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VERSION 1 - REVIEW 

REVIEWER Tuomo Nieminen, Prof. 
University of Helsinki, Finland 

REVIEW RETURNED 06-Dec-2014 

 

GENERAL COMMENTS The manuscript describes the portions of STEMI patients who 
utilized each modes of FMC. Contacting first a telephone advice 
service was linked with longer ischemic times. The manuscript is 
well written.  
 
The patient pool is relatively small in the light of how many STEMI 
patients there are in Sweden. The data was taken from five 
hospitals; those are not named rendering geographic presentation 
unclear.  
 
The study does not answer the critical question of whether the 
patients calling the advice center even considered calling the EMS 
at that early stage of their disease. I.e., would the delay be even 
longer without the advice center? This discussion covers the topic 
but leaves the question open.  
 
Generalization of the results outside of Sweden may be tough – this 
is discussed in some detail.  
 
It seems the patients contacting telephone advice service had 
somewhat “light” medical history regarding heart diseases. Is this 
fact established as a tendency to have longer ischemic times?  

 

REVIEWER Tor Melberg 
Dept. of Cardiology,  
Stavanger University Hospital,  
Stavanger, Norway 

REVIEW RETURNED 10-Dec-2014 

 

GENERAL COMMENTS In STEMI, prehospital delays to treatment consist of the patient’s 
delay to call for help, and the call-for-help to door interval. Efforts to 
shorten the patient’s delay has not been successful, and having the 
first pivoting ECG taken and interpreted fast is still a challenge in 
many situations. Initiating, and evaluating new ways of increasing 
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the potential STEMI patient’s awareness and access to medical 
emergency services is therefore welcome.  
The present paper explores how implementation of a general patient 
information phone number (1177, SHD) may impact STEMI patients 
self-referral patterns. The authors found that half of the patients 
called the EMS directly, while, surprisingly, a fifth of them first called 
the SHD. While this “low-threshold” number apparently may increase 
the number of STEMI patients contacting the emergency service fast 
and directly, the study reveals that this presumably paradoxically 
increased the prehospital delay. Among patients calling the SHD 
there was also a higher proportion (E.g. women) known to have long 
delays. The authors conclude that patients with acute chest 
discomfort should not use the 1177/SHD number. Before this finding 
can be generalized to other health care systems in other countries, 
the authors should clarify some issues concerning their study:  
1- The study seems to have an adequate sample including 24% 
women. Half the patients called the EMC which is quite high 
compared to other studies.  
2- What was the proportion of patients coming from community 
hospitals? How many STEMI patients were excluded/ not admitted 
to the CCU ( cardiac arrests prehospitally , shock, resuscitated), and 
how many of those contacted SHD first( assuming that SHD keeps a 
log of who calls them)? A flow chart of this would be nice.  
3- Were all the hospitals primary PCI enabled 24/7? Were transfer 
times to tertiary PPCI centers accounted for?  
Did prehospital resuscitation or prehospital thrombolytic treatment 
affect time intervals for any of the included patients?  
4- For the included patients at the university hospitals, were they all 
from the primary catchment area, or alternatively, were transfer 
times from community hospitals/ other regions accounted for?  
5- Was distance to/from the hospital , time of day/weekday 
considered?  
6- What are the competence of the dispatchers at the EMC/SHD? 
According to the web site of the SHD and 112 the dispatchers needs 
sort out a very broad spectre of medical conditions and emergencies 
at large in the society. Do they use structured questionnaires or 
action algorithms?  
7- Is the SHD and EMC(112) localized in a national centre or 
regionalized? Knowledge about local geography, meteorology and 
health care resources may be important especially in rural areas.  
8- Who interpret the first pivotal ECG? Are physician manned 
vehicles used routinely in chest pain patients?  
9- What happened when a STEMI patient called SHD? Did the 
operator scramble an ambulance or was this very ill patients told to 
call 112 herself? Was there any difference in ambulance priority for 
the EMC and SHD patients respectively?  
 
