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Abstract
Stable angina (SA) is a chronic condition reducing physical activity and quality of life (QoL). Physicians treating patients with SA in, Italy, Germany, Spain, and United Kingdom completed a web-based survey. The objective was to assess physician perceptions of patient needs, the impact of SA on QoL and evaluate SA management. Overall, 659 physicians (cardiologists and general practitioners (GPs)) entered data from 1965 eligible patients. The perceived importance of everyday activities for patients with a recent diagnosis (≤2 years) was higher than for patients with a longer diagnosis (>2 years), while severity of limitations for those activities that were rated similarly for both groups. Gender-based analyses revealed that physicians documented more severe SA, more symptoms and more angina attacks in women, yet they rated the patients’ condition as similar for both sexes. Women also received less medical and interventional treatment. Patients who previously had had a percutaneous coronary intervention (PCI) had more severe SA, despite more intense medical treatment, than patients with no previous PCI. In conclusion, severity, symptoms and impact of SA on health status and everyday life activities vary by duration of disease, gender and previous PCI. However, physicians do not seem to attach importance to these differences.



Introduction
Stable angina (SA) is a debilitating condition that limits physical activity and reduces quality of life (QoL).1, 2 In Europe and the United States, the prevalence of SA in the general population is estimated to be about 2-4%.3, 4 
Despite available treatment options, including lifestyle modifications, medical therapy, and coronary revascularization,5 a considerable proportion of patients with SA experience recurring angina attacks.1, 2 Patients with more frequent angina experience greater physical limitations and lower self-reported QoL.2
Since angina cannot be objectively assessed by laboratory or imaging tests, treatment decisions are largely guided by the physician’s assessment of the burden of symptoms in individual patients.6 This could potentially lead to sub-optimal treatment, because the frequency of angina and its impact on QoL are often under-estimated by physicians.2, 6 In the cross-sectional APPEAR study, the frequency of angina was under-estimated by physicians in 42% of the cases.6 In the cross-sectional CADENCE survey, patients with weekly (≥1) angina episodes, and even daily angina, were considered as ‘optimally controlled’ by 48%, and 37%, of general practitioners (GPs), respectively.2 Poor concordance has also been shown for the perception of the severity of the condition, with patients rating their angina more debilitating, with a lower QoL compared with the physicians’ assessment.1
Physicians should take QoL into consideration when treating patients with SA. To optimize treatment and allow patients to reach the best possible QoL, it is important that physicians understand which everyday activities are particularly important for the patients, what limitations they experience in those activities, and how patients perceive their health related to SA.

To assess physicians’ perceptions of SA patients’ needs, we performed a European multi-national survey on physicians treating patients with SA, evaluating the impact of SA on QoL and its management.

Material and Methods
The BRIDGE study (StaBle angina: peRceptIon of neeDs, quality of life and manaGemEnt of patients) was a physician survey conducted in four European countries (Italy, Spain, Germany, United Kingdom [UK]), using computer-assisted web interviewing (CAWI), describing patients with SA as seen by their physicians. 
The survey was conducted between November 2017 and January 2018. Cardiologists and GPs, hospital-based or in private practice, treating outpatients with SA were invited to participate. The physicians were part of a global panel (Lightspeed Health, London, UK) and were invited by email to take part in the CAWI survey. Physicians were eligible if they met the following inclusion criteria:
· at least 4 years (cardiologists), or 6 years (GPs) practice;
· at least 15 outpatients (cardiologists) or 40 outpatients (GPs) per week, including at least 5 patients with SA seen during the last working month;
· at least 40% of patients with SA in treatment with a therapy directly initiated by the responding physician themselves (cardiologists); 
· not more than 60% of the time working in a hospital ward/day hospital (cardiologists). This restriction was not used in the UK because cardiologists are hospital-based in that country.
The physician sample was selected to cover most grouped regional geographical areas in the respective countries.

