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What is a Study Population? In the field of research, a study population refers to the group of individuals, organizations, or items that are of interest to the researcher and are being studied or examined to gather information, collect data, or test a hypothesis. The study population is the primary focus of the research, and the researcher seeks to
understand their characteristics, behaviors, attitudes, or outcomes to achieve the research objectives. Defining the Study Population To define the study population, researchers should consider the following key factors: Target population: This refers to the entire group of individuals or units that the researcher is interested in studying. For example, a
researcher may target a certain age group, such as young adults or older adults, or a specific geographic region. Study area: This refers to the location or setting where the research is taking place. For example, a researcher may conduct a study in a hospital, a community center, or an online survey. Unit of analysis: This refers to the specific units or
cases being studied. For example, this could be individuals, households, organizations, or items. Types of Study Populations There are several types of study populations, including: Human populations: These are groups of people who are the focus of the research. For example, a researcher may study a group of students, workers, or patients.
Organizational populations: These are groups of organizations or institutions that are the focus of the research. For example, a researcher may study a group of hospitals, schools, or businesses. Item populations: These are groups of items or products that are the focus of the research. For example, a researcher may study a group of cars, computers,
or books. Virtual populations: These are groups of people who interact with each other online, such as social media users or online gamers. Characteristics of a Study Population A study population typically has certain characteristics that are relevant to the research. Some of these characteristics include: Size: The number of individuals or units in the
study population. Age: The age range or distribution of the study population. Demographics: The demographic characteristics of the study population, such as gender, ethnicity, or socioeconomic status. Behavioral characteristics: The behaviors or actions of the study population, such as habits or attitudes. Contextual characteristics: The context or
environment in which the study population operates, such as a workplace or a school. Advantages of Defining a Study Population Defining a study population has several advantages, including: Clearer research focus: A well-defined study population helps researchers to focus their study and avoid confusion. More targeted sampling: A clear
understanding of the study population allows researchers to develop a more targeted sampling strategy. Better data collection: A well-defined study population helps researchers to collect data more effectively, as they are able to identify the characteristics that are relevant to the study. Improved data analysis: A clear study population helps
researchers to analyze the data more effectively, as they are able to understand the context and characteristics of the study population. Challenges of Defining a Study Population Defining a study population can be challenging, as it requires careful consideration of the following: Boundary setting: Researchers must define the boundaries of the study
population to ensure that they are studying the correct group. Inclusion and exclusion criteria: Researchers must establish clear criteria for including or excluding individuals or units from the study population. Data quality: Researchers must ensure that the data is of high quality and relevant to the study population. Funding and resources:
Researchers must ensure that they have sufficient funding and resources to study the population effectively. Conclusion In conclusion, a study population is a crucial concept in the field of research, as it defines the group of individuals, organizations, or items that are being studied. A well-defined study population helps researchers to focus their
study, develop a more targeted sampling strategy, and collect and analyze data more effectively. By understanding the characteristics of a study population, researchers can gain valuable insights and make informed decisions. Table 1: Types of Study Populations Type DescriptionHuman Group of people being studiedOrganizational Group of
organizations or institutions being studiedItem Group of items or products being studiedVirtual Group of people interacting online Table 2: Characteristics of a Study Population Characteristic Description Size Number of individuals or units in the study population Age Age range or distribution of the study populationDemographics Demographic
characteristics of the study populationBehavioral Behaviors or actions of the study populationContextual Context or environment of the study population References Johnson, K. R. (2015). Understanding Research Methods. Sage Publications. Creswell, J. W. (2014). Research Design: Qualitative, Quantitative, and Mixed Methods Approaches. Sage
Publications. Mills, N. P. (2011). Research Methods for the Social Sciences. Routledge. Your friends have asked us these questions - Check out the answers! All research questions address issues that are of great relevance to important groups of individuals known as a research population. A research population is generally a large collection of
individuals or objects that is the main focus of a scientific query. It is for the benefit of the population that researches are done. However, due to the large sizes of populations, researchers often cannot test every individual in the population because it is too expensive and time-consuming. This is the reason why researchers rely on sampling
techniques. A research population is also known as a well-defined collection of individuals or objects known to have similar characteristics. All individuals or objects within a certain population usually have a common, binding characteristic or trait. Usually, the description of the population and the common binding characteristic of its members are the
same. "Government officials" is a well-defined group of individuals which can be considered as a population and all the members of this population are indeed officials of the government. Relationship of Sample and Population in Research A sample is simply a subset of the population. The concept of sample arises from the inability of the researchers