These questions is obviously not always easy to account for in a 
retrospective analysis. However, I think it is important to detail as 
good as possible where and why there were delays for the SHD 
patients, as the reasons for the delays is the most important 
research question in this study.  
 
Specific comments.  
 
Abstract: The clinical setting should be added. Ambulance is not 
synonymous with calling EMS (218 of 227 EMS calls, p8 l32).  
Introduction: can be shortened and focused. General comments on 
time to treatment can be omitted (p 4 lines 10-20). Definition of “time 
to diagnosis” ( p8, l42) should be put together with the other 
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milestone definitions.  
Data collection ( p5 line 39- p6 line23): the details on the 
questionnaire is not very informative and could be omitted. There is 
a reference to it.  
P6-l53: The 96% time milestone completeness is impressive. Did 
almost all patients recall the exact symptom debut?  
Table 1-4: Why in the number of patients (N=…….) included in the 
analysis different for each table?  
Table 1 and First medical contact p8 para 1-3: a quarter of all 
patients were admitted via PHC and ER. EMS patients seems to be 
compared to ALL other patients initially. The rest of the paper only 
focuses on the differences between EMS and SHD. This is 
somewhat confusing.  
Discussion p13 lines 30-42: this does not seems to be relevant to 
the findings in the study and may be omitted.  
Conclusion p14 lines 4-9: According to the discussion, the author 
should not categorically state that calling SHD leads to delay. 
Having a low-threshold number might also in some instances 
increase STEMI awareness among patients.  
  

 

REVIEWER Elisabeth Holm Hansen 
Telemark University College, Norway 

REVIEW RETURNED 15-Dec-2014 

 

GENERAL COMMENTS This is an interesting and relevant study which adresses the ongoing 
discussion in several countries: Who should the patients call for 
different illnesses and symptoms. However, in this study I miss 
some point in the discussion about : Why is the delayed time from 
FMC in SHD to this long (page 12)? The nurses working in SHD 
have access to ambulances direct. Another question is why is the 
time from symptoms onset to diagnosis in ER 2:43 i median time? 
What is happening, or not, in the patients pathway? Patients 
reasons not to choose ambulance direct are also interesting when 
they answered going direct to ER was both easier and faster. This is 
quite important and could be mentioned in the discussion.  
The paper is well structured and clearly written.  

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer # 1, Tuomo Nieminen  

The manuscript describes the portions of STEMI patients who utilized each modes of FMC. 

Contacting first a telephone advice service was linked with longer ischemic times. The manuscript is 

well written. Thank you!  

 

1. The patient pool is relatively small in the light of how many STEMI patients there are in Sweden. 

The data was taken from five hospitals; those are not named rendering geographic presentation 

unclear.  

1) We partly disagree that this is a small part of the total annual Swedish STEMI population. The 

annual number of Swedish patients with STEMI is about 4,500 (SWEDEHEART Annual Report 2013), 

i.e., we have included approximately 10% of the total population. We have now added a sub-heading 

about the Setting in the study to clarify this. 2) The locations of the hospitals are now named in the 

text; …two university hospitals (Umeå and Linköping) and three county hospitals (Luleå, Jönköping 

and Kalmar).  
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2. The study does not answer the critical question of whether the patients calling the advice centre 

even considered calling the EMS at that early stage of their disease. i.e., would the delay be even 

longer without the advice centre? This discussion covers the topic but leaves the question open.  

Excellent comment, thank you for giving us the opportunity to reflect on this issue! We agree in that 

the study doesn’t answer the question of whether those patients calling the SHD at some point 

considered calling the EMS. In that we can just speculate. However, we can presume that if the SHD 

had not existed some of the patients had probably contacted their GP whereas others had contacted 

the EMS. And as you mentioned we have tried to highlight this complex human behaviour in the 

discussion as well as compared our results with older studies conducted before the SHD era. 

