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Abstract
Background and Purpose— Atrial �brillation (AF) detection is a cornerstone of cardioembolic stroke
prevention and is especially recommended in patients initially diagnosed cryptogenic stroke, but few data
exist about the extent of AF detection. This study aimed to investigate in�uencing factors of AF detection
for cryptogenic stroke patients from neurologists’ perspective.

Methods— A questionnaire survey was conducted from October 2016 to March 2018 and included
neurologists from 42 hospitals in China. Respondents’ demographic characteristics, AF-related
knowledge and education, attitude to AF detection and daily AF detection practice were surveyed.
Pearson chi-square tests and logistic regression were used to identify neurologists characteristics
independently associated with AF detection.

Results— 611 neurologists were surveyed in this study and 53.0% reported always detecting AF among
cryptogenic stroke patients. The main obstacles of AF detection were insu�cient knowledge, high
expense and inactive attitude. Those who received continuing medical education (training program)
about AF detection (OR=2.25, CI[1.57, 3.23], p<0.001), who had positive attitude (OR=3.25,CI [2.24, 4.71],
p<0.001) and who acquired graduate degree (OR=2.48, CI[1.21, 5.07], p=0.013) were more likely to detect
AF in cryptogenic stroke patients. Neurologists who had worked in neurology over 20 years (OR=3.59,
CI[1.61, 8.05], p=0.002), and who received continuing medical education (OR=1.82, CI[1.21, 2.58],
p=0.001) were more likely to have an positive attitude to AF detection.

Conclusions— Our survey suggested inadequate AF detection among neurologists, and continuing
medical education was associated with neurologists’ attitude and AF detection behavior. More continuing
medical education is required to increase the effective detection of AF and improve the quality of clinical
practice.

Introduction
Stroke is the leading cause of death in China and all the world[1], and about 25% strokes are categorized
as cryptogenic stroke[2]. However, overdiagnosis of cryptogenic stroke exists actually, as 8.9–16.1% of
atrial �brillation (AF) underdiagnosed was detected when extensive diagnostic investigations such as
prolonged cardiac rhythm monitoring were routinely undertaken for cryptogenic stroke patients[3–8].

Indeed, effective detection of AF is crucial for secondary prevention of stroke, because the detection of AF
will lead to anticoagulant therapy which is superior to antiplatelet therapy in cryptogenic stroke[9]. AF
related stroke is of higher risk of recurrence and bad outcomes[10–12], and increasing evidence from
randomized trials supports that AF detection after cryptogenic stroke would decrease risk of stroke
recurrent and increase anticoagulant treatment for secondary stroke prevention[13]. Thus, current
guidelines emphasize prolonged cardiac rhythm monitoring for AF in cryptogenic stroke[14–17]. However,
prolonged cardiac rhythm monitoring (a minimum of 24 hours) for AF are not usually used as
recommended in clinical practice. Ntaios, G.et al found that only 51.6% of patients with cryptogenic
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stroke had a 24-hour ambulatory Holter monitoring, and 70.9% had continuous electrocardiographic
(ECG) monitoring for 1 week or until discharge in Athens Stroke Registry[4]. While a survey among leads
of stroke units in Germany revealed that prolonged cardiac rhythm monitoring was recommended by
90.2% in patients initially diagnosed cryptogenic stroke, but merely 13.8% of them have an established
pathway for routine follow-up visits[18]. The use of prolonged cardiac rhythm monitoring to detect
paroxysmal AF after cryptogenic stroke is currently left to neurologists discretion.

Here, we conducted this survey to investigate AF detection status in cryptogenic stroke and its in�uencing
factors among neurologists in China.

Methods
This cross-sectional study was an investigator-initiated survey among neurologists, which was performed
from October 2016 to March 2018 in 42 hospitals in Hubei province in China. A standard-structured
anonymous questionnaire was conducted face to face by trained investigators to the neurologists.
Hospitals were selected and invited to participate if they met the following eligibility criteria: (1) Level III or
Level II hospital with >300 beds; (2) at least 5 neurologists in the hospital. The criteria for participating
neurologists were the following: (1) had acquired physician certi�cations and legal medical
quali�cations; (2) had diagnosed and treated patients with stroke; (3) agreed to complete the
questionnaire.

Statistical Analyses

Descriptive analysis was performed for demographic data and obstacles to AF detection in patients with
cryptogenic stroke. Pearson chi-square tests were conducted to compare in�uencing factor about the rate
of AF detection and the attitude to AF detection between groups. Logistic regression analysis was
performed to identify the predictors associated with AF detection. Adjusted odds ratios (ORs) and 95%
con�dence intervals (CI) for each variable were calculated, a 2-sided P<0.05 was considered statistically
signi�cant. All analyses used SPSS 23.0 for Windows.