to test all the individuals in a given population. The sample must be representative of the population from which it was drawn and it must have good size to warrant statistical analysis. The main function of the sample is to allow the researchers to conduct the study to individuals from the population so that the results of their study can be used to
derive conclusions that will apply to the entire population. It is much like a give-and-take process. The population gives the sample, and then it takes conclusions from the results obtained from the sample. Two Types of Population in Research Target Population Target population refers to the ENTIRE group of individuals or objects to which
researchers are interested in generalizing the conclusions. The target population usually has varying characteristics and it is also known as the theoretical population. Accessible Population The accessible population is the population in research to which the researchers can apply their conclusions. This population is a subset of the target population
and is also known as the study population. It is from the accessible population that researchers draw their samples. The concept of population is a fundamental aspect of scientific research. In any study, the population refers to the larger group of individuals, objects, or events that the researcher aims to generalize their findings to. To better
understand the intricacies of population and its implications for research, this article breaks down the key aspects of population, including defining the target population, selecting appropriate sampling methods, and ensuring the generalizability of research findings. Defining the Target Population The first step in addressing the population in
research is to clearly define the target population. This involves specifying the characteristics of the larger group to which the study's findings will be generalized. The target population should be explicitly defined in terms of relevant factors such as demographic characteristics, geographic location, time period, or any other pertinent criteria. A well-
defined target population allows for more accurate sampling, data collection, and analysis, ultimately leading to more reliable and valid research findings. Sampling: Selecting a Representative Subset of the Population Once the target population is defined, researchers must select a representative sample from it. A sample is a smaller subset of the
population that is used to gather data and draw inferences about the larger group. The process of selecting a sample is called sampling, and various methods can be employed, including: 1. Probability sampling: In probability sampling, every member of the population has a known, non-zero chance of being selected. This type of sampling is ideal for
ensuring the representativeness and generalizability of findings. Common probability sampling methods include simple random sampling, stratified sampling, and cluster sampling. 2. Non-probability sampling: In non-probability sampling, the selection of sample members is not based on known probabilities. While this approach is often more
convenient and less time-consuming, it may result in fewer representative samples and reduced generalizability. Common non-probability sampling methods include convenience sampling, quota sampling, and snowball sampling. Selecting a representative sample is crucial for ensuring the validity and reliability of research findings. Researchers must
carefully consider the most appropriate sampling method for their study, based on factors such as feasibility, resources, and research objectives. Ensuring Generalizability of Research Findings Generalizability refers to the extent to which the findings from a study can be applied to a larger population. Ensuring the generalizability of research findings
is essential for maximizing the impact and relevance of scientific research. To enhance the generalizability of a study, researchers can: 1. Use probability sampling methods: As mentioned earlier, probability sampling methods provide the best chance of obtaining a representative sample, which in turn increases the generalizability of research
findings. 2. Increase sample size: Larger sample sizes are generally more representative of the population, leading to greater generalizability. Researchers should consider the required sample size based on factors such as effect size, power, and significance level. 3. Ensure sample diversity: Ensuring that the sample includes a diverse range of
individuals or objects representing the target population increases the likelihood of generalizable findings. Researchers should strive for diversity in factors such as demographics, geographic locations, and relevant characteristics related to the research question. 4. Address potential biases: Biases in sampling, data collection, or data analysis can
limit the generalizability of research findings. Researchers should be aware of potential biases and employ strategies to minimize their impact. 5. Replicate studies: Replicating studies with different samples or in different settings can help to strengthen the evidence for generalizability. If similar findings are observed across multiple studies, this
increases confidence in the applicability of the results to the broader population. In conclusion, understanding the concept of population and its implications for scientific research is crucial for ensuring the validity, reliability, and generalizability of study findings. By defining the target population, selecting appropriate sampling methods, and
implementing strategies to enhance generalizability, researchers can design studies that produce meaningful insights and contribute valuable knowledge to their fields. By following the guidance provided in this article, scientists can confidently address population-related challenges and expand the horizons of their research. Disclaimer: The image(s)
featured in this article are for illustrative purposes only and may not directly depict the specific concepts, situations, or individuals discussed in the content. Their purpose is to enhance the reader's understanding and visual experience. Please do not interpret the images as literal representations of the topics addressed. Babbie, E. R. (2010). The
practice of social research. Belmont, CA: Wadsworth Publishing Company. Google Scholar Bickman, L., & Rog, D. J. (1998). Handbook of applied social research methods. Thousand Oaks, CA: Sage Publications. Google Scholar Friedman, L. M., Furberg, C. D., & DeMets, D. L. (2010). Fundamentals of clinical trials. New York: Springer. Google Scholar
Gerrish, K., & Lacey, A. (2010). The research process in nursing. West Sussex: Wiley-Blackwell. Google Scholar Henry, G. T. (1990). Practical sampling. Newbury Park, CA: Sage Publications. Google Scholar Kumar, R. (2011). Research methodology: A step-by-step guide for beginners. London: Sage Publications Limited. Google Scholar Riegelman, R.