However, in order to clarify further we have now added some new data (Figure 1) in the result section 

regarding transportation mode to the hospital.  

 

3. Generalization of the results outside of Sweden may be tough – this is discussed in some detail.  

We agree, even though we have tried to discussed the problem from a more broaden context and 

also referred to the UK who has a similar system. Hopefully, our paper can act as an inspiration for 

healthcare practitioners also in European countries other than Sweden, since adequate pre-hospital 

logistics for STEMI patients is stressed in the guidelines.  

 

4. It seems the patients contacting telephone advice service had somewhat “light” medical history 

regarding heart diseases. Is this fact established as a tendency to have longer ischemic times?  

Yes it’s correct that the SHD group more seldom had a history of MI. On the other hand, they had 

more often diabetes, making the picture more complex. In the regression analysis it was only a history 

of diabetes among the co-morbidities that predicted a contact with the SHD. We know for example 

from a previous large register study (Goldberg et al. Am J Cardiol 2009;103:598-603) that a history of 

hypertension and diabetes, as well as older age, contributed to longer patient delay times, while heart 

failure and angina pectoris did not. However, predictors of delay times in our sample is out of the 

scope of the current paper, but will be scrutinized in another paper.  

 

Reviewer # 2, Tor Melberg  

In STEMI, prehospital delays to treatment consist of the patient’s delay to call for help, and the call-

for-help to door interval. Efforts to shorten the patient’s delay have not been successful, and having 

the first pivoting ECG taken and interpreted fast is still a challenge in many situations. Initiating, and 

evaluating new ways of increasing the potential STEMI patient’s awareness and access to medical 

emergency services is therefore welcome. Thank you!  

 

The present paper explores how implementation of a general patient information phone number 

(1177, SHD) may impact STEMI patients self-referral patterns. The authors found that half of the 

patients called the EMS directly, while, surprisingly, a fifth of them first called the SHD. While this 

“low-threshold” number apparently may increase the number of STEMI patients contacting the 

emergency service fast and directly, the study reveals that this presumably paradoxically increased 

the prehospital delay. Among patients calling the SHD there was also a higher proportion (E.g. 

women) known to have long delays. The authors conclude that patients with acute chest discomfort 

should not use the 1177/SHD number.  

 

Before this finding can be generalized to other health care systems in other countries, the authors 

should clarify some issues concerning their study:  

 

1. The study seems to have an adequate sample including 24% women. Half the patients called the 

EMC which is quite high compared to other studies.  

Thank you! Yes, the underutilisation of the EMS in many countries is also highlighted in the STEMI 

guidelines. However, in Sweden, we have a well established pre-hospital logistic of care of STEMI 

patients and lots of efforts have been made to increase the ambulance utilisation among those in 
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need for this service. But still, we believe that 51% is far to low since it is critical to have a correct 

diagnosis as quick as possible, and the fastest way to achieve this is to have an ECG recorded pre-

hospitally.  

 

2. What was the proportion of patients coming from community hospitals? How many STEMI patients 

were excluded/not admitted to the CCU (cardiac arrests pre-hospital, shock, resuscitated), and how 

many of those contacted SHD first (assuming that SHD keeps a log of who calls them)? A flow chart 

of this would be nice.  

1) Since the focus in our paper is the first medical contact and patient delay, and not the system delay 

times from diagnosis-to-treatment, the proportions of patients coming from community hospital was 

not calculated for. So unfortunately we can not give an answer to this question. 2) Since patients that 

were hemodynamically unstable the first 24 hours were not aloud to be included in the study, we do 

not have any data on the number of patients in this category, which could be considered as a 

limitation of the study. 3) Consequently, we do not have information the FMC use in this group either. 

Therefore, a flow chart is not possible to deliver.  