Cardiologists were asked to enter data on the last 3 patients with SA for whom they had prescribed a therapy that they decided upon, regardless of whether they began therapy on this occasion or were already on therapy for SA. GPs stating that ≥10% of the patients they saw with SA were either managed by the GP or managed by a specialist and followed by the GP on a regular basis (GP changes the therapy prescribed by the specialist) were also asked to enter the last 3 patients with SA for whom they had prescribed a therapy that they decided upon. The intention was to collect data from patients mainly managed by the GP themselves. GPs who reported that they would manage or change therapy for <10% of their patients with SA were asked to enter the last 3 patients with SA that they had seen, irrespective of a treatment decision. For these patients, socio-demographic and clinical data and information on severity and symptoms of SA, QoL related to SA and clinical management of their SA were collected (questionnaire in Supplementary Methods). The goal was to enroll at least 640 physicians (80 cardiologists and 80 GPs per country). 
This was a market research study that collected only anonymized data. The survey was performed and ethics issues were addressed following the code of conduct of the European Pharmaceutical Market Research Association (EphMRA).7 
Data Analysis
Data are presented descriptively as mean (standard deviation [SD]), median (range) or % of valid cases. Statistical tests (t-test for continuous variables, chi-square test for categorical variables) were performed; information on statistical significance are provided for selected variables. Missing values were not imputed.
All patient data were analyzed for the overall study population. Subgroup analyses were performed by age groups (<65 years, 65-74 years, ≥75 years), CCS class, duration of diagnosis, gender and previous performance of a percutaneous coronary intervention (PCI). The age group <65 years was selected as a common cut-off for ‘young’ patients,8 while the cut-off for the two 2 age groups was selected to obtain subgroups with sufficient patient numbers for analysis. 
Although the comparison between cardiologists and GPs was not an objective, the results were also compared between the patient populations entered by cardiologists and GPs. 

Results
Physicians
A total of 318 cardiologists and 341 GPs entered data from 1977 patients (954 from cardiologists, 1023 from GPs). From this sample, 12 patients with CCS class 4 were excluded from the analysis, leaving 1965 patients for final analysis. 
The 4 countries included in the study each provided approximately one-quarter of the physicians (Supplementary Table 1). The median (range) for duration of specialization was 18 (4-38 years). In the month prior to taking the survey, the physicians had seen a median of 20 outpatients with SA. Cardiologists had seen more patients (30 patients) than GPs had (15 patients).
Patient characteristics
The majority of patients (71.8%) were men, with a mean age of 67.3 years. (Table 1). Half of the patients had CCS class 2, and most were diagnosed since 1-5 years. Compared with GPs, cardiologists saw a lower proportion of younger patients (<65 years) and a higher proportion of patients ≥75 years old, and their patients had a shorter mean time since SA diagnosis and had more often undergone PCI in the past. 
Physician perception of limitations in and importance of everyday activities for patients with recent compared with longer diagnosis of stable angina
The importance of everyday activities for patients with recent (≤2 years) or longer (>2 years) diagnosis of SA was perceived differently by the physicians (Figure 1A). 
Physicians rated the importance of all assessed everyday activities significantly higher for patients with a recent diagnosis, whereas the limitations in the same activities were rated similarly for both patient groups (Figure 1B). The only activity perceived as less limited in those patients with a longer diagnosis was intimate relationships. 
Patients with a longer history of SA diagnosis were older than those with a recent diagnosis and they were less frequently in CCS class 1 and more frequently in CCS class 3, while the proportions of men and women were not different (Table 2). A sub-analysis by age group (<65 years, 65-74 years, ≥75 years) showed comparable results regarding the importance of everyday activities and the limitations SA imposes on these activities. Physicians rated the importance of everyday activities higher in patients with a recent diagnosis compared with those with a longer diagnosis in all age groups, while there were no significant differences for the degree of limitations between patients with recent and those with a longer diagnosis (Supplementary Figure 1). When the importance ratings were weighted for CCS class in the 3 age groups, the values were almost identical to the original values (Supplementary Table 3). 
Overall, the observed differences in the perceived importance by time of diagnosis were similar for cardiologists and GPs (data not shown).
Gender differences in symptoms, severity and clinical management of stable angina
Women were slightly older than men and they had more severe disease than men based on CCS class (Table 2). 
Coronary angiography and surgical interventions were performed less frequently in women compared with men (coronary angiography: 67.3 vs 80.1%; PCI: 37.2 vs 49.3%; aortocoronary bypass: 9.9 vs 16.8%; all p<0.05). 
Current medications for the treatment of SA were also assessed. Beta-blockers were less commonly prescribed in women than in men (63.5 vs 70.3%; p<0.05), while long-acting nitrates were more frequently prescribed in women (46.0 vs 40.0%; p<0.05). There was no significant difference with respect to use of calcium antagonists, ranolazine, and ivabradine (data not shown).
In women, symptoms associated with SA (chest pain, breathing difficulties and arrhythmia/tachycardia) were more common than in men. The prevalence of symptoms such as stress/anxiety/depression was also higher in women (Figure 2A). Women reported a higher number of angina attacks per month than men (Figure 2B). This was also observed when cardiologists’ and GPs’ subsamples were analyzed separately (data not shown).
This gender difference in severity and symptoms of angina was not reflected in the physicians’ perception of their patient’s current condition. The physicians defined the patient’s condition in relation to SA as ‘not good’, ‘fair’, ‘good’ or ‘very good’ in comparable proportions of men and women (Figure 3).
Management of stable angina in patients with and without previous PCI
There was no age difference between patients with or without PCI, but patients with PCI had more severe disease, as shown by a higher proportion of patients with CCS class 3 compared with those without PCI (Table 2). The mean (SD) time since SA diagnosis was higher in patients with previous PCI (3.53 (2.92) years) compared with those without previous PCI (3.23 (2.89) years), with a lower proportion of patients with PCI with 1-2 years since diagnosis (27.8%) and a higher proportion of patients with 3-5 years since diagnosis (37.6%) compared with those without previous PCI (32.0% and 32.1%, respectively) (all p<0.05). The proportion of patients with previous PCI was significantly higher among patients reported by cardiologists (57%) compared with those reported by GPs (35%).
Patients with previous PCI were more frequently prescribed beta-blockers, ranolazine, and ivabradine for angina relief than those who had not undergone PCI (Figure 4). 