K. (2005). Studying a study and testing a test: How to read the medical evidence. Philadelphia: Lippincott Williams & Wilkins. Google Scholar Research population and sample serve as the cornerstones of any scientific inquiry. They hold the power to unlock the mysteries hidden within data. Understanding the dynamics between the research
population and sample is crucial for researchers. It ensures the validity, reliability, and generalizability of their findings. In this article, we uncover the profound role of the research population and sample, unveiling their differences and importance that reshapes our understanding of complex phenomena. Ultimately, this empowers researchers to
make informed conclusions and drive meaningful advancements in our respective fields. What Is Population?The research population, also known as the target population, refers to the entire group or set of individuals, objects, or events that possess specific characteristics and are of interest to the researcher. It represents the larger population from
which a sample is drawn. The research population is defined based on the research objectives and the specific parameters or attributes under investigation. For example, in a study on the effects of a new drug, the research population would encompass all individuals who could potentially benefit from or be affected by the medication.When Is Data
Collection From a Population Preferred?In certain scenarios where a comprehensive understanding of the entire group is required, it becomes necessary to collect data from a population. Here are a few situations when one prefers to collect data from a population:1. Small or Accessible PopulationWhen the research population is small or easily
accessible, it may be feasible to collect data from the entire population. This is often the case in studies conducted within specific organizations, small communities, or well-defined groups where the population size is manageable.2. Census or Complete EnumerationIn some cases, such as government surveys or official statistics, a census or complete
enumeration of the population is necessary. This approach aims to gather data from every individual or entity within the population. This is typically done to ensure accurate representation and eliminate sampling errors.3. Unique or Critical CharacteristicsIf the research focuses on a specific characteristic or trait that is rare and critical to the study,
collecting data from the entire population may be necessary. This could be the case in studies related to rare diseases, endangered species, or specific genetic markers.4. Legal or Regulatory RequirementsCertain legal or regulatory frameworks may require data collection from the entire population. For instance, government agencies might need
comprehensive data on income levels, demographic characteristics, or healthcare utilization for policy-making or resource allocation purposes.5. Precision or Accuracy RequirementsIn situations where a high level of precision or accuracy is necessary, researchers may opt for population-level data collection. By doing so, they mitigate the potential for
sampling error and obtain more reliable estimates of population parameters.What Is a Sample?A sample is a subset of the research population that is carefully selected to represent its characteristics. Researchers study this smaller, manageable group to draw inferences that they can generalize to the larger population. The selection of the sample
must be conducted in a manner that ensures it accurately reflects the diversity and pertinent attributes of the research population. By studying a sample, researchers can gather data more efficiently and cost-effectively compared to studying the entire population. The findings from the sample are then extrapolated to make conclusions about the
larger research population.What Is Sampling and Why Is It Important?Sampling refers to the process of selecting a sample from a larger group or population of interest in order to gather data and make inferences. The goal of sampling is to obtain a sample that is representative of the population, meaning that the sample accurately reflects the key
attributes, variations, and proportions present in the population. By studying the sample, researchers can draw conclusions or make predictions about the larger population with a certain level of confidence.Collecting data from a sample, rather than the entire population, offers several advantages and is often necessary due to practical constraints.
Here are some reasons to collect data from a sample:1. Cost and Resource EfficiencyCollecting data from an entire population can be expensive and time-consuming. Sampling allows researchers to gather information from a smaller subset of the population, reducing costs and resource requirements. It is often more practical and feasible to collect
data from a sample, especially when the population size is large or geographically dispersed.2. Time ConstraintsConducting research with a sample allows for quicker data collection and analysis compared to studying the entire population. It saves time by focusing efforts on a smaller group, enabling researchers to obtain results more efficiently. This
is particularly beneficial in time-sensitive research projects or situations that necessitate prompt decision-making.3. Manageable Data CollectionWorking with a sample makes data collection more manageable. Researchers can concentrate their efforts on a smaller group, allowing for more detailed and thorough data collection methods. Furthermore,
it is more convenient and reliable to store and conduct statistical analyses on smaller datasets. This also facilitates in-depth insights and a more comprehensive understanding of the research topic.4. Statistical InferenceCollecting data from a well-selected and representative sample enables valid statistical inference. By using appropriate statistical
techniques, researchers can generalize the findings from the sample to the larger population. This allows for meaningful inferences, predictions, and estimation of population parameters, thus providing insights beyond the specific individuals or elements in the sample.5. Ethical ConsiderationsIn certain cases, collecting data from an entire population
may pose ethical challenges, such as invasion of privacy or burdening participants. Sampling helps protect the privacy and well-being of individuals by reducing the burden of data collection. It allows researchers to obtain valuable information while ensuring ethical standards are maintained.Key Steps Involved in the Sampling ProcessSampling is a
valuable tool in research; however, it is important to carefully consider the sampling method, sample size, and potential biases to ensure that the findings accurately represent the larger population and are valid for making conclusions and generalizations. While the specific steps may vary depending on the research context, here is a general outline
of the sampling process:1. Define the PopulationClearly define the target population for your research study. The population should encompass the group of individuals, elements, or units that you want to draw conclusions about.2. Define the Sampling FrameCreate a sampling frame, which is a list or representation of the individuals or elements in