 

3. Were all the hospitals primary PCI enabled 24/7? Were transfer times to tertiary PPCI centres 

accounted for? Did prehospital resuscitation or prehospital thrombolytic treatment affect time intervals 

for any of the included patients?  

1) All 5 hospitals had cath-lab facilities and primary PCI enabled 24/7, which is now clarified in the 

Method section. 2) Since the aim of the paper was to investigate the pre-hospital delay times (i.e., 

symptoms-to-first medical contact and first medical contact-to-diagnosis/ECG) we have not calculated 

any system delay times (i.e., diagnosis-to-treatment) such as transfer times to tertiary PPCI centres. 

3) Again, we do not have any data on pre-hospital resuscitations since our aim was to describe the 

patient’s delay times. 4) We do have data on whether thrombolysis therapy or PPCI was used, but 

since this did not effect the pre-hospital delay times that we were interested in, i.e., symptom-FMC 

and FMC-ECG, we have chosen to not comment on this in this particular study.  

 

4. For the included patients at the university hospitals, were they all from the primary catchment area, 

or alternatively, were transfer times from community hospitals/other regions accounted for?  

Some of the included patients were transferred from community hospitals. However, since we were 

interested in the time from symptom onset-to-diagnosis, and not from diagnosis-to-treatment, the 

transfer times are not included in the analysis (since this time interval will appear after the diagnosis).  

 

5. Was distance to/from the hospital, time of day/weekday considered? Yes, as you can see in Table 

2 & 3, we added time of symptom onset (time of day and weekday) in our regressions but those 

contextual factors were neither predictive for calling the EMS nor the SHD. When it comes to distance 

to hospital, we do not have any information based on for example zip-codes, but we have self-

reported information on distance to hospital from the questionnaire, now added as a socio-

demographic background variable in Table 1.  

 

6. What are the competences of the dispatchers at the EMS/SHD? According to the web site of the 

SHD and 112 the dispatchers needs sort out a very broad spectre of medical conditions and 

emergencies at large in the society. Do they use structured questionnaires or action algorithms? 1) In 

Sweden, the ambulances are staffed by nurses, now clarified in the new sub-heading in the Method 

section covering the setting for the study. Also the SHD are staffed by nurses with a broad spectrum 

of training. 2) Yes, as we have described in the paper, the nurses are working with specific action 

algorithms. The service is built upon a common quality-assured medical database. In this manner, the 

general public should be assured consistent, uniform advice.  

 

7. Is the SHD and EMS (112) localized in a national centre or regionalized? Knowledge about local 

geography, meteorology and health care resources may be important especially in rural areas.  
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The SHD service is divided into 21 different areas based on the counties, but depending on the work 

load the nurses have the possibility to also “take over” telephone calls from the other counties, since 

the telephone number it self (i.e., 1177) is a national number. Also the EMS is locally situated. The 

European emergency number 112 is the only emergency number in Sweden. The 112 operator can 

detect the location of the caller within 1 minute in 90% of cases. And as you points out, local 

knowledge could be pivotal in the contacts with the callers.  

 

8. Who interpret the first pivotal ECG? Are physician manned vehicles used routinely in chest pain 

patients?  

As described above, the Swedish ambulances are staffed by nurses. When an ECG is registered, it is 

sent to the hospital where either a nurse specialised in the acute care of MI patients or a physician 

interprets the ECG. If/when a suspected STEMI is detected; it is the physician that decides whether 

reperfusion therapy should be given and prescribes pre-hospital treatment, if indicated.  

 

9. What happened when a STEMI patient called SHD? Did the operator scramble an ambulance or 

was this very ill patients told to call 112 her/himself? Was there any difference in ambulance priority 

for the EMS and SHD patients respectively?  