Discussion
This large multi-national European survey provides insight into the perception of physicians regarding SA, its management and impact on QoL. The main findings were that physicians perceived the importance of a wide range of everyday activities for patients with a recent diagnosis (≤2 years) significantly higher than for patients with a longer diagnosis (>2 years), independent of patients’ age and CCS class. Gender-based analyses showed that, according to the physicians, women had more severe SA, more symptoms and more angina attacks than men. Despite this, physicians did not perceive any difference in the current condition of their male and female patients. The frequency of medical therapies and interventions for SA differed between men and women. Finally, about half of the patients with SA had a previous PCI. The proportion was higher in patients seen by a cardiologist compared with GP patients. Those with PCI had more severe disease and received more frequently beta-blockers, ranolazine and ivabradine for angina relief. This is in line with the results of ORBITA, the first placebo-controlled PCI clinical trial showing no advantage of PCI over a sham-procedure for exercise time and angina symptoms.9
Comparability with previous studies
In this survey, patients were largely comparable to previous studies on SA with respect to age, and gender (mean 67.3 years/old, 71.8% men). The observational APPEAR study6 in outpatients from US cardiology practices who reported angina in the prior month and the Spanish AVANCE registry1 included patients 69.0 and 67.8 years/old, respectively, while patients in the Australian cross-sectional CADENCE study2 were older (71 years). The proportion of men in the present survey was similar to AVANCE (73.1%),1 but higher than in CADENCE (64%)2 and APPEAR (60.3%).6 Almost half of the patients (45.9%) were previously treated with PCI, comparable with AVANCE (47.9%)1 but lower than in APPEAR (57.2%).6 The vast majority of patients had CCS class 1 or 2 (86%), similar to those in CADENCE (90%).2 This suggests that overall the patient population in the present survey reflects those seen in clinical practice in many countries. 
Impact of duration of disease on physician perception
Physicians perceived the patient’s needs differently depending on the duration of the diagnosis, i.e. everyday activities were perceived to be less important to patients with longer diagnosis (>2 years) compared with those with a recent diagnosis (≤2 years). The differences in perception regarding the importance attributed to performing physical activities that were observed for patients with more recent and less recent diagnosis could be explained by the higher age of the latter.10 This is consistent with findings from a CADENCE sub-study, where >80 years/old patients with SA were more physically impaired by angina but had a higher QoL than younger patients.8 However, comparability to the present survey is limited since in CADENCE the QoL was patient-reported with the standardized Seattle Angina Questionnaire, while in our survey importance of activity and limitations was assessed by the physicians. In our survey, perception by physicians that the importance of activities was higher in patients with a recent diagnosis compared with those with a longer diagnosis was observed for most activities across age groups. Within the same age group, CCS class did not play a role in influencing physician perception of importance of activity either. Therefore, physicians may tend to assume that over time patients get used to their condition, and therefore those with a longer diagnosis rate physical activities as less important. 
Although direct comparison between cardiologists and GPs was not an objective the overall difference in the perceived importance by time of diagnosis was similar for both physician groups.
This concept is supported by the fact that the physicians perceived the limitations in the same activities as comparable between patients with recent or longer diagnosis, even though they reported more patients with marked limitations in physical activity (CCS class 3) in the group with a longer diagnosis. In patients with coronary heart disease, Stewart et al. demonstrated that those with symptoms during exercise reported the least physical activity.11 Since exercise is an important part of the therapy for SA,5 a better understanding of the needs of patients with SA with regard to physical activity may help to improve the care for this population. 
Gender differences in clinical presentation and perception of stable angina 
In the present survey, severity and frequency of angina was higher in women than in men (overall, and also for both cardiologists’ and GPs’ subsamples), possibly related to increased incidence of microvascular dysfunction in women12. Other studies using patient-directed questionnaires and GP clinical evaluations also showed that women with SA had more frequent angina,2, 13 greater physical limitations and worse QoL than men.13 Even though a gender difference in SA severity and frequency was recognized and documented by the physicians in our survey, they perceived no difference between women and men when rating the patients’ current condition relative to their SA. This implies that physicians may underestimate perception of their female patients’ impaired QoL. As treatment decisions for SA are largely guided by physician assessment of the burden of angina, this could potentially lead to sub-optimal treatment in women.2, 6 
