately 4 farms, per quarter, with no farms selected more than once during a calendar year. Producers will continue to collect litter samples from only one house per farm.

· [bookmark: _Toc120517347][bookmark: _Toc121289106][bookmark: _Toc133308575][bookmark: _Toc142106611]Estimation procedure:
APHIS-NAHMS and the University of Minnesota will continue to estimate antimicrobial use categories (e.g., antibiotics used, antibiotics not used), and other information (if enough data are available after collection). We will continue to generate descriptive summary estimates, in the form of counts, proportions, and means, for antimicrobial use–such as antimicrobials used, duration and dosage, and indications for use–for the sample using the information collected on the NAHMS 471 Form.

The University of Minnesota will produce descriptive summary estimates using the biological testing results by culturing Salmonella, Campylobacter, Enterococcus, and E. coli from the litter samples. This will include estimates of Salmonella and Campylobacter prevalence, along with the Salmonella genotypes and Campylobacter and Enterococcus speciation information for the isolates. They will also continue to summarize resistance profiles by isolate and by antimicrobial. Additionally, the University of Minnesota will construct multivariable and multivariate models using antimicrobial resistance metrics as a dependent variable and antimicrobial use metrics as independent variables while accounting for correlation and variability at the various levels of hierarchy in the population.

The University of Minnesota will continue analyzing data from the quantitative polymerase chain reaction (qPCR) analysis, which is a laboratory method for measuring the presence of DNA of Salmonella, Campylobacter, Enterococcus, and E. coli from the litter samples. Additional information on this method is presented in the Appendix. The qPCR data will be analyzed using a variety of multivariate statistical analysis techniques, including:

· graphics for displaying distributions of gene frequencies across farms within complex and across complexes and over time;
· network analyses to investigate relationships among gene quantities;
· ordination techniques, such as principal components and principal components regression analysis regressing principal components describing variability in resistance on use variables.

APHIS-NAHMS and the University of Minnesota will continue performing data management and analysis using SAS, SUDAAN®, Microsoft Access, Excel, Stata, and R.

· [bookmark: _Toc120517349][bookmark: _Toc121289108][bookmark: _Toc133308576][bookmark: _Toc142106612][bookmark: _Toc142106613][bookmark: _Toc133308578]Degree of precision needed for the purpose described in the justification:
Companies currently participating from the WATT Global Media list of the largest U.S. broiler producers account for at least 50 percent of live weight slaughtered in the U.S.

APHIS-NAHMS estimated sample sizes based on the number of anticipated samples that would yield positive isolates for Salmonella and Campylobacter. Based on work performed in previous iterations of the study, we anticipate house-level prevalence values for Salmonella and Campylobacter to be approximately 40% and 50% for the organisms respectively. Assuming these prevalence values, and assuming that measurements of flocks within house are independent, we estimate standard errors of farm-level prevalence estimates to be approximately 0.022 in any given year. (A partial dependence model predicted a higher, but comparable estimated standard error).

· Unusual problems requiring specialized sampling procedures and data collection cycles:
This is a study based on observing and comparing trends in antimicrobial use in broilers and its relationship to antimicrobial resistance metrics in the same populations. Because antimicrobial use can vary by season, as diseases often have a variable incidence throughout the year, it is important to ensure that data collection occurs throughout the year. Further, Salmonella and Campylobacter exhibit a seasonality in poultry, again supporting the need for sampling throughout the year. For these reasons, companies will sample approximately 4 farms (between 4 to 8 farms, depending on complex enrollment) within each complex during each quarter. This stratification of the calendar year will ensure representative sampling and data collection are conducted throughout the year and capture seasonal variation.

· Any use of periodic (less frequent than annual) data collection cycles to reduce burden:
There will be no use of periodic or less frequent than annual data collection cycles during this study.









[bookmark: _Toc120517351][bookmark: _Toc121289110][bookmark: _Toc133308579][bookmark: _Toc142106614]3. Describe methods to maximize response rates and to deal with issues of non-response. The accuracy and reliability of information collected must be shown to be adequate for intended uses. For collections based on sampling, a special justification must be provided for any collection that will not yield "reliable" data that can be generalized to the universe studied.

Questionnaire design and training:

· The questionnaire is designed to minimize the amount of data collected to that which is absolutely necessary to meet the stated objectives.
· We developed questionnaires in partnership with industry and trade associations experts, governmental researchers, and academic researchers.
· We used industry input to develop a questionnaire that was consistent with how large broiler companies record data during ordinary operations.
· To minimize collection burden, the questionnaire design captures information that the data providers have readily available as part of normal commercial operation.

