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Sensory Function HESI Case Study: A Mathematical
Approach to Neurological Assessment

Healthcare professionals frequently encounter situations requiring the quantitative analysis of patient
data, particularly in neurological assessments. The HESI (Health Education Systems, Inc.) case studies
often present scenarios demanding such analysis, particularly those focused on sensory function.
Understanding the mathematical concepts underpinning the interpretation of sensory test results is
crucial for accurate diagnosis and effective treatment planning. This article will explore the
mathematical aspects of interpreting sensory function data within a hypothetical HESI case study,
providing a step-by-step guide to relevant calculations and interpretations.

Hypothetical HESI Case Study:

A 65-year-old male patient, Mr. Jones, presents with complaints of numbness and tingling in his right
hand and arm. Initial neurological examination reveals decreased sensation to light touch, pinprick,
and temperature in the right upper extremity. Quantitative sensory testing (QST) is performed,
yielding the following data:

Light Touch: Right hand: 5/10; Left hand: 10/10 (Scale: 0-10, 10 being normal sensation)
Pinprick: Right hand: 3/10; Left hand: 10/10 (Scale: 0-10, 10 being normal sensation)
Temperature: Right hand: 4/10; Left hand: 10/10 (Scale: 0-10, 10 being normal sensation)
Vibration: Right hand: 7/10; Left hand: 10/10 (Scale: 0-10, 10 being normal sensation)

Mathematical Concepts and Calculations:

1. Percentage Change Calculation: A fundamental mathematical operation used in analyzing sensory
data is calculating the percentage change from baseline or expected values. In this case, we can
compare Mr. Jones's affected right hand to his unaffected left hand.

Example (Light Touch):
Baseline (Left Hand): 10/10
Affected (Right Hand): 5/10
Difference: 10 - 5 = 5
Percentage Change: (5/10) 100% = 50% decrease in light touch sensation.

We repeat this calculation for pinprick, temperature, and vibration.
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2. Averaging Sensory Scores: To obtain a more comprehensive overview of Mr. Jones's sensory
impairment, we can average the percentage change across different sensory modalities.

Step 1: Calculate percentage changes for each modality as shown above. Let's assume we've
calculated the following percentage decreases:
Light Touch: 50%
Pinprick: 70%
Temperature: 60%
Vibration: 30%

Step 2: Sum the percentage decreases: 50% + 70% + 60% + 30% = 210%

Step 3: Divide the sum by the number of modalities (4): 210% / 4 = 52.5%

This indicates an average 52.5% decrease in sensory function in the right hand compared to the left.

3. Standard Deviation: While averaging provides a general overview, it doesn't reflect the variability in
the degree of sensory impairment across different modalities. Standard deviation helps quantify this
variability. This is a more advanced calculation, requiring a more complex formula, but we can
illustrate the concept:

Step 1: Calculate the mean percentage decrease (52.5% as calculated above).
Step 2: For each modality, find the squared difference between its percentage decrease and the mean
(e.g., (50%-52.5%)², (70%-52.5%)², etc.).
Step 3: Sum these squared differences.
Step 4: Divide the sum by (n-1), where n is the number of modalities (4). This gives the variance.
Step 5: Take the square root of the variance to obtain the standard deviation.

A higher standard deviation indicates greater variability in sensory loss across different modalities.
This information is crucial in determining the potential underlying cause of the sensory deficit.

4. Graphical Representation: Data can be visually represented using bar graphs or line graphs. This
allows for a quick and intuitive understanding of the patient's sensory profile. The x-axis would
represent the different sensory modalities, and the y-axis would represent the percentage change or
the raw scores.

Summary:

Analyzing sensory function data involves various mathematical operations, from simple percentage
calculations to more complex statistical analyses like standard deviation. These calculations are
instrumental in quantifying the extent of sensory impairment, comparing it across different
modalities, and ultimately contributing to a more accurate diagnosis and personalized treatment plan.
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Understanding these mathematical concepts empowers healthcare professionals to make informed
clinical decisions based on objective data.

FAQs:

1. Why are percentage changes used instead of raw scores? Percentage changes provide a
standardized way to compare sensory function across different individuals and modalities, even if
their baseline sensory levels vary.

2. What if a patient has normal sensation in some modalities? Include the '0% change' for those
modalities in your calculations to get a complete picture.

3. How is standard deviation relevant in clinical practice? High standard deviation suggests a more
diffuse or atypical neurological process, possibly requiring further investigation.

4. Can other statistical analyses be applied? Yes, other statistical methods, such as t-tests or ANOVA,
can be used to compare sensory function between different groups of patients or different time
points.

5. What are the limitations of using numerical scales in sensory testing? Subjectivity in patient
reporting can introduce errors. Combining numerical scales with observational assessments is crucial.

6. Are there other ways to assess sensory function besides QST? Yes, other methods include pinprick
tests, light touch tests, and tests of proprioception (sense of position) and vibration sense using a
tuning fork.

7. How can this mathematical analysis influence treatment decisions? The quantitative data helps in
determining the severity of the sensory deficit, guiding the choice of interventions (e.g.,
physiotherapy, medication, or referral to specialists). It also allows for objective monitoring of
treatment response.
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