Results
Respondent demographics

A total of 611 neurologists from 38 hospitals in Hubei province in China responded to the survey for 4
hospitals declined and 99 neurologists from the participating hospitals refused the questionnaire (due to
the busy clinic task or not in general clinic work). The response rate of hospital was 90.5%, and the
response rate of neurologist was 86.1%. The surveyed neurologists had a mean age of 36.0 (SD=8.0)
years, and 56.5% were men. 64.1% (392) of them had worked more than 5 years in the neurology and
58.3% (356) had acquired Master’s degree or beyond. Respondents demographic characteristics are
summarized in Table 1.
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99.0% (605) of respondents thought AF would increase the recurrence risk of stroke and 59.6% (364) of
them thought paroxysmal AF was associated with higher risk of stroke than persistent AF. However, only
63.0% of them thought it necessary to detect AF and 53.0% of them always detect AF as recommended in
cryptogenic stroke patients.

Major obstacle to AF detection

When surveyed the major obstacle to AF detection, 457 neurologists chose that patients were not willing
or cannot tolerate to �nish the detection because of their poor condition, which was an insurmountable
obstacle. In the rest 154 neurologists (Figure1), 27.9% (43) respondents ascribed the major obstacle to
neurologists’ insu�cient knowledge, 24.0% (37) attributed it to the high expenses and 18.2% (28)
complained of the de�ciency of equipment. The followed major obstacle in turn were: neurologists’
inactive attitude (13.1%), tense doctor-patient relationship (12.3%), and others (4.5%).

Neurologists’ characteristics associated with AF detection

Table 2 presents participant characteristics and the difference between neurologists who detect AF in
cryptogenic stroke patients always and those did not. ‘Detect AF always’ was de�ned as detect AF in
more than 75% of patients with cryptogenic stroke. Of the 611 neurologists, 324 (53.0%) respondents
always detect AF in cryptogenic stroke patients. Pearson chi-square tests indicated that AF detection was
associated with neurologists’ title, academic degree, duration of working in the neurology, whether the
hospital organized continuing medical education (AF detection training), whether neurologist thought it
necessary to detect AF, and whether the hospital belonged to Level III hospital or teaching hospital.

However, logistic regression analysis results suggested that positive attitude of neurologist and education
situation are the major factors associated with AF detection. Table3 showed that neurologists who
thought AF detection necessary (OR=3.25, CI[2.24, 4.71], p<0.001), who received continuing medical
education about AF detection (OR=2.25, CI[1.57, 3.23], p<0.001) and those who acquired master degree
(OR=2.48, CI[1.21, 5.07], p=0.13) were more likely to detect AF in stroke patients.

Table 4 presents respondents characteristics and their attitude to AF detection in cryptogenic stroke
patients. 385(63.0%) of the respondents thought it necessary to detect AF and the rest thought it not
necessary. Pearson chi-square tests suggested that neurologists’ attitude to AF detection was related with
neurologists’ title, education, duration of working in neurology, and continuing medical education. After
logistic regression analysis, we found that neurologists who had worked in neurology over 20 years had a
more possitive attitude to AF detection in comparing with those who worked less than 5 years(OR=3.59,
CI[1.61, 8.05], p=0.002), and neurologists who received continuing medical education about AF detection
(OR=1.82, CI[1.21, 2.58], p=0.001) were more likely to have an positive attitude than those who did not
(Table5).

Discussion
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This cross-sectional study provides an overview of AF detection by neurologists in real-word clinical
practice among cryptogenic stroke patients in Hubei province in China. The main �ndings of this survey
were that: 1) Almost all of the neurologists knew the stroke risk of AF, but only 53% of them would always
detect AF in cryptogenic stroke patients; 2) The main obstacles of AF detection were insu�cient
knowledge, high expense, inactive attitude, tense doctor-patient relationship and equipment de�ciency; 3)
Neurologists’ attitude and continuing medical education were important factors in�uencing AF detection
behavior.

AF detection in initially diagnosed cryptogenic stroke patient was well emphasized and recommended by
clinical guidelines [17, 19–22]. However, only 53.0% of the respondents would always detect AF in
cryptogenic stroke patients, forming a substantial gap between management recommendations and
everyday clinical practice, even though almost all the neurologists in this survey knew the high recurrence
risk of stroke associated with AF. Consisting result was found by Giruparajah, M. et al in a survey to
physicians all over the world that only 58% of physicians globally and 36% of physician in East Asia and
the Paci�c region would detect AF in cryptogenic stroke patients as recommended [23]. Comparing to
recent study among cardiologists, the neurologists we surveyed had a higher awareness of health threat
posed by AF[24], but their perception of the relationship between AF and stroke was not accurate. 59.6%
of them thought paroxysmal AF had higher risk of stroke than persistent AF, incorrectly estimating the risk
of different types of AF. Thus, there is an insu�cient knowledge of neurologists about AF in developing
country, and continuing medical education may be bene�t to solve this problem.