the target population. The sampling frame should be comprehensive and accurately reflect the population you want to study.3. Determine the Sampling MethodSelect an appropriate sampling method based on your research objectives, available resources, and the characteristics of the population. You can perform sampling by either utilizing
probability-based or non-probability-based techniques. Common sampling methods include random sampling, stratified sampling, cluster sampling, and convenience sampling.4. Determine Sample SizeDetermine the desired sample size based on statistical considerations, such as the level of precision required, desired confidence level, and expected
variability within the population. Larger sample sizes generally reduce sampling error but may be constrained by practical limitations.5. Collect DataOnce the sample is selected using the appropriate technique, collect the necessary data according to the research design and data collection methods. Ensure that you use standardized and consistent
data collection process that is also appropriate for your research objectives.6. Analyze the DataPerform the necessary statistical analyses on the collected data to derive meaningful insights. Use appropriate statistical techniques to make inferences, estimate population parameters, test hypotheses, or identify patterns and relationships within the
data.Population vs Sample Differences and examplesWhile the population provides a comprehensive overview of the entire group under study, the sample, on the other hand, allows researchers to draw inferences and make generalizations about the population. Researchers should employ careful sampling techniques to ensure that the sample is
representative and accurately reflects the characteristics and variability of the population. Research Study: Investigating the prevalence of stress among high school students in a specific city and its impact on academic performance.Population: All high school students in a particular citySampling Frame: The sampling frame would involve obtaining a
comprehensive list of all high schools in the specific city. A random selection of schools would be made from this list to ensure representation from different areas and demographics of the city.Sample: Randomly selected 500 high school students from different schools in the cityThe sample represents a subset of the entire population of high school
students in the city.Example 2:Research Study: Assessing the effectiveness of a new medication in managing symptoms and improving quality of life in patients with the specific medical condition.Population: Patients diagnosed with a specific medical conditionSampling Frame: The sampling frame for this study would involve accessing medical
records or databases that include information on patients diagnosed with the specific medical condition. Researchers would select a convenient sample of patients who meet the inclusion criteria from the sampling frame.Sample: Convenient sample of 100 patients from a local clinic who meet the inclusion criteria for the studyThe sample consists of
patients from the larger population of individuals diagnosed with the medical condition.Example 3:Research Study: Investigating community perceptions of safety and satisfaction with local amenities in the neighborhood.Population: Residents of a specific neighborhoodSampling Frame: The sampling frame for this study would involve obtaining a list
of residential addresses within the specific neighborhood. Various sources such as census data, voter registration records, or community databases offer the means to obtain this information. From the sampling frame, researchers would randomly select a cluster sample of households to ensure representation from different areas within the
neighborhood.Sample: Cluster sample of 50 households randomly selected from different blocks within the neighborhoodThe sample represents a subset of the entire population of residents living in the neighborhood.SummaryTo summarize, sampling allows for cost-effective data collection, easier statistical analysis, and increased practicality
compared to studying the entire population. However, despite these advantages, sampling is subject to various challenges. These challenges include sampling bias, non-response bias, and the potential for sampling errors.To minimize bias and enhance the validity of research findings, researchers should employ appropriate sampling techniques,
clearly define the population, establish a comprehensive sampling frame, and monitor the sampling process for potential biases. Validating findings by comparing them to known population characteristics can also help evaluate the generalizability of the results. Properly understanding and implementing sampling techniques ensure that research
findings are accurate, reliable, and representative of the larger population. By carefully considering the choice of population and sample, researchers can draw meaningful conclusions and, consequently, make valuable contributions to their respective fields of study.Now, its your turn! Take a moment to think about a research question that interests
you. Consider the population that would be relevant to your inquiry. Who would you include in your sample? How would you go about selecting them? Reflecting on these aspects will help you appreciate the intricacies involved in designing a research study. Let us know about it in the comment section below or reach out to us using#AskEnagoand
tag@EnagoAcademyonTwitter,Facebook, andQuora. How do you define a study population? Research studies require specific groups to draw conclusions and make decisions based on their results. This group of interest is known as a sample. The method used to select respondents is known as sampling.What is a Study Population?A study population
is a group considered for a study or statistical reasoning. The study population is not limited to the human population only. It is a set of aspects that have something in common. They can be objects, animals, measurements, etc., with many characteristics within a group.For example, suppose you are interested in the average time a person between the
ages of 30 and 35 takes to recover from a particular condition after consuming a specific type of medication. In that case, the study population will be all people between the ages of 30 and 35.A medical study examines the spread of a specific disease in stray dogs in a city. Here, the stray dogs belonging to that city are the study population. This
population or sample represents the entire population you want to conclude about.How to establish a study population?Sampling is a powerful technique for collecting opinions from a wide range of people, chosen from a particular group, to learn more about the whole group in general.For any research study to be effective, it is necessary to select the
study population that truly represents the entire population. Before starting your study, the target population must be identified and agreed upon. By appointing and knowing your sample well in advance, any feedback deemed useless to the study will be largely eliminated.If your survey aims to understand a products or services effectiveness, then the
