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BACKGROUND
Causal statements in clinical guidelines: what, where, why, how?



Clinical practice guidelines

• Clinical practice guideline (CPG): 

“a set of statements that include recommendations intended to 
optimize patient care that are informed by a systematic review of 
evidence and an assessment of the benefits and harms of alternative 
care options”

• “Clinical practice guidelines are ubiquitous in our healthcare system.” (1)

• Most real-world clinical practices are ruled by CPGs to date!

--from cold and flu to cancers
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What does a guideline look like?
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Causation in guidelines

• Recommendations attempt to inform clinical practice, and 
contain causal statements about treatment effect, benefits 
and harms, care strategy selection, etc.

• Supporting statements also contain causal language.
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Causation in guidelines

• Example:

Recommendation 3.3 (ADA Diabetes SoC 2023)

A variety of eating patterns can be considered to prevent diabetes in 
individuals with prediabetes. B (2)
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Causation in guidelines

• Example:

Supporting statement for Recommendation 3.3

Based on other intervention trials, a variety of eating patterns… may 
also be appropriate for individuals with prediabetes (10), including 
Mediterranean-style and low-carbohydrate eating plans (12–15).(2)
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Therefore, if a recommendation statement is 

causal, this causation should come from…



Therefore, if a recommendation statement is 

causal, this causation should come from…

Original studies!



However…



Causation jump

Causation jump…
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“Good! Do C, 
right now!”



Causation jump

• Example: (ADA diabetes SoC 2023 Sec. 5)(2)

Original study: For every kilogram of weight loss, there was a 16% 
reduction in risk, adjusted for changes in diet and activity.  
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Causation jump

• Example: (ADA diabetes SoC 2023 Sec. 5)(2)

Original study: For every kilogram of weight loss, there was a 16% 
reduction in risk, adjusted for changes in diet and activity.  

Supp. Statements:  In prediabetes, the weight loss goal is 7–10% for 
preventing progression to type 2 diabetes.  (???)
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Causation jump

• Example: (ADA diabetes SoC 2023 Sec. 5)(2)

Original study: For every kilogram of weight loss, there was a 16% 
reduction in risk, adjusted for changes in diet and activity.  

Supp. Statements:  In prediabetes, the weight loss goal is 7–10% for 
preventing progression to type 2 diabetes.  (???)

Recommendation: For all people with overweight or obesity, 
behavioral modification to achieve and maintain a minimum weight 
loss of 5% is recommended. 

BACKGROUND



Our interest

• Evaluate the use of causal language both in guideline 
recommendations and in underlying original studies.

• Check sentences in guidelines → check original studies;
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Our interest

• Evaluate the use of causal language both in guideline 
recommendations and in underlying original studies.

• Check sentences in guidelines → check original studies;

“Is causation adequately passed down without jumps?”
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Our interest

• Evaluate the use of causal language both in guideline 
recommendations and in underlying original studies.

• Check sentences in guidelines → check original studies;

• Check original studies → check causal assumptions made.
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Our interest

• Evaluate the use of causal language both in guideline 
recommendations and in underlying original studies.

• Check sentences in guidelines → check original studies;

• Check original studies → check causal assumptions made.

“Do causal statements come with necessary assumptions 
in original studies?”
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AIMS



• 1. How different is the language with respect to causality 
different between the recommendations and the original 
studies?

• 2. How often are causal assumptions mentioned in the 
original studies, and how are their reporting quality?

• 3. How many statements in guidelines are causal or implying 
causation?

AIMS



MATERIAL & METHODS
All you want to know about our study…



Material & Methods

• Study design

• Data source

• Eligibility criteria

• Data selection

• Data extraction

• Data analysis

• Evidence synthesis



Study design

• Scoping review

• Semi-systematic approach for data source

• Will register a priori at OSF (Open Science Framework)

MATERIAL & METHODS



Select guidelines and eligible 
recommendation parts

Sample sentences and rate for sentences

Extract original studies; if causal, rate for 
causation and check causal assumptions

Check differences

Reporting



Data source

We want a semi-systematic approach to pick guidelines out…

MATERIAL & METHODS



Data source

We want a semi-systematic approach to pick guidelines out…

We want to pick the most important ones…

MATERIAL & METHODS



Global disease 
burden, DALYs (6)





Eligibility criteria

Eligible sentences: 

(1) part of formal recommendations and supporting statements that are 
intended to provide evidence; 

(2) focus on non-pharmaceutical treatment or preventive strategies;

(3) explicitly contain causal linking terms or imply causation.
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Eligibility criteria

Eligible sentences: 

(1) part of formal recommendations and supporting statements that are 
intended to provide evidence; 

(2) focus on non-pharmaceutical treatment or preventive strategies;

(3) explicitly contain causal linking terms or imply causation.

