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THE ”DANISH SIGNAL”: QUESTIONS AND CONCERNS

The signal consisted mainly of medically unexplained physical symptoms in 

vaccinated girls

No evidence from analytical studies

- No studies have demonstrated and increased risk among vaccinated girls 

compared with unvaccinated

Difficult to analyse in epidemiological studies

- CFS/ME and POTS are ill-defined conditions

Reporting has been stimulated by media attention, social media and ”infostorms”

- Data from passive adverse events surveillance are biased



HILLS CRITERIA (1965)

1. Strength: A small association does not mean that there is not a causal effect, though the larger the 

association, the more likely that it is causal.

2. Consistency: Consistent findings observed by different persons in different places with different 

samples strengthens the likelihood of an effect.

3. Specificity: Causation is likely if there is a very specific population at a specific site and disease with 

no other likely explanation. The more specific an association between a factor and an effect is, the 

bigger the probability of a causal relationship.

4. Temporality: The effect has to occur after the cause (and if there is an expected delay between the 

cause and expected effect, then the effect must occur after that delay).

5. Biological gradient: Greater exposure should generally lead to greater incidence of the effect.

6. Plausibility: A plausible mechanism between cause and effect is helpful.

7. Coherence: Coherence between epidemiological and laboratory findings increases the likelihood of 

an effect. However, Hill noted that "... lack of such [laboratory] evidence cannot nullify the 

epidemiological effect on associations".

8. Experiment: "Occasionally it is possible to appeal to experimental evidence".[1]

9. Analogy: The effect of similar factors may be considered. 

https://en.wikipedia.org/wiki/Bradford_Hill_criteria#cite_note-bh65-1


HILLS CRITERIA (1965)

1. Strength: A small association does not mean that there is not a causal effect, though the larger the association, the more likely 

that it is causal.

2. Consistency: Consistent findings observed by different persons in different places with different samples strengthens the 

likelihood of an effect.

3. Specificity: Causation is likely if there is a very specific population at a specific site and disease with no other likely explanation.

The more specific an association between a factor and an effect is, the bigger the probability of a causal relationship.

4. Temporality: The effect has to occur after the cause (and 
if there is an expected delay between the cause and 
expected effect, then the effect must occur after that 
delay).

5. Biological gradient: Greater exposure should generally lead to greater incidence of the effect.

6. Plausibility: A plausible mechanism between cause and effect is helpful.

7. Coherence: Coherence between epidemiological and laboratory findings increases the likelihood of an effect. However, Hill 

noted that "... lack of such [laboratory] evidence cannot nullify the epidemiological effect on associations".

8. Experiment: "Occasionally it is possible to appeal to experimental evidence".[1]

9. Analogy: The effect of similar factors may be considered. 

https://en.wikipedia.org/wiki/Bradford_Hill_criteria#cite_note-bh65-1


CARE-SEEKING BEFORE FIRST VACCINE

The aim: 

- To determine health care-seeking prior to the first HPV vaccination 

among females who suspected and reported adverse reactions to 

HPV vaccine.

Case-control study

Cases: 361 females with severe adverse reactions reported to DMA

Controls: 163.910 matched on municipality, age, year of first HPV vaccine

- Females

- Vaccinated

- No reports of adverse reactions

Care seeking data obtained from:

- National Health Insurance Service Register (primary health care)

- National Patients Registry (hospital contacts)

Only one exposure in each category



AGE DISTRIBUTION (361 CASES)

The bimodal distributions reflect the 

catch-up programme



Table 1. Primary health care contacts (assessed by reimbursement codes) two year before the 

first HPV vaccination in 316 females who reported suspected adverse events to the vaccine 

and 163,910 matched controls.

Mølbak K, Hansen ND, Valentiner-Branth P (2016) Pre-Vaccination Care-Seeking in Females Reporting Severe Adverse Reactions 

to HPV Vaccine. A Registry Based Case-Control Study. PLoS ONE 11(9): e0162520. doi:10.1371/journal.pone.0162520

http://journals.plos.org/plosone/article?id=info:doi/10.1371/journal.pone.0162520

http://journals.plos.org/plosone/article?id=info:doi/10.1371/journal.pone.0162520


Table 2. Hospital contacts two year before the first HPV vaccination in 316 females who 

reported suspected adverse events to the vaccine and 163,910 matched controls.

Mølbak K, Hansen ND, Valentiner-Branth P (2016) Pre-Vaccination Care-Seeking in Females Reporting Severe Adverse Reactions 

to HPV Vaccine. A Registry Based Case-Control Study. PLoS ONE 11(9): e0162520. doi:10.1371/journal.pone.0162520

http://journals.plos.org/plosone/article?id=info:doi/10.1371/journal.pone.0162520

http://journals.plos.org/plosone/article?id=info:doi/10.1371/journal.pone.0162520


Table 3. Final multivariable model showing health care-seeking in the two years prior to 

vaccination in 316 Danish females who reported suspected adverse events to HPV vaccination 

compared with 163,910 matched controls.

Mølbak K, Hansen ND, Valentiner-Branth P (2016) Pre-Vaccination Care-Seeking in Females Reporting Severe Adverse Reactions 

to HPV Vaccine. A Registry Based Case-Control Study. PLoS ONE 11(9): e0162520. doi:10.1371/journal.pone.0162520

http://journals.plos.org/plosone/article?id=info:doi/10.1371/journal.pone.0162520

http://journals.plos.org/plosone/article?id=info:doi/10.1371/journal.pone.0162520


CONCLUSION

Females with reports of suspected adverse reactions from HPV 

vaccination already before their first vaccination had a health care-

seeking pattern different from a matched population who did not report 

adverse events

The “effect” did not occur before the “cause”

- Less likely that the symptoms represent a true adverse events

Other possibilities

- Girls that are active in sport (and have injuries)

- Girls that are otherwise vulnerable



Reporting of adverse events: Stimulated by the programme “The 

Vaccinated Girls” broadcasted 26 March 2015, by TV2

Features interviews with families and vaccinated girls with medically 

unexplained symptoms .



THREE MAJOR QUESTIONS

Is there a cause for concern as regards the safety of HPV vaccines ?

- Are there any safety issues not discovered in reviews of pre- and post-

licensure data ?

How can we explain the reported suspected adverse events ?

- What is wrong with these girls ?

The way forward

- HPV vaccination policies ?

- Communication strategies ?



WHY ARE THE GIRLS ILL ?

Attribution

- Temporal association between vaccination and symptoms

- The tendency to link disease to exposure is deeply anchored in human nature

Iatrogenicity

- Artefact of medical specialization and poor research methodology

- “Blame-X syndrome”

• Makes doctors and patients believe that they know the cause, which reduces 

anxiety for the unknown

- Avoids discussions of more fundamental issues

The vaccine is a trigger for a Body Distress Syndrome

- BDS is a condition of autonomic arousal, gastrointestinal arousal, musculoskeletal 

tensions, and general symptoms

- Often triggered by injuries and trauma, e.g. whiplash lesion

Adverse events