The main obstacle to AF detection in patients with cryptogenic stroke was once thought to be the
de�ciency of detecting equipment. However, this survey revealed that de�cient knowledge was the �rst of
all the changeable causes. 27.9% of respondents regarded the insu�cient knowledge as the major
obstacle, and 13.1% of them attribute it to the inactive attitude, both of which could be overcome by
continuing medical education. More education program about AF detection for neurologists is warranted.
12.3% of respondents attributed the major obstacle to tense doctor-patient relationship. The tense
relationship may be partly caused by the misunderstanding between doctors and patients about AF
screening, especially healthcare professionals, particularly general practitioners are as the most
important medical information source of patients[24]. Public continuing medical education about
cryptogenic stroke associated with AF will be helpful. 24.0% of them ascribed it to high expense of AF
detection. Indeed, medical decision-making are always limited to patient's medical burden and
affordability in China, as current government medical input only accounts for 4.6% of gross national
product (GNP) for the health of 1.4 billion people, 22% of the world’s population. Thus, Chinese
government should increase health support, decrease medical economic burden, and improve the
e�ciency and quality of health insurance[25, 26].

The survey revealed that positive attitude, continuing medical education (AF detection training), and
master degree were important in�uencing factors of AF detection behavior, and the most powerful factor
was neurologists’ attitude (OR = 3.25, CI[2.24, 4.71], p < 0.001). Neurologists having positive attitude
would more likely to do AF detection. Furthermore, positive attitude of AF detection was found to be
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associated with long working duration (over 20 years) and continuing medical education about AF
detection. Actually, the survey highlighted that even for those who did not acquire high academic degree
and who had a short working duration, continuing medical education about AF detection would promote
neurologists’ attitude and behavior. Neurologists receiving continuing medical education may be more
familiar with current guideline recommendations, more aware of the risk of AF associated stroke, and do
AF detection more frequently as recommended. Physicians’ knowledge are cornerstone for evidence
based practice, effective treatment and disease prevention[27]. Previous studies also found that
continuing medical education for clinicians would improve medical quality and patients outcome[28, 29].
Besides, the association between positive attitude and long working duration could be partly explained by
more chances to receive continuing medical education about AF. Thus, continuing medical education was
most important to improve AF detection in cryptogenic stroke patients, and more continuing education
about AF are required.

There are several limitations to this study. First, neurologists from each hospital was voluntary and those
who responded to the surveys may be more knowledgeable about current recommendations than those
declined, thus response bias may exist. Second, respondents may reported the ‘correct’ answer which did
not re�ect their actual clinical practice as knowledge is not always translated into action, which may
cause social desirability bias. Third, this study was conducted in hospitals from one medium
development central province in China. Findings of this study need to be veri�ed in other areas in China.

Conclusion
This survey indicated that continuing medical education was associated with neurologists’ attitude and
behavior of AF detection in cryptogenic stroke patients. More education programs to neurologists are
needed to increase AF detection and improve the quality of clinical practice.

Abbreviations
AF:Atrial �brillation; AIS:Acute ischemic stroke; ECG:Electrocardiographic; CI:Con�dence interval; OR:Odds
ratio; SD:Standard deviation; GNP:Gross national product.
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Tables
Table1.Neurologists Characteristics Included in the

Survey
 

Characteristic No. of Neurologists N( %)
(N=611)

Gender  
  Female 266 (43.5)
  Male 345 (56.5)
Age 36.0±8.0
Years of duration working in the neurology  
  0~5 219(35.8)
  5~10 157(25.7)
  10~15 91(14.9)
  15~20 69(11.3)
  20+ 75(12.3)
Location  
  Non-capital city 382(62.6)

  Capital city 229(37.4)
Level of hospital  
  Nontertiary 174(28.5)

  Tertiary 437(71.5)
Major place of work  
  Non-teaching hospital 107 (17.5)

  Teaching hospital 444(72.7)
  Unavailable 60(9.8)
Title  
  Resident or the intern 204 (33.4)

  Attending physician and beyond 407 (66.6)
Academic degree  
  Bachelor and below 255 (41.7)
  Master 289 (47.3)
  PhD or MD 67 (11)

 