1) Unfortunately we do not have access to the medical records for the SHD/1177 telephone calls. 2) 

In general, the operator can chose to either call the 112 for the patient or urge the patient to call 

themselves. In our sample, we found that 83% of those contacting the SHD as their FMC later arrived 

at the hospital by ambulance, now clarified by a new Figure in the Result section. So, despite that the 

patients were recommended to call for an ambulance not everyone did so. However, one can not rule 

out the fact that the symptoms described by those patients not contacting the EMS after the 

conversation with the SHD could have been misinterpreted of the nurse/operator as not being urgent. 

3) As described above, we do not know if there were any differences in ambulance priorities 

depending on whom that called the EMS. However, this is something we are planning to scrutinise in 

a future study.  

 

10. These questions are obviously not always easy to account for in a retrospective analysis. 

However, I think it is important to detail as good as possible where and why there were delays for the 

SHD patients, as the reasons for the delays is the most important research question in this study.  

Hopefully our answers have clarified some of your interesting questions!  

 

Specific comments  

Abstract  

The clinical setting should be added. Ambulance is not synonymous with calling EMS (218 of 227 

EMS calls, p8 l32).  

1) Added. 2) We have tried to clarify this.  

 

Introduction  

Can be shortened and focused. General comments on time to treatment can be omitted (p4 l10-20). 

Definition of “time to diagnosis” (p8, l42) should be put together with the other milestone definitions.  

1) We have tried to re-organise and shorten the Introduction in order to be more focused. 2) We agree 

in that the sentences concerning the importance of time to treatment could have been omitted in a 

more specific journal focusing on cardiology, but since BMJ Open Access has a more broad 

readership, we still believe that this information contribute to the understanding of the problem. 3) As 

suggested, this definition (i.e., ECG recording) is omitted from the introduction and put together with 

the other definitions in the Statistical section.  

 

Data collection (p5 l39 - p6 l23)  

The details on the questionnaire are not very informative and could be omitted. There is a reference 

to it.  
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Thank you for this suggestion! We have now carefully discussed how much information that needs to 

stay in the paper, and have – as suggested – chosen to omit the majority of the content.  

 

Data collection (p6-l53)  

The 96% time milestone completeness is impressive. Did almost all patients recall the exact symptom 

debut?  

Thank you! Yes, we believe that the majority of the included patient succeeded in recalling the 

symptom onset as exactly as possible. But of course, remembering the exact time is not always that 

easy to achieve and must be taken into consideration. One of the strengths with this study is that the 

patients filled in the questionnaire within the first 24 hours after admittance to the hospital, which 

minimise the risk for recall bias and is quite unique in this kind of study design. The patients were 

urged to be as specific as possible when answering the specific questions about different time point 

measurement (such as symptom onset). Additionally, some of the critical time point measurements 

(e.g., ECG and FMC), was collected from the medical records and compared to the patient’s 

estimations in order to validate the time window. If/when a patient had problem with remembering 

onset of symptoms, when contacting the healthcare, leaving the home etc., the nurse in charge 

helped the patient to be even more specific with for example asking probed questions such as; “Did 

your symptom arose before or after the evening news in the TV”.  

 

Tables  

Table 1-4: Why in the number of patients (N=…….) included in the analysis different for each table?  

The total number is 445 (Table 1). However, if answers from any of the variables included in the 

different regressions were lacking the patient was not included in the final regression; i.e., in Table 2 

(SHD) we had complete answers from 426 patients and in Table 3 (EMS) the equal number was 422. 

This is they way a logistic regression analysis is constructed. And finally, even though our goal was to 

collect data on time-to-ECG on every patient, some data was missing; this explains why we are able 

to present detailed delay times from symptom onset-to-FMC, and from FMC-to-diagnosis (i.e., ECG), 

in 429 out of 445 patients (Table 4).  

 

Table 1 and First medical contact p8 para 1-3: a quarter of all patients were admitted via PHC and 

ER. EMS patients seem to be compared to ALL other patients initially. The rest of the paper only 

focuses on the differences between EMS and SHD. This is somewhat confusing.  