Contacting respondents:

· Many respondents have taken part in a previous iteration of this study through the University of Minnesota. The relationship they have with the researchers at the University of Minnesota is valuable as it has helped both the researchers and the companies involved to understand the burden required to be a part of the study and the benefits to the company and the industry as a result of the study.
· The National Chicken Council and the U.S. Poultry and Egg Association support this study. We expect this support to continue to help marketing the study to broiler companies in the target population.
· In the event of a lapse in survey completion, University of Minnesota will make phone calls and emails with enrolled company contacts to encourage participating companies to continue in the study.

Non-response adjustment:

· We do not have significant concern of non-response of the farms because farms are selected by the companies and are only sampled once per year.
· Participation is voluntary. Companies may enter and leave throughout the study period, though dropouts have rarely happened (an attrition rate of approximately 5% over the history of the study). Further, if circumstances require a change (e.g., disease issues within a complex that prevent farm access by company personnel), companies are free to do so. We will use models to account for the unbalanced data in our data analysis, in addition to fixed and random effects in the statistical models to help account for the time periods when specific companies and complexes were sampled.




Sampling and design strategies:

· Data collectors collect samples from houses with birds between 21 days-of-age and slaughter. Companies are encouraged to collect the samples as close to slaughter age as possible.
· Biological sampling depends on composite samples (litter sample collections) to reduce collection burden on participants.
· University of Minnesota delivers questionnaires in the sample kit as farm-level surveys. If needed, they will contact companies to finalize the farm record after the flock has been shipped to slaughter.
· At most, we will sample a specific farm once per year. This reduces burden on that farm operator and is congruent with the feedback proposed under previous iterations of this study.


[bookmark: _Toc120517355][bookmark: _Toc121289114][bookmark: _Toc133308583][bookmark: _Toc142106618]4. Describe any tests of procedures or methods to be undertaken. Testing is encouraged as an effective means of refining collections of information to minimize burden and improve utility. Tests must be approved if they call for answers to identical questions from 10 or more respondents. A proposed test or set of tests may be submitted for approval separately or in combination with the main collection of information.

The participant recruitment methods and the biological sampling processes have all been used since 2016 and have been refined based on participant and researcher feedback. The sampling procedure has been modified to reduce burden on participants and to improve recovery of Campylobacter. Specifically, boot sock samples were replaced by grab samples from the pen floors to reduce burden on both sample collectors and lab personnel processing the samples. Additionally, boot sock samples were compared with pen floor grab samples to assess recovery of Campylobacter with each method. Campylobacter is a fastidious organism for which survival can be difficult under various environments and transport mediums. The pen floor samples work better for recovery of Campylobacter, and they place less burden on respondents. 
[bookmark: _Toc120517356][bookmark: _Toc121289115][bookmark: _Toc133308584][bookmark: _Toc142106619]

5. Provide the name and telephone number of individuals consulted on statistical aspects of the design and the name of the agency unit, contractor(s), grantee(s), or other person(s) who will actually collect and /or analyze the information for the agency.

The statistical aspects of the design were coordinated by:
· Mr. Matthew Branan (970-494-7349), Mathematical Statistician, National Animal Health Monitoring System, USDA, APHIS, VS, S&P, CEAH, Fort Collins, CO.

Data collection, entry, and management will be conducted by University of Minnesota personnel. Contact persons for data collection are:
· Dr. Randall Singer (612-625-6271), Professor of Epidemiology, University of Minnesota, Department of Veterinary and Biomedical Sciences, St. Paul, MN, 55108.

Analysis of the data will continue to be accomplished by University of Minnesota and APHIS-NAHMS veterinarians, epidemiologists, and statisticians under the direction of:
· Dr. Chuck Fossler (970-632-0775), Veterinary Epidemiologist, Center for Epidemiology and Animal Health, USDA, APHIS, VS, S&P, Fort Collins, CO.

· Dr. Randall Singer (612-625-6271), Professor of Epidemiology, University of Minnesota, Department of Veterinary and Biomedical Sciences, St. Paul, MN, 55108.

NASS review of the OMB package submission will continue to be coordinated with:
· Mr. David Hancock (202-690-2388), OMB Clearance Officer, Methodology Division Standards and Survey Development Methodology Branch, USDA, NASS, Washington, DC.



Appendix - Brief Overview of Laboratory Sample Analysis 

The litter samples will continue to be cultured for Salmonella, E. coli, Campylobacter and Enterococcus using standard methods. All bacterial isolates will be evaluated for their antibiotic susceptibility using a broth microdilution assay (Sensititre). Salmonella isolates will be confirmed by PCR and then serotyped using an ISR sequencing approach. E. coli isolates will be confirmed with biochemical tests. Campylobacter and Enterococcus isolates will be confirmed and speciated with a multiplex PCR.

DNA will be extracted from one litter sample per house using standard protocols. Quantitative PCR will then be performed using a microfluidic qPCR assay targeting different antibiotic resistance genes, genes associated with horizontal gene transfer, and the 16S rRNA gene. A customized database will be used to process the sample results, develop standard curves for each assay, and then normalize the sample results to the standard curve.



6

