
PSYCHOLOGICAL STATISTICS statistics.arabpsychology.com

What is a Confounding Variable?
(Definition & Example)

Authored by

Mohammed looti

November 5, 2025

RECOMMENDED CITATION

Mohammed looti (2025). What is a Confounding Variable? (Definition & Example).

PSYCHOLOGICAL STATISTICS. Retrieved from

https://statistics.arabpsychology.com/?p=10856

https://statistics.arabpsychology.com/?p=10856
https://statistics.arabpsychology.com/?p=10856
https://statistics.arabpsychology.com/?p=10856
https://statistics.arabpsychology.com
https://statistics.arabpsychology.com


What is a Confounding Variable? (Definition & Example) 2

PSYCHOLOGICAL STATISTICS statistics.arabpsychology.com

Understanding Variables in Experimental Design

In the field of statistics and experimental research, the goal is often to determine if a change in one

factor leads to a predictable change in another. To achieve this, researchers focus on two primary

components: the independent variable and the dependent variable.

The independent variable (IV) is the factor that the experimenter deliberately manipulates,

changes, or controls. The aim is to observe how these manipulations affect the outcome of the

study.

Conversely, the dependent variable (DV) is the factor being measured. It is the outcome expected

to change in response to, or be "dependent" on, the changes introduced in the independent

variable. Establishing a clear relationship between these two variables is fundamental to sound

research.

However, real-world experiments are rarely simple, and external factors often interfere.

Researchers must account for variables that exist outside the primary IV-DV relationship, as these

external factors can dramatically skew results and lead to erroneous conclusions.

Defining the Confounding Variable (The Third Factor)

A central challenge in experimental design arises when an unmeasured or uncontrolled factor

influences both the independent and dependent variables, thereby creating a spurious association.

This factor is known as a confounding variable.

If a confounding variable is present, it can make it appear as though a direct cause-and-effect

relationship exists between the IV and the DV, when in reality, the observed effect is caused by

the confounding factor itself.
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Confounding variable definition: A variable that is not the focus of the experiment, yet influences

both the independent and the dependent variables, thereby distorting the true measure of

association between them.

This type of variable can confound, or confuse, the results of an experiment and lead to highly

unreliable or misleading findings regarding causation.

A classic example illustrates this issue: Imagine a study analyzing data on ice cream sales and

shark attacks, revealing a strong statistical correlation. Does increased ice cream consumption

cause more shark attacks? Logically, this is highly unlikely. The more plausible explanation is the

existence of a third, unmeasured variable: temperature. When temperatures are warmer, more

people purchase ice cream, and simultaneously, more people swim in the ocean, increasing the

opportunity for shark encounters. Temperature is the confounding variable.
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Requirements and Impact of Confounding Variables

For any extraneous factor to officially be classified as a confounding variable, it must satisfy two

specific methodological requirements. Understanding these requirements is essential for designing

experiments that isolate the true effect of the independent variable.

The two requirements are:

It must be correlated with the independent variable.

It must have a causal relationship with the dependent variable.

Using the previous example, temperature is correlated with the independent variable (ice cream

sales) because warmer weather drives sales up. Furthermore, temperature has a direct causal

relationship with the dependent variable (shark attacks) because warmer weather increases the

number of swimmers exposed to sharks. If either of these conditions were not met, the factor

would not be a true confounder, but perhaps just a moderating or mediating variable.

Why Confounding Variables Are Problematic

The presence of confounding factors poses two major risks to the interpretation of research

findings, often rendering the results meaningless:

Confounding variables can create the illusion of a cause-and-effect relationship where none

exists. As demonstrated by the ice cream and shark attack example, the statistical correlation

suggested causation, but the relationship was entirely driven by the underlying influence of

temperature.
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Confounding variables can mask the true cause-and-effect relationship between variables.

Sometimes, a true association exists between the IV and DV, but the confounder is so powerful

that it obscures or minimizes the observed effect. For instance, suppose a study investigates

whether exercise reduces blood pressure. A potential confounder is the participant's starting

weight, which is correlated with exercise frequency and has a direct causal effect on blood

pressure.

While increased exercise may genuinely lead to reduced blood pressure, if the starting weights are

drastically different across treatment groups, the impact of weight might overshadow the more

subtle effect of the exercise intervention. Researchers must control for starting weight to accurately

measure the effect of exercise alone.

