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Introduction
Today, researchers use different scientific methods used in research articles. The most commonly used scientific methods are experiments, case studies, surveys, non-descriptive studies, and descriptive studies among others. Scientific methods commonly used in health researches are naturalistic observations and cross-sectional methods. An analysis of these two methods will be conducted by looking at two articles; that is “The Use and Interpretation of Quasi-Experimental Studies in Medical Informatics” by Harris et al., (2006) and “How Can We Learn About Developmental Processes from Cross-Sectional Studies, or Can We?” by Kraemer et al., (2000). 
Article 1
Title - The Use and Interpretation of Quasi-Experimental Studies in Medical Informatics
Authors - ANTHONY D. HARRIS, MD, MPH, JESSINA C. MCGREGOR, Ph.D., ELI N. PERENCEVICH, MD, MS, JON P. FURUNO, Ph.D., JINGKUN ZHU, MS, DAN E. PETERSON, MD, MPH, JOSEPH FINKELSTEIN, MD.
Hypothesis - To determine whether authors acknowledged the potential limitations of this design.
In article 1, Harris et al., aimed at reviewing different articles using a quasi-experimental study design. This is an intervention study that is aimed at establishing a cause and effect relationship between variables. This method assigns participants using a non-randomize approach. Using a non-random approach to assign participants to groups is associated with the fact that the researcher does not have control over the treatment and lacks a control group. It is a method that focuses on demonstrating causality between an outcome and interventions. Choosing participants using a non-randomized approach is important in medical research because of ethical issues that may arise, the presence of small data samples, difficulty to randomize samples by location, and difficulty to randomize participants. One of the weaknesses associated with this method is its inability to randomize the sample. Failure to randomize data affects the credibility of research because establishing causality is not achieved. The causal relationship between interventions and outcomes is vague. Another challenge associated with this scientific research method is the inability to control important confounding variables. The presence of confounding variables implies that they are immeasurable and cannot be controlled. This method is also associated with the regression of the mean, which affects the internal validity of the research. Quasi-experimental studies are divided into four study designs, including those without control groups, those that use control groups without pretest, those that use control groups and pretests, and interrupted time-series designs.  
The method used to gather data in this research was a systematic review of books published in different informatics journals over four years. The identified quasi-experimental studies were grouped based on internal validity. Another criterion used to group the data was the application domain. Seven categories were identified using application domains. These categories were health and clinical management, patient records, health information systems, medical signal processing and biomedical imaging, decision support, knowledge representation, and management, education and consumer informatics, and bioinformatics. Papers published in the Journal of the American Medical Informatics Association (JAMIA) and the International Journal of Medical Informatics (IJMI) between 2000 and 2003 were reviewed by Harris and later by McGregor, Perencevich, and Furuno. 34 quasi-experimental studies were reviewed and categorized into three groups, A, B, and C.  
Article 2
Title - How Can We Learn About Developmental Processes from Cross-Sectional Studies, or Can We?
Authors - Helena Chmura Kraemer, Ph.D., Jerome A. Yesavage, M.D., Joy L. Taylor, Ph.D., and David Kupfer, M.D.
Hypothesis - published cross-sectional studies serve to discourage the proposal of necessary costly and time-consuming longitudinal studies, for they seem to suggest that the answers are already known.
The developmental design that was used to research this article was the cross-sectional research design. A cross-sectional research design is an observational study where the researcher measures the outcomes of participants at the same time. Participants in this study design are chosen based on the inclusion and exclusion criteria designed for a particular study. this design is often applied in population-based surveys to assess the prevalence of diseases and their developmental processes. Researchers in this article have identified the advantages and disadvantages of using this research design.  
One of the advantages is that correlation coefficients are interpreted to show the relationships between developmental processes. In this context, the design allows a researcher to study multiple outcomes and exposures. The studies are quick, easy to conduct, and cheap compared to longitudinal studies, which are time-consuming and costly. Using this design allows a researcher to collect data on all variables at the same time. Another advantage identified in the article is the prevalence of the developmental processes under investigation can be easily measured. It can be used to measure the prevalence of diseases' developmental processes taking exhibiting different trajectories. They can be used to measure factors in fixed, parallel, and non-parallel trajectories. Using this design allows researchers to generate a hypothesis. They help in the development of hypotheses because they offer a detailed descriptive perspective about a certain phenomenon. 
A key disadvantage of cross-sectional studies is that they can be misleading. This disadvantage is associated with their inability to measure the incidence and interpret the relationships identified between variables. Mathematical computations used to draw longitudinal inferences from cross-sectional studies also play a role in misleading. The reliability of measurement can be affected by errors of measurements. Different errors affect the accuracy and minimize the reliability of research. There is the challenge of association and causation. Researchers find it hard to determine what precedes the other between exposure and outcomes. 
To gain a better understanding of this scientific method, the researchers presented the types of developmental trajectories addressed using this method. Five case studies are presented to show how cross-sectional means and correlations are misleading. In cases 1 and 2, the problem of interpreting generated means is discussed. The means and standard deviations are different at different points of the developmental process because of time standardization. 
To minimize errors in this scientific method, researchers recommended the use of precise reporting language, choose measures carefully to minimize errors, use random sampling, use fixed traits as variables, avoid time standardization, present fixed-time results, have a time scale, and report outcomes separately.
Summary of Conclusions 
In article 1, the authors conclude that there are a few pieces of research that address the benefits and limitations of quasi-experimental study designs. The conclusion offers recommendations on how to future studies using this design should be conducted. Based on the hierarchy (internal validity), researchers should choose the most appropriate design. Article 2 concludes by addressing the benefits and limitations associated with the use of a cross-sectional study design. Further, it addresses the existing gap when it comes to addressing the limitations of this method. The researchers also offer recommendations on how to address the limitations associated with this design.  
Statistics provided in article 1 show that quasi-experimental studies are used in medical informatics all the time. Of the reviewed studies, the majority mention the presence of limitations and how they affect the reliability and validity of outcomes. The limitations identified were few in the highest-ranked design in the hierarchy. Statistics in article 2, from the five cases, presented, show that cross-sectional studies have numerous limitations, which can affect the reliability and validity of results. Presenting these statistics is essential because it indicates how the limitations have been overlooked and the approaches that can be used to address them and enhance the reliability and validity of research outcomes. The statistics are also consistent with the conclusions presented in both articles. 
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