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Types of Research Design ALL Depend on the Question Asked

Research 
question?

Qualitative Mixed 
Methods Quantitative

Experimental

True 
Experimental

Quasi-
Experimental

Observational

Cohort Case Control Cross 
Sectional
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Cross-Sectional Studies
• A cross-sectional study involves looking at data from a 

population at one specific point in time.

• The study only exists at this ONE point in time.

• It is always observational (as no intervention is given by 
the researchers) and provides information about 
associations (not causation).

• It can be descriptive or analytical:
• Descriptive research classifies, describes, compares, and 

discusses measured data. 
• Analytical research focuses on cause and effect.

• If analytical, usually measures existing disease (D) and 
current exposure levels (E) at a single point in time in a 
particular population (P).

• Exposure and disease status are assessed simultaneously 
among individuals in a well-defined population.
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Time

Population assessed 
at a single point in 
time



Analytical Cross-
Sectional Study 

Example
Theroux et al 2019

• They examined the association 
between anxiety and 
temporomandibular disorder 
(TMD) in Australian chiropractic 
students, particularly its effect on 
quality of life (QOL).

• Population: Australian chiropractic 
students in 2019.

• Looking for Association between: 
• Anxiety
• TMD
• QOL
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Cross-Sectional Studies
Purpose:

• The purpose of the cross-sectional study is either descriptive, 
often in the form of a survey, to describe a population (or it 
can be analytical).

• Descriptive cross-sectional studies are primarily used to 
determine prevalence, i.e., the number of cases in a 
population at a given point in time.

• For example, imagine that we have sliced through the population 
capturing the level of neck pain in older people in 2007.

• Analytical cross-sectional studies are also often used to 
discuss an outcome in a population with respect to a set of 
risk factors (i.e., to investigate associations).

• Because they are carried out at one time point there is no 
way of knowing the sequence of events — whether exposure 
occurred before, after or during the onset of the disease 
outcome. 

• So impossible to infer causality from cross-sectional study. © Haavik Research 2022

Time

Older people with 
neck pain

2007



Descriptive Cross-
Sectional Study 

Example
Pucciarelli et al 2020

• Survey of Sports Chiropractic 
Australia members.

• Who are these members?
• What kind of sport clients do 

they take care of? And what 
kinds of conditions do they 
present with?
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Cross-Sectional Study       vs     Longitudinal Study

Time

older people with neck pain

2007

Time

older people with neck pain

2007 2008 2009



Cross-Sectional Studies Features
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OutcomeExposure

• Cross-sectional studies have no direction, and we look at the outcome and 
exposure simultaneously.

Cohort

Case-control

Cross-sectional



Cross-
Sectional 
Studies
Features
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Defined population: We have one defined population 
in which we want to look at for outcome of interest. 
For example, older adults with neck pain.

Outcome of interest: It is defined based on the 
research question - for example, our outcome of 
interest can be “neck pain”.

Exposure: Whether our defined population is exposed 
to the disease or outcome being studied.

Time: In cross-sectional studies, we define the time 
point or interval in which we want look at the 
exposure or outcome.



Cross-Sectional Studies
Provide Associations (not causation)

• Cross-sectional studies can provide a possible relationship of, for 
example, amount of football playing (exposure) and neck pain 
(disease) in older adults (population).

• As mentioned above, in a cross-sectional study, both exposure and 
disease outcome are determined simultaneously for each subject.

• So, you may survey all older adults (your population), capturing 
levels of football played and asking them about neck pain all at the 
same time.

• So, we can identify prevalent cases of the disease (neck pain), and 
we know about the potential exposure they have had (football 
playing), but we do not know which occurred first or if one caused 
the other.

• Therefore, cross-sectional studies are also called prevalence studies.
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Types of Cross-Sectional Studies

• Based on the outcome and exposure, 
cross-sectional studies can be divided 
into two categories:

• Descriptive cross-sectional studies

AND

• Analytical cross-sectional studies 
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Descriptive Cross-Sectional Studies

• When a study describes a population of interest at 
one point of time it is called a descriptive cross-
sectional study.

