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Abstract To assess cardiorespiratory fitness (CF),

usually a stress test is necessary. Our aims were to

assess CF in a patient population with suspected or

known coronary artery disease (CAD) based on a

questionnaire (quest); to compare estimated CF with

achieved workloads, and to evaluate its prediction of

stress modality (physical/pharmacologic). Consecu-

tive 612 patients undergoing myocardial perfusion

SPECT (MPS) completed quest. They first chose one

category which best described their daily physical

activities. The second part contained patient charac-

teristics (gender, age, BMI, and resting heart rate). An

activity score was calculated and metabolic equiva-

lents (METs) were estimated. Estimated and achieved

results were compared. Patients with pharmacologic

test (n = 208) provided a lower estimate of their

performance than physically stressed patients (n =

404): 7.0 ± 2.1 and 8.2 ± 2.3 METs, respectively

(P \ 0.0001). The latter showed a good correlation

between estimated and achieved METs (r = 0.63,

P \ 0.0001). Regarding prediction of the stress

modality, area under the curve (ROC) was 0.65

(P \ 0.0001). The quest can easily be applied in daily

practice to assess CF in a patient population with CAD

and for estimating whether an adequate physical stress

test can be carried out.

Keywords Cardiorespiratory fitness � Physical

activity questionnaire � Coronary artery disease �
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Abbreviations

METs Metabolic equivalents

MPS Myocardial perfusion SPECT

SPECT Single photon emission computed

tomography

SSS Summed stress score

Introduction

Low cardiorespiratory fitness is a strong predictor of

mortality [1–6]. Physically inactive individuals are

more likely to suffer an early death from a cardiovas-

cular or non-cardiovascular disease than those who are

physically active [1, 4, 7–9]. The correlation between

low cardiorespiratory fitness and increased mortality is

as strong as correlations between mortality and regular

risk factors, such as hypertension, diabetes, and obesity

[1]. In addition, the higher the total energy expenditure,

the lower the risk of coronary events [1, 3, 8], but also

of overall mortality [2, 3, 10].

The evaluation of cardiorespiratory fitness is impor-

tant in different aspects [8, 11]. Indications may be the
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prognostic evaluation [1, 7, 8, 11], planning of a stress

test [11] or preoperative risk stratification [12].

However, to assess cardiorespiratory fitness of a

patient, usually a stress test is necessary [11], which

may cause problems regarding feasibility or logistics

[13]. Therefore it might be easier and also reliable if

the physical activity is estimated with the patient’s

baseline characteristics and a questionnaire of the

patient’s daily physical activities [13].

A number of studies have been published using

questionnaires to determine the cardiorespiratory

fitness of patients [13–15]: e.g. questionnaires for

randomly selected subjects [13, 16, 17], for patient

populations with cancer [18], and patients with

congestive heart failure [14, 19, 20]. In contrast, few

papers have been published using questionnaires to

evaluate physical activity in patients with (suspected

or) known coronary artery disease [15, 21].

The aims of the present study were as follows: (1)

to use and test questionnaires that are easily con-

ceived and quickly completed in daily practice in a

patient population evaluated for coronary artery

disease, (2) to compare estimated cardiorespiratory

fitness with achieved workloads, (3) to evaluate if

these questionnaires could be used to predict if a

patient is able to undergo an adequate physical stress

test or rather a pharmacologic one, and (4) to test and

apply the questionnaires for preoperative evaluation.

Methods

Study population

All consecutive patients undergoing myocardial per-

fusion SPECT from January 30th until July 10th,

2008 at the University Hospital of Basel, Switzerland,

were evaluated. They underwent coronary artery

disease evaluation and therefore were referred for

an MPS at the discretion of their physicians. 41

patients with complete left bundle branch block were

excluded from the analysis because they had to

undergo pharmacologic stress for protocol reasons.

Exercise MPS protocol

Rest SPECT was performed after administration of

111 MBq of 201Tl [22]. 201Tl SPECT was performed

10 min after tracer injection [22]. A symptom-limited

bicycle exercise test was performed, using routine

protocols (with a stepwise increase of the workload).

The monitoring included a 12-lead electrocardiogram

each minute of exercise and continuous monitoring of

the electrocardiogram throughout the test [22]. At near-

maximal exercise, a 740-MBq dose of 99mTc-sestamibi

was injected, and exercise was continued for at least an

additional minute after injection [22]. 99mTc-sestamibi

SPECT imaging was begun 15–30 min later [9].

Regarding cardiorespiratory fitness, METs achieved

were calculated using the formula VO2/3.5 � body weight

(kg) [VO2 = 5.8 � body weight (kg) ? 151 ? 10.5 �
watts achieved].