Confounding Variables and Internal Validity

In technical terms, the presence of uncontrolled confounding variables directly threatens the

internal validity of a study. Internal validity refers to the degree of confidence one can have that

the observed change in the dependent variable was truly caused by the manipulation of the

independent variable, and not by some other extraneous factor.

When confounding variables are not accounted for, the researcher loses the ability to attribute

cause with confidence. If a study lacks internal validity, the findings are compromised, as the

conclusion that "X causes Y" cannot be reliably supported. Ensuring strong internal validity is

paramount for establishing robust scientific findings.

A well-designed study strives to eliminate alternative explanations for the observed results. By
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identifying and controlling potential confounding factors, researchers strengthen the evidence

linking the independent variable directly to the dependent variable.

Strategies for Mitigating Confounding Effects

Fortunately, researchers have several established methods to manage or reduce the influence of

confounding variables, thereby enhancing the internal validity of their studies. Three key methods

used in experimental and quasi-experimental design are random assignment, blocking, and

matching.

1. Random Assignment

Random assignment is a foundational method, particularly effective in laboratory experiments. It

refers to the process of randomly allocating study participants to either a treatment group or a

control group.

For example, if studying the effect of a new medication on blood pressure, 100 individuals might be

recruited. Using a random number generator, 50 individuals are assigned to the control group

(placebo) and 50 to the treatment group (new pill).

The power of random assignment lies in probability: by distributing participants randomly,

researchers increase the likelihood that any potential confounding variables (such as age, gender,

pre-existing health conditions, or lifestyle factors) are distributed roughly equally between the

groups. This ensures that, on average, the groups are similar at the start of the intervention.

Consequently, any significant difference observed in the dependent variable (blood pressure

change) can be confidently attributed to the treatment itself, thus ensuring high internal validity.

2. Blocking

Blocking is a technique used when researchers know that a certain variable is likely to be a potent

confounder and want to explicitly control for its effect. It involves dividing individuals in a study into

homogenous subgroups, or "blocks," based on the values of that specific confounding variable.

Consider a study examining the effect of a new diet (IV) on weight loss (DV). Researchers

anticipate that gender will likely confound the results because physiological differences mean

males and females may respond differently to the diet, regardless of its effectiveness.

To implement blocking, the researchers would first divide all subjects into blocks:

Male

Female
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Then, within each block (e.g., within the "Male" block and separately within the "Female" block),

participants are randomly assigned to one of two treatments:

A new diet

A standard diet

By implementing this design, the variation caused by gender is isolated and controlled. This allows

the researchers to accurately measure the effect of the new diet within each gender category,

providing a much clearer picture of the true impact of the intervention.

3. Matching

Matching, often used in observational studies or when random assignment is not feasible, is a

type of experimental design where individuals are paired based on their values for potential

confounding variables. This creates comparison groups that are highly similar on key

characteristics.

Suppose researchers want to evaluate a new diet against a standard diet, recognizing that age

and gender are major potential confounding variables. To account for this, they recruit subjects

and then group them into pairs based on these characteristics.

Examples of matching pairs include:

A 25-year-old male is paired with another 25-year-old male, ensuring a match on both age and

gender.

A 30-year-old female is paired with another 30-year-old female, matching on both variables.

Once pairs are established, one subject within the pair is randomly assigned to the new diet, and

the other is assigned to the standard diet. After the study period, the weight loss for each subject is

compared only to their matched partner.
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This design allows researchers to be highly confident that any measured differences in weight loss

are attributable solely to the type of diet used, rather than the confounding effects of age or gender.

Drawbacks of Matching Designs

While powerful, matching is not without its operational challenges:

Loss of Subjects: If one subject drops out of the study, the corresponding matched partner must

also be removed, resulting in the loss of two data points instead of one.

Time-Consuming Recruitment: Finding subjects who perfectly match on multiple specific

variables (e.g., exact age, gender, and perhaps smoking status) can be extremely time-consuming

and resource-intensive.

Imperfection in Matching: It is practically impossible to match subjects across every conceivable

confounding variable. Residual variation between pairs will always exist, meaning the control is

robust but not absolute.

Despite these drawbacks, when resources allow, matching remains an exceptionally effective

research design for neutralizing the pernicious influence of confounding variables.
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