• When a study only measures health outcomes, it is 
also known as descriptive cross-sectional study. 

• For example, only look at prevalence of neck pain 
without looking at any exposure.

• They provide a prevalence rate of a disease at a 
point in time or over a period (hence can be called 
prevalence studies).

• The study describes prevalence rate by personal 
characteristics (e.g., age & sex), geographical areas 
and time frame.
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Point 
prevalence 

Period 
prevalence

There are two types 
of prevalence rates 



Point Prevalence
• When prevalence is measured at only one point in time.
• For example, stop the clock and assess the diseased at this time point.
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Number of prevalent cases at fixed time
Point Prevalence =

Number of people in the sample population



Period Prevalence
• When prevalence is measured during a period of time.
• For example, define the time period (one year) and assess disease 

prevalence in that year.
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Number of prevalent cases in stated time period
Point Prevalence =

Number of people in the sample population



Point vs Period Prevalence
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Question Measure

Do you currently have neck pain? Point prevalance

Have you had neck pain during the last (n) 
years?

Period Prevalence



Incidence vs Prevalence
• Incidence measures the occurrence of new cases of a disease/other events.
• Prevalence measures the presence of disease or other events per # of people.
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Incidence

Prevalence

Cures



Analytic (Comparative) Cross-Sectional Study

• A cross-sectional study is always observational in nature, i.e., both exposure and 
disease are determined at the same point in time in each population.

• Often deal with exposures that can not change, such as blood type or other 
invariable personal characteristics. 

• Cases in a cross-sectional study will over represent cases with a long duration of 
illness and underrepresent those with a short duration of illness.
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Things to Consider When Designing a
Cross-Sectional Study

• What is your research question?

• Is the design appropriate for your study?
• Who are you going to study?

• How are you going to obtain your sample?
Everyone who is eligible should have an equal 

chance of being invited to take part

• Is there a risk of ‘selection bias’?
 E.g., taking people attending a specialist clinic; 

might not be ‘representative’ of all patients with 
that condition
Selection bias is a threat

• How you will collect your exposure/outcome data

• Think about analysis (proportion %, denominator)
© Haavik Research 2022

Don’t forget STROBE or 
AXIS checklists to make 
sure you include/assess 

each key point of a cross –
sectional study



Reporting 
Guidelines -
Quality 
Assessment

• To make sure you conduct a good cross-sectional study use the 
available reporting guidelines, such as 

• STROBE combined checklist https://www.equator-
network.org/wp-
content/uploads/2015/10/STROBE_checklist_v4_combine
d.pdf

• STROBE for cross sectional studies https://www.equator-
network.org/wp-
content/uploads/2015/10/STROBE_checklist_v4_cross-
sectional.pdf

• AXIS checklist for cross sectional studies 
file:///C:/Users/Heidi/Downloads/bmjopen-2016-
December-6-12--inline-supplementary-material-
2%20(1).pdf

• These are also excellent if you need to assess the quality of a 
published cross-sectional study.
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Reporting Guidelines
Quality Assessment
STROBE – cross sectional
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Reporting Guidelines
Quality Assessment

AXIS
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Things to Consider When Designing a
Cross-Sectional Study

• The problem to be studied must be clearly described up front.

• A thorough literature review must be undertaken before starting the data collection.

• Specific objectives need to be formulated.

• The information must be collected, and data collection techniques need to be decided.

• Sampling is a particularly important issue to ensure that the objectives can be met in 
the most efficient way.

• In Analytical Cross-Sectional Studies, think of:
Clear definition of Target Population
Clear definition of Outcome of interest
Clear definition of Risk factors
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Steps To Take For A Cross-Sectional Study
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What is the problem and 
why we are studying?

What information is 
already available?

What do we hope to 
achieve?

Problem Identification
Problem analysis

Literature and other 
available information

Hypothesis 
Formation?
(not essential)

Sampling
Variables
Data Collection
Data analysis



Cross-Sectional Study - Sampling
• A sample is a subset of the population.

• Can be random or non-random; can be representative or non-representative.