Yes, it is correct that we have chosen to describe all patients’ background characteristics and clinical 

variables separately based on their FMC (Table 1) and also compare all the different FMC and their 

impact on delay times (Table 4), but when it comes to find explanatory factors for FMC our aim was to 

present this only for the EMS and SHD solely (Table 2 & 3). For us this was logical since our main 

research question aimed to “investigate into what extent individuals utilise healthcare advice via 

telephone (such as SHD) as a FMC instead of immediately contacting emergency medical services 

[EMS] when falling ill in STEMI, and how such a decision will impact the time to diagnosis”. In order to 

clarify, we have revised the second aim; (1) describe patients' FMC in the pre-hospital phase of an 

evolving STEMI; (2) find explanatory factors influencing their FMC (i.e., EMS and SHD); (3) explore 

the time interval from symptoms to FMC and from FMC to diagnosis, and also revised the Result 

section. Hopefully, the reader will know have a clearer picture of the results.  

 

Discussion (p13 l30-42)  

This does not seem to be relevant to the findings in the study and may be omitted.  

We agree in that a discussion about how to educate the public may be considered to be irrelevant to 

our findings, and we have chosen to omit this section.  

 

Conclusion (p14 l4-9)  

According to the discussion, the author should not categorically state that calling SHD leads to delay. 

Having a low-threshold number might also in some instances increase STEMI awareness among 
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patients.  

Thank you for pointing out this and for the opportunity to revise the conclusion in a more balanced 

way. We have also added a sentence about this issue in the end of the Discussion.  

 

Reviewer # 3, Holm Hansen  

This is an interesting and relevant study which addresses the ongoing discussion in several countries: 

Who should the patients call for different illnesses and symptoms. Thank you!  

 

However, in this study I miss some point in the discussion about:  

 

1. Why is the delayed time from FMC in SHD to this long (page 12)? The nurses working in SHD have 

access to ambulances direct.  

One explanation for the delayed time of 45 minutes from contacting the SHD to diagnosis could be 

that the caller can be placed in a telephone cue while the operator handling other calls, which could 

add several minutes to the total delay. Another explanation could be that not every patient is 

transported by ambulance after contacting the SHD (in our sample 83%). The nurses working at the 

SHD are not automatically referring an ambulance on behalf of the patient. Perhaps they 

misinterpreted the symptoms described. Please see our replay above to reviewer 2, Q 9 for additional 

information.  

 

2. Another question is; why is the time from symptoms onset to diagnosis in ER 2:43h in median 

time? What is happening, or not, in the patients pathway?  

As you can see in Table 4, the 2:43 hours delay is the total delay from symptom onset-to-diagnosis. In 

the same Table, under system delay, you can see that if a patient is self-transported directly to the ER 

the system delay is very short, just 10 minutes. For those particular patients the long total time delay 

is instead representing the long patient decision- and self-transportation times.  

 

3. Patients reasons not to choose ambulance direct are also interesting when they answered going 

direct to ER was both easier and faster. This is quite important and could be mentioned in the 

discussion.  

We have know added the following to the discussion; Many non-callers reported that they did not 

think that their symptoms were severe enough to merit a drastic action like calling the EMS or that 

they believed that self-transport would be faster. These reasons for self-transportation has been 

described previously 15,16 and is also in agreement with earlier Swedish research.17,18  

 

The paper is well structured and clearly written. Thank you! 

VERSION 2 – REVIEW 

REVIEWER Tuomo Nieminen 
University of Helsinki 

REVIEW RETURNED 20-Jan-2015 

 

GENERAL COMMENTS The responses answer all my concerns in an adequate manner.  

 

REVIEWER Tor Melberg 
Stavanger University Hospital, Norway 

REVIEW RETURNED 23-Jan-2015 

 

GENERAL COMMENTS I have no further comments. The authors have carefully answered 
the concerns raised by the reviewers in the first round. Good luck 
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with the publication process!  
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