study population should be the customers who have used it or are best suited to their needs and who will use the product/service.lt would be costly and time-consuming to collect data from the entire population of your target market. By accurately sampling your study population, it is possible to build a true picture of the target market using the
trends in the results. LEARN ABOUT: Survey SamplingChoosing an accurate sample from the study populationThe decision on an appropriate sample depends on several key factors.First, you decide which population parameters you want to estimate.Dont expect estimates from a sample to be exact. Always expect a margin of error when making
assumptions based on the results of a sample.Understanding the cost of sampling helps us determine how precise our estimates need to be.Know how variable the population you want to measure is. It is not necessary to assume that a large sample is required if the study population is large.Take into account the response rate of your population. A
20% response rate is considered good for an online research study.Sampling characteristics in the study populationSampling is a mechanism to collect data without surveying the entire target population.The study population is the entire unit of people you consider for your research. A sample is a subset of this group that represents the
population.Sampling reduces survey fatigue as it is used to prevent pollsters from conducting too many surveys, thereby increasing response rates.Also, it is much cheaper and saves more time than measuring the entire group.Tracking the response rate patterns of different groups will help determine how many respondents to select.The study is not
only limited to the selected part, but is applied to the entire target population.Sampling techniques for your study populationNow that you understand that you cannot survey the entire study population due to various factors, you should adopt one of the sample selection methodologies that best suits your research study.In general terms, two
methodologies can be applied: probability sampling and non-probability sampling.Sampling Techniques: Probability SamplingThis method is used to select sample objects from a population based on probability theory. Everyone is included in the sample and has an equal chance of being selected. There is no bias in this type of sample. Every person in
the population has the opportunity to be part of the research.Probability sampling can be categorized into four types:Simple Random Sampling: Simple random sampling is the easiest way to select a sample. Here, each member has an equal chance of being part of the sample. The objects in this sample are chosen at random, and each member has
exactly the same probability of being selected.Cluster sampling: Cluster sampling is a method in which respondents are grouped into clusters. These groups can be defined based on age, gender, location, and demographic parameters.Systematic Sampling: In systematic sampling, individuals are chosen at equal intervals from the population. A
starting point is selected, and then respondents are chosen at predefined sample intervals.Stratified Sampling: Stratified random sampling is a process of dividing respondents into distinct but predefined parameters. In this method, respondents do not overlap but collectively represent the entire population.Sampling techniques: Non-probabilistic
samplingThe non-probability sampling method uses the researchers preference regarding sample selection bias. This sampling method derives primarily from the researchers ability to access this sample. Here the population members do not have the same opportunities to be part of the sample.Non-probability sampling can be further classified into
four distinct types:Convenience Sampling: As the name implies, convenience sampling represents the convenience with which the researcher can reach the respondent. The researchers do not have the authority to select the samples and they are done solely for reasons of proximity and not representativeness.Deliberate, critical, or judgmental
sampling: In this type of sampling the researcher judges and develops his sample on the nature of the study and the understanding of his target audience. Only people who meet the research criteria and the final objective are selected.Snowball Sampling: As a snowball speeds up, it accumulates more snow around itself. Similarly, with snowball
sampling, respondents are tasked with providing references or recruiting samples for the study once their participation ends.Quota Sampling: Quota sampling is a method where the researcher has the privilege to select a sample based on its strata. In this method, two people cannot exist under two different conditions. LEARN ABOUT: Theoretical
ResearchAdvantages and disadvantages of sampling in a study populationIn most cases, of the total study population, perceptions can only be obtained from predefined samples. This comes with its own advantages and disadvantages. Some of them are listed below.AdvantagesHighly accurate low probability of sampling errors (if sampled
well)Economically feasible by nature, highly reliableHigh fitness ratio to different surveys Takes less time compared to surveying the entire population Reduced resource deploymentData-intensive and comprehensive Properties are applied to a larger population wideldeal when the study population is vast.DisadvantagesInsufficient samplesPossibility
of biasPrecision problems (if sampling is poor)Difficulty obtaining the typical sampleLack of quality sourcesPossibility of making mistakes.At QuestionPro we can help you carry out your study with your study population. Learn about all the features of our online survey software and start conducting your research today! As a library, NLM provides
access to scientific literature. Inclusion in an NLM database does not imply endorsement of, or agreement with, the contents by NLM or the National Institutes of Health. Learn more: PMC Disclaimer | PMC Copyright Notice . Author manuscript; available in PMC: 2014 Jul 24.Published in final edited form as: Hypothesis (Macon). 2014
Spring;26(1):511.An early step in research projects that involve humans consists of composing aclear and detailed definition of the study population. All experimental, observational, andqualitative research designs involving human subjects should define the study population inorder to determine the eligibility of individuals for a study. The defined
population thenwill become the basis for applying the research results to other relevant populations.Clearly defining a study population early in the research process also helps assure theoverall validity of the study results.Many research reports fail to define or describe a study population adequately. TheConsolidated Standards of Reporting Trials
(CONSORT) represent perhaps the most rigorous setof standards for reporting research results in a transparent and uniform manner. The CONSORTGuidelines observe that, Despite their importance, eligibility criteria are oftennot reported adequately [1].Defining the study population in a research project involves inductive reasoning,