We found that women were managed differently from men, with more frequent prescription of long-acting nitrates but less frequent use of beta-blockers, angiography, PCI and CABG. This different clinical management might reflect gender-related differences in pathophysiology, such as more prevalent microvascular dysfunction 12 and less frequent obstructive coronary artery disease in women,5, 14 which may preclude invasive management options in the treatment of SA, while data on the effectiveness of antianginal medications in women are limited.15-17 However, it is also possible that differences in clinical management may just reflect under-treatment in women, as seen in most areas of cardiovascular disease,18 perhaps because physicians might not accurately assess the impact of SA on women. There is ample evidence for gender disparities in diagnostic assessment and the use of evidence-based medical therapy for SA.14, 19 This includes lower rate of revascularization and lower number of antianginal drugs in women,19 which is consistent with lower use of PCI and lower prescription rate for antianginal drugs in our survey. 
Differences in clinical management may be explained in part by clinical factors,14 but gender-specific differences in the interaction with the physician, physician’s opinion, and gender-specific description and perception of symptoms, along with a lower perceived risk in women, may contribute.19 The more frequent presentation with symptoms other than angina in women, as shown in the present survey, might also lead to misdiagnosis and under-treatment.14 In young patients hospitalized with acute myocardial infarction, women were more likely to present with symptoms other than chest pain, and to perceive their symptoms as stress/anxiety compared with men. In patients who sought care before hospitalization, health care providers categorized women’s symptoms more often as not heart-related than in men.20 However, comparable treatment may not achieve the same results in men and women with SA. In the BARI-2D trial, where patients with diabetes and coronary artery disease were randomized to receive either optimal medical therapy or revascularization, women had more angina and poorer functional status than men throughout the 5-year follow-up period, despite very similar management and after adjustment for other factors.21 
Our findings are consistent with the literature, which reports worse clinical outcomes, lower QoL and less intensive therapy in women with SA. Thus, treatment strategies specifically targeted at women should be developed. In addition, new tools to improve communication between patients - both women and men - and physicians are warranted. One example is the STAR checklist,22 which could be easily applied to regularly assess angina severity and impact on QoL to guide treatment decisions, since available questionnaires such as the Seattle Angina Questionnaire23 and the Angina Plan24 are time-consuming for use in routine clinical practice.22
Medical management of stable angina after PCI
Almost half of the patients with SA in the present survey had a previous PCI; this percentage was significantly higher among patients reported by cardiologists than in those reported by GPs. Patients with PCI had more severe symptoms (more frequently CCS class 3) and longer duration of SA (3-5 years) than patients who never underwent PCI, suggesting that patients with PCI had more complicated and refractory SA. This group of patients was also more commonly followed by cardiologists, who have the full range of medical therapy available, which could explain greater use of beta-blockers, ranolazine, and ivabradine for angina treatment. 
Overall, patients who continued to have or re-developed symptoms after PCI received more intense medical therapy but had more severe SA. PCI is guideline-recommended therapy for SA that is non-responsive to medical therapy.5 However, it has been shown that clinical benefits might be limited. The COURAGE trial on patients with chronic coronary artery disease did not show a reduced risk of death, myocardial infarction, or other major cardiovascular events during a median follow-up of 4.6 years when PCI as initial strategy was added to optimal medical therapy.25 A long-term follow-up for up to 15 years did not reveal any survival benefits either.26 Regarding angina burden and QoL, only temporary improvements were seen in that study.27 A higher proportion of patients in the PCI group were angina-free at 3 months; this difference was no longer present at 36 months. QoL based on the Seattle Angina Questionnaire yielded higher scores in the PCI group up to 24 months in the different domains. However, at 36 months differences between the groups were no longer statistically significant. 
Our findings underline the importance of optimizing medical therapy, which is effective in patients with SA, to obtain the best possible angina control 28. A different, more patient and symptom centered, more intensive and varied therapeutic approach including intensified risk factor management might be required for patients with SA after PCI. 
Limitations
As with all surveys, our study has some inherent limitations. The responding physicians are those interested in participating. Therefore, the sample may not be representative of all physicians treating patients with SA, and the results may not entirely reflect clinical management seen in routine practice. Given its observational nature, our survey does not take into account every variable that could impact perceptions and SA management. In addition, the questionnaires were designed to cover specific aspects of interest, which limits the comparability with studies using standardized questionnaires. 
Conclusions
This survey shows that physicians (cardiologists and GPs) perceive the needs of patients with a recent or longer SA diagnosis differently, rating the importance of a variety of everyday activities as lower in patients living with SA for a longer time, even within homogeneous age groups. Physicians also appear to perceive and treat SA differently in men and women, whereby the impact of SA on the current condition for women was underestimated. Finally, physicians report that patients who still had angina after previous PCI had more severe SA and received more medical treatment than patients without PCI. Further studies comparing the perception of SA between patients and physicians could provide further insights into the needs of patients with SA and how these are met in clinical practice.
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Figure legends

