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Headaches are a frequent reason for presentation to the emergency department (ED) and can pose a great challenge for the attending physicians. First and foremost, the distinction between a primary and secondary headache with potentially life-threatening implications can be difficult. Moreover, it often occurs that no specific headache diagnosis is made at discharge from the ED. Therefore, in this present retrospective cross-sectional study, all patients who presented to the emergency department of the Department of Neurology at Rostock University Medical Centre with the main symptom of headache between November 2013 and November 2016 underwent a neurological examination and the extent to which warning symptoms (“red flags”) for a secondary headache as well as symptoms necessary for a correct headache diagnosis according to the ICHD-3 classification were recorded and documented. We could show that documentation of red flags and clinical characteristics is inadequate and does not allow proper diagnostic categorization. To facilitate concise documentation and rapid decision making we suggest a structured and standardized form for documenting the headache history and red flags in the ED.
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INTRODUCTION

Headaches are a frequent reason for presentation to the emergency department (ED), especially among neurological patients (8.4–16%) (1, 2). While primary headaches such as migraine are predominant (3), there is an inherent risk that secondary headaches with potential life-threatening implications illness remain undetected in the ED (4). In a retrospective cross-sectional study carried out by our group in patients with the cardinal symptom of headache in a neurological emergency department, we had previously found a headache prevalence of 9.1% (5). Of these, primary headaches amounted to 40.1%, while secondary headaches were found in 29%. To support the ED physician in distinguishing between primary and secondary headache, national guidelines and the concept of warning symptoms (“red flags”) have been published (4, 6–8). Once a secondary headache has been ruled out, the correct diagnosis of the headache type based on the ICHD-3 classification (9) allows initiation of the appropriate treatment (3). Primary headache is frequently under- or misdiagnosed in the ED, resulting in inadequate treatment (10–12). Indeed, we found that 24.7% of patients with headache in the neurological ED did not receive a specific diagnosis beyond headache as such (5). Therefore, the present study aimed to enquire how often warning symptoms (“red flags”) were documented and which essential clinical characteristics allowing diagnosis according to the ICHD-3 criteria were recorded.



METHODS

We conducted a retrospective analysis based on the data recorded in the previously published study from our group on patients who presented to the neurological ED at Rostock University Medical Center with the main symptom of headache between November 2013 and November 2016 (5). In detail, it was recorded whether warning symptoms (“red flags”) for a secondary headache, as well as core clinical characteristics essential for correct headache diagnosis using the ICHD-3 classification were documented in the medical charts. The data were extracted from the digital doctor's notes in the clinical information system. Descriptive statistical analyses were done with Excel (MS Office Professional Plus 2016). Categorical data were reported in numbers and percentages. Red flags were defined according to expert opinion and national guidelines (6, 7, 13–16), the characteristics relevant for headache diagnosis in line with the ICHD-3 criteria (9). The research was conducted according to the Declaration of Helsinki. The retrospective, fully anonymized analysis of data was approved by the Ethics committee of the University Medical Center Rostock (identifier: A 2018/0168).



RESULTS

The study included 11,210 patients who presented to the neurological ED of the University Medical Center Rostock between November 2013 and November 2016. Of these, 1,020 suffered from headache as their cardinal symptom (9.1%).


Red Flags

No doctors' note contained all red flags identified by our group. Surprisingly, the presence or absence of thunderclap headache was not recorded. Other items were recorded and documented much more frequently, such as “recent headache or change in headache pattern” (49.8%) or also “fever” and “age,” which was systematically documented as part of the admission routine (Table 1).


Table 1. List of documented red flags (warning signs and symptoms for secondary headache) for emergency headache patients.
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Headache Characteristics

A complete set of headache characteristics essential for ICHD-3 diagnosis was not recorded in any data set (n = 0). When excluding the item “headache localization” which was not reported in any note, a full set of residual characteristics was documented in 22.7% (n = 232). On an individual level, items such as “headache duration” (68.4%), “pain intensity” (43.2%), and “headache character” (42.1%) were documented more frequently (Table 2).


Table 2. List of documented signs or symptoms for diagnosis according to ICHD-3 classification for emergency headache patients.
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DISCUSSION