criticalthinking, and pragmatic project management skills. Yet, few research methods books orarticles explicitly address the many issues related to rigorously defining and identifyingmembers of study populations.This research methods article provides guidance on defining a study population. Theauthors hope to fill a gap in the literature by
describing the particular challenges ofdefining a study population of faculty members affiliated with a translational sciencescenter at a major health sciences center in the US. The National Institutes ofHealths (NIH) Clinical & Translational Sciences Award (CTSA) program funds (NIHAward # UL1TR000041) the University of New Mexicos Clinical
andTranslational Sciences Center (CTSC). The authors briefly describe their methodology andresults. They include examples from their own research, as well as from other researchstudies involving a variety of study populations, to illustrate key points. Finally, theauthors reflect on their lessons learned from their experiences with thisresearch
project.During April through July 2012, the authors sought to compile a complete andaccurate list of all faculty members currently employed by the Universityof New Mexico with a formal affiliation with its CTSA-funded CTSC. All faculty memberseligible for the study had an affiliated role with the CTSC whilemaintaining a formal appointed role(s),
primarily with individual academic departments suchas Advanced Nurse Practice, Biochemistry, Radiopharmaceutical Sciences, or Pediatrics. Therewere no formal or uniformly standardized faculty roles within the CTSC, simply an undefinedaffiliated status.The CTSC maintained four lists used primarily for email notifications toindividuals to keep
them informed about various CTSC activities. None of these lists metthe requirements for the project due to a lack of accuracy or completeness. OnePublicity list used for distributing general public affairsannouncements included individuals both affiliated and unaffiliated with the university.The affiliated individuals included non-faculty members as
well as faculty members. Asecond Teaching list for faculty members who taught in CTSC-sponsoredcourses was both accurate and current, but it excluded many faculty members withnon-teaching roles, such as clinicians or investigators. A third Fundedlist included only individuals who had received research funds, primarily pilot grants,directly from
the CTSC. This third list of researchers excluded many others with formalCTSC teaching or administrative roles. The third list also included faculty members nolonger employed by the university. A fourth Administrative list includedmostly staff, although it contained some individual faculty members with administrativeroles whose names did not
necessarily appear on the other three lists.The authors followed several iterative steps to compile a complete and accuratelist by drawing selectively from all of the aforementioned lists with the goal ofidentifying faculty members associated with the CTSC. The inductive definition andidentification phases of the study reported here consisted of dual,
interactiveprocesses.The target population needed to consist of currently employed tenured or tenuretrack full-time faculty members at the University of New Mexico who fulfilled atleast one of the following qualifications:Receiving funds from the CTSC for research projectsTeaching in the CTSC-sponsored graduate curriculaHolding administrative
positions within the CTSCFor each successive phase of the inductive analytic process the authors moreprecisely defined their study population of currently employed CTSC-affiliated universityfaculty members. The authors verified current faculty employment status with the healthsciences centers contracts offices in the appropriate school or
administrativeunits, such as the School of Medicine, College of Nursing, or College of Pharmacy. Theauthors also verified the current employment status of potentially eligible universityfaculty members outside the health sciences center, but still within the sameinstitutions departments, such as Psychology and Sociology.The final list excluded all
formerly affiliated faculty who hadleft the university, past or present staff members, part-time or adjunct faculty members,research faculty members no longer funded by the CTSC, and others appearing on the variouslists who, for a number of reasons, did not meet the inclusion criteria.The list of Teaching faculty members affiliated with the
CTSCprovided the most accurate and complete account, so it became the starting point for thistarget population-identification phase.Truth tables [24] usually are used for disentangling morecomplex relationships or potentially causal variables, but they seemed well suited forthis more fundamental purpose of identifying a target population. The truth
table depictedin Table 1 gauged the strengths and weaknesses ofthe four different existing CTSC lists against the emerging definition of what constituteda member of the new fifth Affiliated (shaded far right-hand column onTable 1) study population list. The three authorshad 17 combined years of experience in working with the CTSC. The first and
third authorswere among the founding leaders who designed the graduate CTSC-sponsored curricula. Thesecond author has held a senior administrative informatics post in the CTSC for the pastthree years. These roles helped the authors evaluate the accuracy and completeness ofthese CTSC lists.Truth Table for Identifying CTSA-Affiliated Faculty
MembersPublicityTeachingFundedAdministrativeAffiliatedStudy PopulationFeatures:Inclusion Criteria:Current employment onlyNYNYYTenured or tenure track onlyNYNNYFull-time employment onlyNNNYYUniversity affiliation onlyNYYYYAIl study target population membersNNNNYThe authors compiled a complete and accurate list of 108 CTSC-
affiliated facultymembers following several months of investigation using the process outlined above. Theauthors were highly confident that the list included all faculty members who belonged in thestudy population, while excluding all others. This Affiliated list wasstratified by (1) clinical, (2) basic science, (3) pharmacy, or (4) nursing and
otherfaculty members, before a random selection process began for the subsequent studyprocess.Plato and Aristotle, as well as many early physical scientists in more recentcenturies such as Bacon and Mill, pioneered inductive approaches [5]. In its purest form, an inductivist approach beginswith a collection of data, empirical observations or
measurements of some kind,and build[s] theoretical categories and propositions from[the] relationships discovered among the data [6]. Pure inductivism tends to introduce biases,however [7]. More modern forms ofinductivism have emerged in the form of techniques for developing clearly delineatedcategorizations and classifications that have high
fidelity with describing logicalgroupings in the real world.Induction contrasts with the other major form of logical reasoning known asdeduction. Whereas induction assembles more and more specific observations in order toform a generalization, deduction begins with a generalization and then applies thisgeneralization to specific instances [8].