Eligible studies: 

All citations (interventional/observational/SR studies) following the 
sentence.
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Eligibility criteria

Eligible sentences: 

(1) part of formal recommendations and supporting statements that are 
intended to provide evidence; 

(2) focus on non-pharmaceutical treatment or preventive strategies;

(3) explicitly contain causal linking terms or imply causation.

Eligible studies: 

All citations (interventional/observational/SR studies) following the 
sentence.

Sometimes a causal statement is not supported by any citations.

MATERIAL & METHODS



… A variety of eating plans, varying in macronutrient composition, can be 

used effectively and safely in the short term (1–2 years) to achieve weight 

loss in people with diabetes. These plans include structured low-calorie 

meal plans with meal replacements (106,117,119), a Mediterranean eating 

pattern (120), and low-carbohydrate meal plans with additional support 

(121,122).



Data selection

However, a guideline often has thousands of sentences and hundreds of 
recommendations…

MATERIAL & METHODS



Data selection

However, a guideline often has thousands of sentences and hundreds of 
recommendations…

We have a maximal capacity of approx. 300 sentences and 300 original 
studies. We have to sample from the entire guideline (or eligible sections).

Stratified sampling if there are multiple guidelines (or guideline sections).

If one of the capacities (sentence or study) is reached we will stop sampling.

MATERIAL & METHODS



Coding each sentence 
into our database

Sample one and check 
causation

Causal? Include! 
Otherwise, throw away!



Data selection

Data selection will be performed by at least two researchers 
independently.

(But sampling will not be.)

MATERIAL & METHODS



Data extraction

A pre-defined data extraction form…

Will be double-checked.

MATERIAL & METHODS







Data analysis

Rate for 
sentences 

from guideline

Check 
causation in 
original study

Check causal 
assumptions 
and reporting

MATERIAL & METHODS



Data analysis

• Rate for causality

MATERIAL & METHODS



Haber et al. 2022: rating of causal statements

• Haber et al. (2022). Causal and Associational Language in 
Observational Health Research: A Systematic Evaluation. Am J 
Epidemiol 191(12):2084-97.(3)

• 1,170 articles published in last decade screened.

• Degree of causality implied in abstracts and full text for 
exposure/outcome linking language and action recommendations rated.

• Most common linking phrases and how strong these words implying 
causality marked.  

• Correlation heatmap to depict results.

PREVIOUS STUDIES





Data analysis

• Check causation in original studies

• Conclusive sentences in abstract and in conclusion section will be 
checked and rated for.

MATERIAL & METHODS



Data analysis

• Check causal assumptions and reporting.

• For assumptions…., only check (conditional) exchangeability.

MATERIAL & METHODS



Data analysis

• Check causal assumptions and reporting.

• For assumptions…., only check (conditional) exchangeability.

• Check causal reporting quality according to Target Trial Framework.

MATERIAL & METHODS



Smit et al. 2023: checking causal reporting quality

• Smit JL et al. (2023). Causal inference using observational intensive 
care unit data: a scoping review and recommendations for future 
practice. NPJ Digit. Med. 6:221.(4)

• (Causal) reporting quality of studies introducing models for causal 
inference in ICU evaluated.

• Target trial components and causal assumptions evaluated. 

PREVIOUS STUDIES



Target trial components framework from Hernán MA et al.(5)





Evidence synthesis

• It is estimated that xx% (95%CI xx, xx) of the statements in the 
guidelines are causal or implied causation; 

• “Benefit/beneficial” was used in xx% of the causal statements; “prevent” 
xx%, “reduce” xx%, …

• Causal statements are rated as x.x/4 on average…, 

• xx% of the original studies reported full analysis plan…

MATERIAL & METHODS



Study

Guid.

No Weak Some Strong

No 
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- 95 … …
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- - … …
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- - - …
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Study

R.
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75 35 27 3
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23 24 … …
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… … … …

Spearman 𝒓𝒔 = . 𝟔𝟐𝟕 (𝟗𝟓%𝑪𝑰 . 𝟓𝟗𝟗, . 𝟔𝟕𝟐)
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Evidence synthesis

… And we can run other analyses of 
correlation/difference if we want. 

MATERIAL & METHODS



TIME SCHEDULE





QUESTIONS?
And suggestions?
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