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Frequency tables and graphs are among the most frequently used methods for presenting categorical variables in health research [1-6]. They
appear simple: researchers count how many participants belong to each category and then present the corresponding frequencies or percentages.
However, although the statistical procedure is straightforward, the interpretation of these distributions requires careful consideration [7].

A common approach is to interpret the category with the largest proportion as the main finding [8-10]. This approach is generally appropriate
for variables that are neutral descriptive characteristics, such as occupation, educational background, learning style, residence, or preferred source
of health information [7]. For example, if the learning styles of health cadres are distributed as auditory = 21%, visual = 75%, and kinesthetic =
4%, it is reasonable to state that the majority of health cadres (75%) had a visual learning style. In this situation, the largest category is the most
meaningful descriptive characteristic.

However, this principle should not automatically be applied to variables representing health status, disease conditions, or health risks. For
these variables, the largest category may represent the desirable or normal condition and may therefore conceal an important public-health
problem. In such circumstances, interpretation should focus on the proportion of participants experiencing an adverse health condition or
possessing a relevant risk factor, even when that category is not the largest. This distinction is important because statistical description and public-
health interpretation are not necessarily identical. A frequency table tells us how observations are distributed; interpretation should additionally tell
us what that distribution means from a health perspective [7].

For a neutral variable, the main descriptive question is usually: Which category ~ Table 1. Distribution of learning style
is most common? [7]. Consider the following hypothetical distribution of health

cadres according to learning style (Table 1). The appropriate interpretation is: The Learning style Frequency | Percentage
majority of health cadres (75%) had a visual learning style. This interpretation is Auditory 42 21

logical because visual learning style is not inherently a disease, health problem, Visual 150 75

or undesirable condition. The purpose of the analysis is primarily to describe the Kinesthetic 8 4

characteristics of the population. Therefore, the category with the largest
proportion naturally becomes the focus of interpretation. The same principle can  Table 2. Distribution of nutritional status
be applied to variables such as occupation, education, marital status, type of

health insurance, or preferred health-information source when these variables are Nutritional status Frequency | Percentage
being treated simply as descriptive characteristics. For example, if 68% of patients Overweight 4 2
are farmers, the researcher may state: Most patients (68%) were farmers. There Normal 154 77

is no statistical or epidemiological reason to interpret the 12% office workers or
8% unemployed participants as the principal finding merely because those
categories may have particular contextual relevance.

The situation changes when the variable represents a health condition.

Underweight 42 21

Table 3. Distribution of nutritional status

Suppose the nutritional status of 200 adolescents in Village A is distributed in
Table 2. If the researcher simply follows the "largest percentage” rule, the Maternal age at pregnancy | Frequency | Percentage
. . i . o <20 years 36 18
interpretation would be: The majority of adolescents (77%) had normal nutritional 20-35 years m =

. Although thi [ isticall i idemiologicall .
status. Although this statement is statistically correct, it may be epidemiologically 535 years 20 10

incomplete [7]. A more health-oriented interpretation would be: Underweight
remained a substantial nutritional problem among adolescents in Village A,
affecting 21% of the population. The reason is that 21% is not merely a small descriptive category. It represents one in every five adolescents
experiencing an adverse nutritional condition. Even though normal nutritional status constitutes the largest category, the 21% underweight
prevalence may represent an important public-health concern requiring attention. Thus, the researcher should not allow the 77% normal category
to overshadow the health problem represented by the 21% underweight category. Importantly, describing a prevalence as "high" or "serious"
should ideally be supported by an appropriate epidemiological or programmatic reference value. Nevertheless, a prevalence of 21% clearly
warrants attention because of the substantial number of adolescents affected.

The key question is not always "which category is the largest?" This distinction can be summarized by changing the question used during
interpretation. For a neutral variable, ask: Which category is the most common? For a health-status variable, ask: What proportion of the population
has an adverse health condition? For a risk-factor variable, ask: What proportion of the population is exposed to the risk factor? These questions
produce different interpretations from the same type of frequency table. The statistical procedure remains identical. What changes is the meaning
assigned to the categories. This is particularly important in public-health research because the largest category is frequently the normal or healthy
category. If researchers always focus on the largest percentage, they may inadvertently emphasize the healthy majority while underemphasizing
a smaller but epidemiologically important subgroup.