Deduction assumes that the generalization of interest consists of anagreed-upon fact, principle, or theory [9].Inductive approaches are more common than might be recognized immediately. Whilerarely noted explicitly, investigators often employ inductive approaches at differentjunctures of the research process. Investigators might use inductive
processes, forexample, to generate hypotheses or research questions. Investigators also apply inductiveapproaches to define study populations. Clinicians use inductive techniques whenformulating patient diagnoses. Librarians and information science professionals, moreover,use inductive processes while engaged in classification processes, such as
indexing ormeta-tagging.The analytic induction approach involves an iterative testing andretesting of theoretical ideas using the data [10]. Investigators use analytic induction to develop moreclearly defined concepts or categories by examining individual cases against emergingconcepts [11]. It seeks to remainfaithful to empirical observations of a
limited number of cases as any categorizationstake shape, while ensuring that investigators avoid jumping to premature conclusions. Itabstracts from some detailed observations and then, in a quasi-deductive way, it teststhose abstractions against more and more cases. The abstractions are revised if they provetoo inflexible or too narrow to
incorporate any apparent deviant cases [12].Analytic inductive approaches orient one unfamiliar with a new phenomenon tomake sense out of it. In a way, analytic inductivism creates order out of disorder, or atleast order amidst relative confusion. A zoologist, for example, upon encountering a newspecies, might initially categorize the animal by
color. Eventually the zoologist findsthis narrow color categorization scheme to be insufficient over successive cases toaccurately describe additional examples of the new species, which are otherwise similar,except for the different colors. The zoologist instead shifts focus to the presence ofvertebrae in the new species as a possibly more precise
categorization system for uniquelydefining the species [13].Becker illustrated the similar use of analytic inductivism in the socialsciences when he wrote: Once we have isolated a generic feature of somesocial relation or process and given it a name, and thus created a concept, we can lookfor the same phenomenon in places other than where we found
it [14]. Inductive analysis in a broader senseoffers great flexibility in defining previously nebulous categories and classifications,whether in the physical sciences, in the social sciences, or in clinical settings[15]. Inductive analysis can onlyserve as a starting point that initiates further exploration to validate concepts orsystems in the real world. Neither
inductive nor deductive logic approaches alone willsuffice in the research process [16]. Yet, inductivism offers the advantage of viewing even a familiarresearch problem from a fresh perspective [17].In this study, the analytic inductive aspect of defining a study populationrelied on reacting to existing lists in order to more precisely define the final
criteriafor identifying all members of the study population. Questions arose about the currentemployment status of certain faculty members who had left the university when their namesstill appeared on a list of faculty members funded through the CTSC, to cite one example.As noted already, the simplified truth table displayed in Table 1 guided the
dual definitional and identification processes.The study population description needs to offer a clear definition as to whobelongs to the study population and who should be excluded from the study population. TheUniform Requirements for Manuscripts Submitted to Biomedical Journalsremind investigators to be explicit about the selection criteria for
inclusion andexclusion that define a study population, adding that The guiding principleshould be clarity about how and why a study was done in a particular way[18]. Some researchers recommendincluding a table that delineates inclusion criteria [19]. The left-hand column in Table 1 provides an example of such inclusion criteria.Investigators should
employ standardized, commonly understood definitions ofgroups whenever possible in developing a study population description. The population ofaffiliated faculty members described in this article adhered to common conceptions offaculty members. Imagine the potential complexity of defining a study populationassociated with more nebulous
concepts. Comstock et al. reveal, in their analysis ofmultiple epidemiological studies, how different investigators employed their ownoperational definitions for the concepts of race and ethnicity, rather than standardizeddefinitions of these concepts [20].The net result of these multiple definitions undermined the utility of comparing thestudies.