Table2. AF Detection in Patients with Cryptogenic Stroke
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  Always(N=324) Not always(N=287) P
Sex      
  female 135(50.8) 131(49.2) Reference
  male 189(54.8) 156(45.2) 0.322
Years of duration working in the neurology  
  0-5 94(42.9) 125(57.1) Reference
  5-10 90(57.3) 67(42.7) 0.006
  10-15 59(64.8) 32(35.2) <0.0001
  15-20 42(60.9) 27(39.1) 0.009
  20+ 39(52.0) 36(48.0) 0.173
Location      
  Non-capital city 196(51.3) 186(48.7) Reference
  Capital city 128(55.9) 101(44.1) 0.272
Level of hospital      
  Level II 77(44.3) 97(55.7) Reference
  Level III 247(56.5) 190(43.5) 0.006
Major place of work      
  Non-teaching hospital 46(43.0) 61(57.0) Reference
  Teaching hospital 253(57.0) 191(43.0) 0.009
  Unavailable 25(41.7) 35(58.3)  
Title      
  Resident and the intern 80(39.2) 124(60.8) Reference
  Attending physician and beyond 244(60.0) 163(40.0) <0.0001

Academic degree      
  Bachelor and below 107(42.0) 148(58.0) Reference
  Master 169(58.5) 120(41.5) <0.0001
  PhD or MD 48(71.6) 19(28.4) <0.0001
Has your hospital organized continuing medical education (training program) about AF
detection?
  No 110(39.4) 169(60.6) Reference
  Yes 214(64.5) 118(35.5) <0.0001
Do you think it necessary to detect AF in patients with cryptogenic stroke?
    No, not necessary  74(32.7) 152(67.3) Reference
 Yes, necessary  250(64.9) 135(35.1) <0.0001
           

 

Table3. Factors Contributing to AF Detection Rate in Logistic Regression Analysis
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Characteristics OR 95%CI P
Education      
  Bachelor and below     Reference

  Master 2.48 [1.21,5.07] 0.013
  PhD or MD 1.47 [0.76,2.85] 0.248
Has your hospital organized continuing medical education (training program) about AF
detection?
  No     Reference
  Yes 2.25 [1.57,3.23] <0.0001
Do you think it necessary to detect AF in patients with cryptogenic stroke?
  No, not necessary      Reference
 Yes, necessary  3.25 [2.24,4.71] <0.0001

 

Table4. Neurologists Attitude to AF Detection in Cryptogenic Stroke Patients.
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  Necessary

(N=385)

Not necessary

(N=226)

P

Sex      
  female 161(60.5) 105(39.5) Reference
  male 224(64.9) 121(35.1) 0.264
Years of duration working in the neurology  
  0-5 110(50.2) 109(49.8) Reference
  5-10 109(69.4) 48(30.6) <0.0001
  10-15 61(67.0) 30(33.0) 0.007
  15-20 47(68.1) 22(31.9) 0.009
  20+ 58(77.3) 17(22.7) <0.0001
Location      
  Non-capital city 226(63.1) 132(36.9) Reference
  Capital city 159(62.8) 94(37.2) 0.943
Level of hospital      
  Level II 104(59.8) 70(40.2) Reference
  Level III 281(64.3) 156(35.7) 0.295
Major place of work      
  Non-teaching hospital 63(58.9) 44(41.1) Reference
  Teaching hospital 289(65.1) 155(34.9) 0.23
  Unknown 33(55.0) 27(45.0)  
Title      
  Resident or the intern 104(51.0) 100(49.0) Reference
  Attending physician and beyond 281(69.0) 126(31.0) <0.0001

Academic degree      
  Bachelor and below 148(58.0) 107(42.0) Reference
  Master 188(65.1) 101(34.9) 0.093
  PhD or MD 49(73.1) 18(26.9) 0.024
Has your hospital organized continuing medical education (training program) about AF
detection?
  No 151(54.1) 128(45.9) Reference
 Yes 234(70.5) 98(29.5) <0.0001
         

 

Table5 Factors Associated with Neurologists Attitude of AF Detection in Logistic
Regression Analysis
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Characteristic OR 95%CI P
Years of duration working in the Neurology clinic  
  0-5     Reference
  5-10 1.58 [0.74,3.38] 0.241
  10-15 1.85 [0.91,3.78] 0.092
  15-20 1.60 [0.82,3.12] 0.169
  20+ 3.59 [1.61,8.05] 0.002
Has your hospital organized continuing medical education (training program) about AF
detection?
  No     Reference
 Yes 1.82 [1.28,2.58] 0.001

 

Figures

Figure 1

The Major Obstacle to Detect AF