Headaches are a common complaint in the population (17) and a frequent reason for presentation to an ED (18). The majority of headaches in patients in the ED are attributable to primary headache such as migraine or others with a benign origin. The physicians' crucial task is to identify those with a potentially life-threatening secondary cause (3, 4). Several instruments to support physician's decision-making based on the presence of warning sign or symptoms (“red flags”) have been proposed (6, 7, 19). In the present study, we examined the extent to which these were actually used in the daily routine of the ED based on doctors' notes. We defined a standard set of red flags (Table 1) based on the SNNOOP10 list and national and regional guidelines (19). The complete set was not recorded in one patient. This corresponds to the results of Locker et al. (1), who found that a complete headache history was only documented in 0.3% of cases (1 out of 353). Nevertheless, in our study, it emerged that individual points were recorded more frequently, such as “Recent onset or pattern change of headache” at 49.8%. Individual items such as neoplasia in the medical history were documented if present in the residual notes. This illustrates the dilemma of missing documentation in unstructured interviews and absence of check lists. It can either be due to the fact that patients were not asked about the presence of characteristics or due to the fact that the corresponding characteristics was not present and therefore not recorded. It is nevertheless striking and disconcerting that some essential aspects such as the presence or absence of thunderclap headache were not documented at all. Another example is the age of the patient, which was automatically documented. However, this does not necessarily mean that the attending physician perceived an age over 50 years as a “red flag” in headache patients and noted it accordingly.

We further evaluated the extent to which characteristics and symptoms important for reaching the correct diagnosis were recorded in our study. A high number of patients (24.7%) were discharged without a specific headache diagnosis. This is a relatively small proportion compared to other studies, in which as many as 33.9% (20) and up to 59% of patients (11) did not receive a specific headache diagnosis. It may be due to the fact that all patients in our study were seen by a neurologist instead of emergency physicians. As for red flags, we defined a standard set of characteristics important for making a diagnosis according to the ICHD-3 criteria (8) (Table 2). Again, we found that the full list of items was not documented for any patient. Nevertheless, individual items were documented substantially more often (Table 2).

A decisive reason for the high number of patients discharged without a specific headache diagnosis is that physicians in the ED only rarely use the ICHD-3 criteria for headache diagnosis, as was also described by Granato et al. (20). The potential reasons for this are diverse. In a setting with limited time resources, the detection of life-threatening conditions is more important than a correct ICHD-3 diagnosis based on a comprehensive headache interview. In addition, inexperienced clinicians may not be familiar with the ICHD-3 classification. However, a systematic assessment of key headache characteristics can additionally help stratifying patients using positive predictors for primary headache (“green flags”) together with warning symptoms (“red flags”). Munoz-Ceron et al. (4) found that the fulfillment of the ICHD-3 criteria was the best predictor of primary headache.

A specific diagnosis at discharge is crucial for appropriate treatment in the ED and also for adequate subsequent post ED treatment (3, 20). A standardized documentation across different hospitals could facilitate research and clinical audits as suggested by Locker et al. (1).

Finally, inadequate documentation of red flags and clinical characteristics can have serious legal implications. In the German medicolegal system, information that was collected in a medical interview and not documented in the notes is considered not to have been gathered at all. Therefore, checklists and structured interviews should be mandatory in the ED and ideally included as decision making tool in the clinical information system.

Therefore, we suggest to record warning signs and symptoms in a short, structured, and standardized form as part of the headache history. This approach has already led to substantial improvements in other areas of emergency medicine (21). The structured headache interview suggested by us is short, concise, and feasible for use in acute medical settings with time constraints (Table 3). It includes warning symptoms for secondary headache (“red flags”) as described in the literature (13, 19) and additionally, “cardiovascular diseases in history,” for which we found a high correlation with secondary headache (5). Furthermore, it addresses characteristics and symptoms important for the diagnosis of a primary headache according to the ICHD-3 classification (8). We have implemented this standardized headache history form in the digital patient record documentation system and will assess quality of documentation. Lastly, we included “green flags” as recently suggested by an expert panel identified in a Delphi process (22). Helpful tools for evidence-based decision making for headache diagnosis in the ED as proposed by Cortelli et al. are an important tool for improving the care of headache patients in the ED (23). Structured recording of headache characteristics is also critical for this purpose. Using a structured tool can simplify and speed up decision-making on diagnosis and treatment of potentially life-threatening headaches, while ensuring adequate documentation. This decision support can be particularly helpful in non-neurological settings and physicians with little clinical experience. The rapid identification of potentially perilous headaches in the notoriously busy ED with limited temporal resources should be followed by sufficient and specialized further care of the patient in the outpatient sector, ideally integrated into a regional network including the ED as well.


Table 3. Structured headache history: core headache characteristics, red and green flags.
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LIMITATIONS

The study has several potential limitations that need to be addressed. It was a retrospective cross-sectional data analysis, and all clinical data were collected by the attending physician and documented in the patient record. This procedure carries the risk of errors when recording the data. A systematic selection bias is also possible, but unlikely, since the individual data records have been collected by many different doctors over a long period. For the data collection, there was no uniform and standardized questionnaire or procedure. From this study, it is only possible to make statements about how often the individual items were documented. It may well be that individual warning symptoms (“red flags”) were asked about and were included in further decision-making on diagnosis, therapy, or even arriving at a final diagnosis without being explicitly documented.
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