Figure 1. A) Importance of and B) limitations in everyday activities for patients with stable angina as perceived by physicians by duration of diagnosis. 
* Statistically significant difference between the two groups (t-test), p<0.05. 
Survey question for importance: ‘In your opinion, to what degree does this patient consider it important to be able to perform the following activities? To answer, please choose a score from 1 (Not at all) to 5 (Extremely)’.
Survey question for limitations: ‘In your opinion, to what degree does stable angina limit this patient in performing the following activities? To answer, please choose a score from 1 (Not at all) to 5 (Extremely). To allow you to rate the items more precisely, the scale allows you to use also half points.’
For both questions, scores could be given from 1-5, with 0.5 fractions. The respondents could also answer, ‘Don’t know’. 


Figure 2. A) Symptoms of stable angina and B) number of angina attacks per month reported by men and women with stable angina according to the physicians’ perception.
SA, stable angina; SD, standard deviation.
* Statistically significant difference between men and women (chi-square test), p<0.05. 
Survey question for symptoms: ‘Symptoms of stable angina: Chest tightness / Heaviness, Chest pain, Breathing difficulties, Arrhythmia / Tachycardia, Fatigue, Arm pain, Strong sweat, Nausea / Vomiting, Dizziness, Stress / Anxiety / Depression, Jaw / Neck pain, Other (Specify)’ (No / Yes had to be selected for each item).
Survey question for number of angina attacks: ‘Number of reported angina attacks in a month (average number): Less than one, One, Two, Three, Four, Five-Seven, Eight-Ten, More than ten, Don’t know’.


Figure 3. Current condition relative to stable angina in men and women as perceived by physicians.
No statistically significant differences between men and women were detected (chi-square test). 
Survey question: ‘How would you define the patient’s current condition relative to his stable angina? Not good, Fair, Good, Very good’.


Figure 4. Medical therapy in patients with stable angina with or without previous percutaneous coronary intervention
DHP, dihydropyridine; PCI, percutaneous coronary intervention.
* Statistically significant difference between patients with stable angina with or without previous PCI (chi-square test), p<0.05. 
Survey question: ‘Please enter the name of the product (or, if more than one, of the products) for SA in the current treatment of this patient, excluding other products that are not related with this disease.’