Gobbens et al. similarly discovered that the commonly referenced phrasemedical frailty in the elderly did not have a standard definition,despite some investigators misconceptions to the contrary [21]. The research community in suchcircumstances might need to convene a consensus conference to arrive at a commonlyunderstood definition
[22].Investigators need to be alert to (and, if necessary, to correct for) thepossibility that their inclusion and exclusion criteria reflect gender, racial, ethnic,economic, or information disparities biases [23]. The first author made such a mistake, years ago while conducting astudy of rural health care providers. The author assumed that most rural
inhabitants hadaccess to the same high-quality Internet connections as urban residents. Not much later,the field informants for the study population fortunately corrected this misunderstanding[24]. Attitudes, behaviors, orskills within a study population might change over time in other circumstances. If thatchange itself serves as a focus of the study,
this dynamic needs to be addressed in theresearch strategy. For example, if a research study wishes to gauge the effectiveness oflibrary or informatics training on a defined population, but some members of the initialstudy population acquire the training via different venues, then the investigators need toidentify and exclude these individuals from the
study population.Who applies the stated inclusion criteria to determine eligibility? The authorsdefined the study population and then recruited participants directly from that definedpopulation in every study that they have conducted. One experiment involving first-yearmedical students used enrollment lists of students in good academic standing to
define thestudy population [25]. What if astudy recruits individuals by asking prospective participants to self-identify? In suchcircumstances, study population members own self-definitions might not align withinvestigators definitions. One study found that immigrant and refugee youthself-defined themselves in ways within the contexts of their own
experiences[26]. Investigators must clearlydefine and promulgate their definition of a study population early in the study to avoidenrollment of ineligible individuals either later in the study or at other study sites[27].Validity refers to the close proximity of a defined concept and what theinvestigators are measuring [28].For the central example in this
article, a poorly defined or recruited study population ofputatively CTSC-affiliated faculty members that includes ineligible individuals such asstaff members who are not engaged in the same types of roles will jeopardize thecredibility of the study. The inadvertent inclusion of faculty not affiliated with theCTSC or retired faculty members would have
similarly threatened the integrity of thestudy. Critics could justifiably deem this, or any other study, to be flawed due tosloppiness in the assembling of the study population.The authors implemented this study in a highly controlled university environmentwhere many resources were available to verify the accuracy of individual members of thedefined
study population. The authors had an online employee directory, a facultycontracts office, and departmental administrators who often could quickly resolve identityor status issues. The authors additionally had their own extensive 17 years of cumulatedexperience with the CTSC to aid in the resolution of identity issues with a high degree offidelity.
Many research studies occur in less-controlled field contextsthat lack such verification resources or expert knowledge.Simpson et al. have noted that Although it is recommended that studyeligibility criteria should be clear, objective and precise, they are often complex andopen to interpretation [29]. The authors hope that the recommendations in this
article will helpothers to streamline and lend greater credibility to their own studies involving humanpopulations. The authors could not locate a study to serve as an exemplar of a perfectlydefined and identified study population. Instead, they identified a series of large scalecohort studies in the International Journal of Epidemiology that do
offerdefinitions of study populations that are both concise and precise. The cohorts involvestudy populations as diverse as Japanese diabetics, Danish nurses, secondary schoolstudents in Amsterdam, twins, German uranium miners, and Thai university students[3035]. Readers might find these examples helpful for theirown research studies.Institutions
and organizations often function and build decisions on definitionsof groups that are not well defined. Such definitions will serve episodic needs connectedwith an initiative or program in the short-run, rather than as master lists capable ofserving long-term institutional needs. In the example at the University of New Mexico,many official CTSC
communications contain the words affiliated oraffiliation when referring to faculty with an institutionalrelationship, when no definition exists to guide one in interpreting what these wordsmean. All organizations reflect at least some ambiguity when defining affiliated facultygroups. Still, many investigators wanting to conduct organizationally related
researchoften assume, at least initially, that the organizations have rigorously defined all groupdefinitions.Real world experience reveals wide gaps between aspirational goals and actualpractices when defining populations. Motivating organizations to constructwell-thought-out definitions poses challenges, since doing so might force
theseorganizations to confront very difficult structural, hierarchal, political, or culturalconflicts. Some examples of these myriad conflicts may involve resolving ambiguities aboutbudgeting, organizational authority, or political problems. As an example, defining who isaffiliated with a CTSA at an institution may impact the authority academic
departments orother research centers have over their own primarily affiliated faculty members. Thesekinds of probing discussions are often difficult to pursue smoothly and might bepolitically charged.Despite these challenges, organizations that invest the time and resources tomore rigorously define these group definitions will reap the previously
describedlong-term benefits. Perhaps analogous to swallowing bad-tasting medicine, working outimportant group definitions will improve organizational health by helping the organizationto engage in difficult, complex, or otherwise unpleasant issues.Defining a study population early in the design stages of a research project willhelp to facilitate a
smooth implementation phase. Clear definitions inform the value ofapplying research results to relevant populations for real world purposes. Importantly, acarefully and accurately defined study population enhances the completed studysvalidity. This article describes the many challenges in defining a research study populationand their potential
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