
Data Science in Human Physiology and Health
Data Science  ·  Practice Test  ·  18 Questions

1. Which type of data structure is most commonly used to represent genomic sequences,
enabling efficient pattern matching and analysis for disease gene identification?

A) Graph structures

B) Arrays and strings

C) Relational tables

D) Tree structures

2. In the context of medical imaging analysis using deep learning, what architectural
component is primarily responsible for capturing spatial hierarchies of features, such
as edges and textures, in anatomical structures?

A) Recurrent Neural Networks (RNNs)

B) Fully Connected Layers

C) Convolutional Layers

D) Long Short-Term Memory (LSTM) units

3. What data science technique is crucial for identifying subtle, non-linear
relationships between a vast number of genetic markers and a specific disease
phenotype, often involving high-dimensional data?

A) Linear Regression

B) Principal Component Analysis (PCA)

C) Ensemble Methods (e.g., Random Forests, Gradient Boosting)

D) K-Means Clustering

4. When analyzing electronic health records (EHRs) for predictive modeling of patient
outcomes, what is a primary challenge in dealing with the temporal nature of clinical
events?

A) Lack of feature scaling

B) High dimensionality of static features

C) Handling missing values and irregular sampling intervals

D) Overfitting due to small sample size

5. What type of machine learning algorithm is most suitable for classifying medical
images into different disease categories, given a large dataset of labeled images?

A) Unsupervised Learning (e.g., clustering)

B) Reinforcement Learning

C) Supervised Learning (e.g., Convolutional Neural Networks)

D) Dimensionality Reduction
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6. In pharmacogenomics, what data science approach is used to predict an individual's
response to a specific drug based on their genetic makeup?

A) Time Series Analysis

B) Association Rule Mining

C) Classification and Regression Models

D) Network Analysis

7. What is the primary role of Natural Language Processing (NLP) in extracting
information from clinical notes for research purposes?

A) Image segmentation

B) Predicting patient adherence

C) Identifying mentions of symptoms, diagnoses, and treatments

D) Optimizing hospital bed allocation

8. When developing a sepsis prediction model using physiological sensor data, which
data science technique is essential for dealing with the continuous and potentially
noisy nature of time-series measurements?

A) Support Vector Machines (SVMs)

B) Hidden Markov Models (HMMs) or Recurrent Neural Networks (RNNs)

C) Decision Trees

D) K-Nearest Neighbors (KNN)

9. What statistical concept is fundamental when performing feature selection in a
dataset with thousands of genetic variants to identify those truly associated with a
disease, thus mitigating the 'curse of dimensionality'?

A) Bayesian Inference

B) Hypothesis Testing (e.g., p-values, FDR)

C) Markov Chains

D) Non-negative Matrix Factorization (NMF)

10. In the analysis of protein-protein interaction networks to understand cellular
pathways, what type of data structure is most appropriate for representing the
relationships between proteins?

A) Matrices

B) Graphs (nodes representing proteins, edges representing interactions)

C) Time Series Data

D) Text Documents
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11. What data science methodology is frequently employed to cluster patients with
similar disease trajectories based on their longitudinal health data, aiding in
personalized treatment strategies?

A) A/B Testing

B) Clustering Algorithms (e.g., K-Means, Hierarchical Clustering)

C) Regression Analysis

D) Anomaly Detection

12. When building a model to predict the risk of cardiovascular disease, what is a
critical data preprocessing step for handling categorical features like smoking status
or hypertension?

A) Log Transformation

B) One-Hot Encoding or Label Encoding

C) Principal Component Analysis (PCA)

D) Singular Value Decomposition (SVD)

13. Which data science technique is essential for identifying anomalous patterns in
continuous physiological signals (e.g., ECG, EEG) that might indicate a critical
health event?

A) Time Series Forecasting

B) Anomaly Detection Algorithms

C) Topic Modeling

D) Recommender Systems

14. In the development of drug discovery models, what role does feature engineering
play when working with molecular structures and properties?

A) Reducing the number of data points

B) Creating meaningful numerical representations (e.g., molecular descriptors) for machine

learning models

C) Increasing the noise in the dataset

D) Eliminating missing values

15. What is a primary challenge in applying supervised learning to rare disease
diagnosis due to limited patient data?

A) Overfitting

B) Underfitting

C) Data Leakage

D) Imbalanced Datasets
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16. Which type of data is most amenable to analysis using survival analysis techniques
to model time-to-event data, such as patient survival time after a diagnosis?

A) Cross-sectional data

B) Longitudinal data with censoring

C) Image data

D) Text data

17. In the field of metabolomics, what data science approach is commonly used to
identify biomarkers for diseases by analyzing large-scale metabolite profiles?

A) Clustering

B) Dimensionality Reduction and Statistical Tests

C) Time Series Forecasting

D) Natural Language Processing

18. What is a key consideration when deploying a machine learning model for real-time
clinical decision support to ensure patient safety?

A) Maximizing model complexity

B) Ensuring model interpretability and robustness

C) Ignoring performance metrics

D) Using proprietary datasets only
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