• Different types of sampling.

• This is a major challenge when doing cross-sectional studies.

• There are different type of sampling methods, but random sampling is the most used.

• A Random Sample is the most representative sample of all populations = Gold 
Standard.

• Every member of population has an equal chance of being picked for the sample.
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Cross-
Sectional 
Study

Data 
Collection

• There are several methods to collect data for 
cross-sectional studies:

Face to face interview

Mail questionnaire

Telephone interview

Self-administrated questionnaire

Medical examination

Laboratory test
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Cross-Sectional Study - Data Collection

• Data collection method depends on the type of research question and objectives.

• Prone to many types of BIAS (so difficult to do well!)
• Check out class on surveys and polls for more details than today’s class

• Data collection aim:
• Descriptive information about the population
• To estimate prevalence of conditions/disorders/diseases
• To estimate the possible risk of exposure to various factors and their association with a 

particular condition/disorder/disease (i.e., to investigate associations between the outcome 
and the risk factors)
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Possible Bias
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High-quality cross-sectional studies are not easy to conduct, as they 
are susceptible to bias.

Sample selection is susceptible to bias known as Selection bias when 
samples are picked based on convenience instead of randomly. Thus, 
they can be misleading.

Response rates influence/bias the outcomes. If low – not good. Thus, 
prone to non-response bias.

Information about risk factors and health conditions (outcomes), as 
well as other factors, is crucial and is susceptible to Information bias 
and recall bias. For example, recording wrong smoking history.

Observer bias is also a major issue when conducting a cross-sectional 
study.



Clinical Evidence Hierarchy

Hierarchy of evidence: ranking of research evidence evaluating health care interventions

Evidence based guidelines

Systematic Reviews and Meta-Analysis

Randomized Controlled Trials

Cohort Studies

Case Control Studies

Cross sectional studies

Case Series and Case Reports
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LESS bias
MORE certainty 
regarding cause 
and effect

MORE bias
LESS certainty 
regarding cause 
and effect



Cross-Sectional Study Data Analysis

• Before starting any formal analysis, the data should be checked for any errors and 
outliers:
Obvious error must be corrected.
The records of outliers should be examined and excluded.
Checking normality of data distribution.

• After removing all obvious errors analysis of association is usually performed to calculate 
prevalence of certain disease or exposure.

• This include prevalence odds ratio (POR), prevalence ratio (PR).
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Cross-Sectional Studies Analysis
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Prevalence
• The prevalence of a health outcome is simply the proportion of individuals with the 

health outcome in a population.

• Prevalence = diseased or exposed / total sample of population.

• When we only have outcome variables, we will have one prevalence 
measure (prevalence of disease).

• When we have both outcome and exposure variables, we will have two 
prevalence measures.
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Calculating Prevalence
• If you have data for both the disease 

and exposure, then we can calculate 
two types of prevalence for both 
exposure and disease.

• Prevalence of disease in:
Exposed group (a/a+b)
non-exposed group (a/c+d)

• Prevalence of exposure in: 
Disease group (a/a+c)
No disease group (b/b+d)
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a b

c d

Exposed

Disease

Not
Exposed

No
Disease



The Prevalence Odds Ratio
• The prevalence odds ratio (POR) = the odds ratio.
• The odds is the number of patients who has disease divided by the number 

of patients who do not. You can calculate this based on exposure or non-
exposure:
Odds if exposed = a/b
Odds if not exposed = c/d

POR = Odds if exposed / Odds if not exposed 

= a/b   /  c/d
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The Prevalence Risk Ratio
• The prevalence risk ratio (PR) of cross-sectional studies = the risk ratio (RR) of cohort 

studies. 
• Risk, as opposed to odds, is calculated as the number of patients in the group who 

are exposed or not exposed divided by the total number of patients in the group. 

Risk of disease if exposed = a/(a+b)
Risk of disease if not exposed = c/(c+d)

PR = Risk if exposed / Risk if not exposed 

= a/(a+b)   /    c/(c+d)
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Calculating Prevalence Example

• You are a chiropractor, and you came across a lot of old footballers with neck pain.

