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Abstract: Nursing research frequently examines abstract phenomena, such as HRQL. Because of this issue, many just categorize data as either categorical or continuous. (2011) study, parents and their adolescent children's perceptions about HRQL are expected to be similar, and chance differences between the scores of the parents and adolescents may not be as large as those from two groups who do not have a relationship. [...] a paired t-test was used. 
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Full text: Nursing research focuses on describing phenomena, exploring and explaining relationships among variables, or exploring the effects of interventions. With a clear purpose identified, the researcher determines the best methods, including a plan for data analyses, to meet the goals of the research. Statistical analyses serve to organize information, generalize findings, and identify differences, associations, and relationships between variables studied (Munro, 2005). The primary purpose of the study by Ravens, Svavarsdottir, and Zhang (2011) was to determine the degree of agreement between parents' and adolescents' ratings of the teen's health-related quality of life (HRQL). One statistical test chosen to address this purpose was the paired t-test. A discussion of the paired t-test follows. 
To interpret and use statistics, it is helpful to a) identify a null hypothesis, b) determine the type and level of data collected so that an appropriate statistical test is chosen, c) select a level of significance, and d) estimate the number of participants needed by choosing power and effect size. A null hypothesis indicates there is no difference between groups or no relationship between variables (Munro, 2005). Although researchers seldom state hypotheses in the null format, one must identify the null to interpret the statistical analysis. The null hypothesis for the Ravens et al. (2011) study states there are no differences (the difference is 0) between the adolescent and parent scores on the PedsQLTM 3.0 Asthma Module. 
Levels of Measurement 
There are four types or levels of measurement scales for variables, and they are ranked from lowest to highest level - nominal, ordinal, interval, and ratio (Munro, 2005). Different statistical tests require specific levels of measurement. The lowest type of measurement is the nominal scale, which uses categories to organize or code data. The categories, while possibly represented by a number to allow analysis, have no order. An example in the current study of nominal level data is whether the participating parent was the father or the mother. Ordinal scales have a meaningful numeric order, but there is no significance to the interval between the numbers. For example, in the current study, participants were asked to rate the severity of their asthma as mild, moderate, or severe. Although it is clear that there is an order to these severity levels, there is no consistent physically measureable difference between mild, moderate, and severe for this self-perception assessment. Interval level variables have a meaningful numeric order, and also have meaningful consistent and equal measurement units between each interval. An example of an interval level variable is the Fahrenheit scale on a thermometer. Ratio level data have all the qualities of interval level data and also have an absolute zero where the variable does not exist. Data collected at the ratio level allows the greatest number of options for statistical analyses. Many physiological measures are ratio level. These include age, blood pressure, and weight. Use of higher levels of measurement of variables allows use of more complex statistical procedures and greater precision in measurement (Munro, 2005). 
The PedsQLTM 3.0 Asthma Module, the primary variable in the Ravens et al. (2011) study, consists of 28 items that address a potential problem with asthma. The teen or parent responds to each item using a 5-point Likert scale, ranging from "never a problem" to "almost always a problem." Scores between 0 to 100 are obtained, with higher scores representing better quality of life (QOL). There is discussion among statisticians about whether a Likert-type scale is ordinal or interval level data (Munro, 2005). In a true interval or ratio level variable, units are in equal intervals, and one can add and subtract these units. The intervals in a Likert scale are abstract. Nursing research frequently examines abstract phenomena, such as HRQL. Because of this issue, many just categorize data as either categorical or continuous. Nominal and ordinal data would be considered categorical, and interval and ratio level are continuous. Most nursing researchers accept Likert scales as continuous level data to allow application of statistical analysis. As continuous level data, the scores on the PedsQLTM meet the criteria for statistical analysis using the paired t-test. 
The t-Test 
The Student t-test is frequently used in health research to determine differences between two groups. This test was developed by William Grosset, who published under the pseudonym "Student" (Munro, 2005). Appropriate use of the t-test requires the following conditions: 1) the outcome variable is at the continuous level, 2) two groups are being compared, and 3) the two groups are independent (Heavey, 2011). In the Ravens et al. (2011) study, parents and their adolescent children's perceptions about HRQL are expected to be similar, and chance differences between the scores of the parents and adolescents may not be as large as those from two groups who do not have a relationship. Therefore, a paired t-test was used. The mathematical computation of a paired t-test considers the expected correlation between the teen and parent scores so that it is easier to identify an existing significant difference (Munro, 2005). 
The significance level (or p value) is used to quantify how probable it is that the null hypothesis is true. The p value ranges from 0.00 (0% chance that the null hypothesis is true) to 1.00 (100% chance that the null hypothesis is true). Ravens et al. (2011) chose a significance (alpha) level of 0.05, indicating that there is a 5% chance that the null hypothesis will be incorrectly rejected, a Type I error. In other words, for the Ravens et al. (2011) study, there is a 5% chance that a difference that does not really exist between the adolescent's scores and the parent's scores on the PedsQLTM 3.0 Asthma Module is identified. 
In the Ravens (2011) study, none of the paired t-tests were statistically, significantly different for the total score or the subsets of the PedsQLTM. Ravens et al. (2011) suggest the study may have been underpowered (too few participants) because of possible cultural differences. The power analysis was not based on differences in HRQL between the U.S. and Iceland. Future studies will need to consider this potential difference. 
Power and Effect Size 
When planning statistical analysis, researchers must determine how many subjects are needed for accurate representation of the population to find a difference when one exists. It is important to make accurate predictions both to enhance the accuracy of the findings and also to avoid waste of resources by collecting more data than needed. Power and effect size help estimate the number of subjects needed. Power is defined as the probability of correctly rejecting the null hypothesis. The acceptable level of power is usually 80% (Munro, 2005), meaning there is a 20% probability of accepting a false null hypothesis (Type II error). This typically occurs if the sample is not large enough for differences to be detected. Tables such as those developed by Jacob Cohen (1988) help determine the sample size needed for the power desired for different statistical tests. 
Effect size is the degree to which a relationship exists or the size of the difference between two variables (Heavey, 2011). Effect size and sample size are inversely related. If a variable has a strong effect, it will be evident in a small sample size. Smaller effects need larger samples to be detected. Cohen (1988) is a widely accepted expert on effect size and categorizes effect size as follows: small effect is 20%, moderate effect is 50%, and large effect is 80%. Power and effect size can be determined using data from previous studies. Ravens et al. (2011) chose 80% power to detect a moderate effect for the paired t-test, and therefore, needed a sample of 30 dyads (each dyad consisted of an adolescent with asthma and one of their parents). 
Conclusion 
The paired t-test is a statistical method that is appropriate for comparing differences between two related groups, such as adolescents with asthma and their parents, on a variable measured at the continuous level, such as the scores on the PedsQLTM. Determination of the number of needed study participants is based on the power desired for the paired t-test test and the effect size expected. 
Sidebar
With Demystifying Research, nursing research leaders comment on some aspect of a research article featured in the issue, with the aim of helping the reader better understand research. Look for Demystifying Research in each issue of Pediatric Nursing. 
It is important to make accurate predictions both to enhance the accuracy of the findings and also to avoid waste of resources by collecting more data than needed. 
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