The same logic applies to variables representing risk factors. Consider maternal age at pregnancy as an example (Table 3). Suppose 200
pregnant women are categorized according to whether their age at pregnancy is considered too young, within the recommended range, or too old
according to the operational definition used in the study. A purely descriptive interpretation would be: Most pregnant women (72%) were within
the recommended maternal age range. Again, this statement is correct, but it does not necessarily communicate the most important health-risk
finding. For a public-health interpretation, attention should instead be directed toward the exposed groups: A considerable proportion of pregnant
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women experienced age-related pregnancy risk, with 18% becoming pregnant at an age considered too young and 10% at an age considered too
old. The two risk categories can also be combined when scientifically justified: Overall, 28% of pregnant women were in age groups considered
potentially at risk because of maternal age at pregnancy. This interpretation immediately communicates the public-health relevance of the
distribution: more than one in four pregnancies occurred outside the predefined age range considered optimal in the study. The important point is
that the 72% "recommended age" category should not automatically become the central finding simply because it is the largest category. The
18% and 10% categories represent exposures that may have implications for maternal and child health.

A frequency table has at least two levels of interpretation. The first level is statistical description: "Twenty-one percent of adolescents were
underweight." The second level is substantive or public-health interpretation: "Underweight affected 21% of adolescents, indicating a substantial
nutritional problem that warrants attention.” The first statement describes the data. The second explains why the number matters. This distinction
is particularly important in manuscripts because readers should not be required to determine the public-health implications themselves.
Researchers should interpret the findings while remaining appropriately cautious.

However, interpretation should not exaggerate the evidence. A researcher should avoid automatically labeling a prevalence as "very high,"
"epidemic," or "serious" unless an accepted threshold, guideline, comparison population, or epidemiological criterion supports that conclusion. For
example, instead of writing: "Only 21% were underweight." A more appropriate interpretation may be: "Underweight affected 21% of adolescents,
representing a substantial proportion of the population and an important nutritional concern." This wording avoids minimizing the problem while
also avoiding an unsupported claim about severity.

The same principle applies to risk factors. A researcher should first establish the operational definition of the risk category. For maternal age,
for example, the categories "too young" and "too old" should not be introduced arbitrarily. The study should specify the criterion used to define
these categories, based on an appropriate guideline or established epidemiological definition. The interpretation can then be expressed as: "Using
the study's predefined age criteria, 18% of pregnant women were classified as being in the younger high-risk age group and 10% in the older
high-risk age group." This is more scientifically defensible than simply stating: "Twenty-eight percent of mothers were too young or too old." The
former makes clear that the classification depends on a predefined criterion.

The fundamental lesson is that frequency analysis is descriptive, but interpretation is contextual. The same percentage can have very different
meanings depending on what the category represents. A category representing a preference, occupation, or learning style generally describes
who or what is most common. A category representing disease, malnutrition, disability, inadequate health behavior, or exposure to a risk factor
describes how much of a health problem or risk exists in the population. Consequently, researchers should move beyond the mechanical rule:
"Interpret the largest percentage," and adopt a more appropriate rule: "Interpret the category that is most meaningful for the research question
and, for health-related variables, explicitly communicate the magnitude of adverse health conditions and risk exposures." This approach makes
statistical reporting more closely aligned with epidemiological reasoning and public-health decision making.

Accurate interpretation of frequency tables and graphs is not merely a matter of wording or presentation; it is a fundamental component of
scientific research and publication [11-18]. In health research, an incorrectly interpreted distribution can transform accurate statistical information
into a misleading message, particularly when a researcher focuses only on the largest proportion while overlooking a smaller but important
proportion representing a disease, health problem, or risk exposure. Misleading interpretation may subsequently produce misleading conclusions,
and misleading conclusions can lead to inappropriate scientific judgments, misguided public-health decisions, and ineffective allocation of
resources. In the context of health care and public health, such errors may ultimately have consequences for interventions, policies, and the
populations they are intended to protect. Therefore, researchers have a scientific and ethical responsibility not only to calculate frequencies and
percentages correctly, but also to interpret them according to the substantive meaning of each variable and its implications for health. An error in
interpretation can lead to misleading information [19]; misleading information can lead to misleading conclusions [20]; misleading conclusions can
lead to wrong decisions [21] and wrong decisions in health can cause harm [22].

In conclusion, interpreting frequency tables and graphs in health research requires more than identifying the category with the largest
percentage. For neutral descriptive variables such as occupation, learning style, or preferred information source, the largest proportion generally
provides the most appropriate summary of the population's dominant characteristic. For variables representing health status, disease, or health
risk, however, the researcher should deliberately identify and communicate the proportion experiencing an adverse condition or exposed to a
relevant risk factor. The essential principle is therefore simple: for neutral variables, describe what is most common; for health-status and risk
variables, emphasize what represents a health problem or meaningful exposure. Good interpretation transforms a frequency distribution from a
collection of percentages into a meaningful statement about the health of a population.
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