• You devise a research question: “Does playing football in old age (exposure) induce neck 
pain (outcome)?” 

• you decide to conduct a cross-sectional study.

• Here is your data from your survey of older adults:
• Older adults with neck pain who played foot ball = 50  a
• Older adults with neck pain who did not play foot ball = 50 b
• Older adults without neck pain who played foot ball = 200 c
• Older adults without neck pain who did not play foot ball = 700  d
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Calculating Prevalence
Example
• Now we can calculate two types of 

prevalence.

• Prevalence of neck pain in: 
Older adults playing football is 

(a/a+b) = 50/250 = 20%
Older adults not playing football is 

(c/c+d) = 50/750 = 6.7%

• Prevalence odds ratio = 3.5
• Prevalence risk ratio = 3
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a = 50 b = 200

c = 50 d = 700

Exposed 
to football

Neck pain

Not Exposed 
to football

No neck 
pain



Cross-Sectional Studies: Advantages

• Provides estimate of the disease burden (prevalence)
• Relatively short duration
• Easy and quick
• Less costly
• Good for estimating associations between risk factors and conditions
• Useful for chronic conditions with low case fatality
• Starting point for cohort study for screening existing diseases
• Provide wealth of data for further research
• Allow a risk statement, although these are not precise
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Cross-Sectional Studies: Disadvantages

• Not possible to establish temporality
• Therefore, it is a weak design for proving causality
• Prone for biases!
• Does not provide estimate of new disease occurrence (incidence)
• No direct estimate of risk possible
• Rare diseases, short duration, high case fatality not detected
• Natural history of disease information minimal

© Haavik Research 2022



What to Look at When Reviewing a 
Cross-Sectional Study (Checklist)

• What were the criteria used for the disease / condition 
under study?

• Was the population adequately defined?
• Was sampling method proper?
• How were the measurements made?
• Are there any biases that the investigator did not address?
• What were the results?
• Will the results help me?
Are the results applicable to my population?
What is the magnitude of the problem?
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Use STROBE and/or AXIS 
checklists to make sure you 

include/assess each key 
point of a cross –sectional 

study



Summary
• A cross-sectional study involves looking at data from a population at one specific point in time.

• Cross-sectional studies don’t have any direction and are conducted at exact time point.

• It is always observational (as no intervention is given by the researchers) and provides information 
about associations (not causation).

• The main features of cross-sectional studies are a defined population, outcome, exposure, and time 
frame.

• When a study only describes a population, it is known as descriptive cross-sectional study.

• When a cross-sectional study only measures the prevalence of a particular health outcome, it is 
known as prevalence study.

• When a study measures both health outcome and exposure, it is known as analytical cross-sectional 
study.
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Summary
• Prevalence measures the presence of disease or other events in a group of people at a certain time 

frame.

• When prevalence is measured at only one point in time is known as point prevalence.

• When prevalence is measured for a defined time period it is called period prevalence.

• Incidence measures the occurrence of new cases of a disease/other events.

• STROBE is a reporting guideline and/or quality assessment checklist for a cross-sectional study.

• AXIS is a reporting guideline and/or quality assessment checklist for a cross-sectional study.

• A Random Sample is the most representative sample of all population. also known as the Gold 
Standard, where every member of population have an equal chance of being picked for the sample.

• Data analysis in analytical cross-sectional studies involve calculating prevalence odds ratio (POR, same 
as odds ratios) and prevalence risk ratio (PR, same as risk ratios).
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Summary
• Cross-sectional studies are prone to many biases (so are difficult to do well), e.g.;

• Selection bias
• Response rate / non-response bias
• Information bias
• Recall bias
• Observer bias
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Disadvantages
• Not good for causality (as do not know 

which comes first)
• Prone to a lot of bias
• Not good for incidence calculations

Advantages
• Great for calculating prevalence of 

disease/disorder/condition
• Quick and easy and cheap to do
• Good for estimating associations between 

risk factors and conditions
• Great starting point for cohort study for 

screening existing diseases
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