Pharmacologic MPS protocol

Patients were informed not to consume any products

containing caffeine 24 h before testing [22]. After

rest-imaging, adenosine was infused (140 lg/kg/min

for 6 min), and 99mTc-sestamibi was injected at the

end of the third minute of infusion [22]. 60 min later,

patients underwent SPECT imaging [9, 23]. If

possible the adenosine stress was combined with

low level physical exercise (in general 25 watts).

Whenever possible, patients were instructed to

pause ß-blocking agents and calcium-antagonists 48 h

and nitrates 24 h before the beginning of the test,

regardless of stress modality [22]. At rest, at the end of

each exercise stage and at maximal exercise, blood

pressure was registered, and so was the electrocar-

diogram, according to current guidelines [12, 24].

Peak ST-segment change at 80 ms after the J point

was stated as horizontal, up or downsloping [9, 23].

MPS evaluation

SPECT was conducted with a circular 180� acquisition,

as previously described [23]. Two energy windows

for Tl-201 were used during imaging, containing a

30% window centred on the 70-keV peak and a 20%

window centred on the 167-keV peak [22]. A 15%

window centred on the 140-keV peak was utilised for
99mTc-sestamibi SPECT [22]. Perfusion images were

scored using a 17-segment model with a 5-point scale

(0 = normal, 1 = mildly reduced tracer uptake, 2 =

moderately reduced uptake, 3 = severely reduced

uptake, 4 = no uptake) [22]. Each segment represents

5.9% of the left ventricle [23]. By adding the scores of

the 17 segments in the stress and rest images, the
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overall summed stress score (SSS) was calculated

[22]. SSS \ 4 was considered normal, SSS 4–8 mildly

abnormal, 9–13 moderately abnormal and SSS [ 13

was considered severely abnormal [25]. Post-stress

LVEF, EDV and ESV were automatically calculated

by QGSTM [26, 27].

Development of the physical activity scale

of questionnaire 1

In this paper, we refer to the physical activity scale of

this questionnaire as ‘‘questionnaire 1’’. It was

developed by selecting frequent daily life activities,

categorized into exertion levels by 2543 randomly

selected people [16]. The physical activity scale was

divided into 9 levels, ranging from 0.9 METs to [6

METs (Table 1). The composition of the physical

activity scale allowed the patient to fill in the hours

and minutes on each level on an average 24 h

weekday. Validation occurred by interviewing 10

volunteers and further on by recruiting 39 volunteers

to establish correlation between MET-time estimated

and calculated, which was high [16].

While evaluating the questionnaires for our study,

we asked the authors of the physical activity scale for a

German translation of the originally Danish question-

naire, which we kindly received. By estimating METs

on the highest level on the physical activity scale,

Table 1 Questionnaire 1

Tägliche Aktivitäten

1 
Wie viele Stunden und Minuten schlafen Sie an einem normalen 
Wochentag (nachts und allfälliger Mittagsschlaf)?

Stunden Minuten 

2 

Falls Sie nicht berufstätig sind, gehen Sie weiter zu Frage 4.  
Falls Sie berufstätig sind, fahren Sie hier fort. 

Während Ihrer beruflichen Tätigkeit, wie viele Stunden und 
Minuten verbringen Sie an einem typischen Arbeitstag mit den 
folgenden Tätigkeiten: 

Sitzende Tätigkeit 
Stunden Minuten 

Stehende oder gehende Tätigkeit 
Stunden Minuten 

Anstrengende Tätigkeit 
(z.B. Treppensteigen, Tragen von Gegenständen) Stunden Minuten 

3 Wie vielen Stunden und Minuten benötigen Sie täglich zu Fuss 
oder mit dem Fahrrad für Ihren Hin- und Rückweg zur Arbeit? Stunden Minuten 

4 
Wie viele Stunden und Minuten verbringen Sie täglich in Ihrer 
Freizeit mit fernsehen, sitzen und entspannen, lesen oder Musik 
hören oder ähnliches? Stunden Minuten 

Wöchentliche Aktivitäten

5 

Wie viele Stunden und Minuten verbringen Sie wöchentlich in 
Ihrer Freizeit mit leichten Tätigkeiten wie spazieren gehen, 
leichte Hausarbeit oder leichte sportliche Aktivität wie Yoga, 
Bowling oder ähnliches? 
(keine Aktivitäten in Verbindu ng mit dem täglichen Arbeitsweg) 

Stunden Minuten 

6 

Wie viele Stunden und Minuten verbringen Sie wöchentlich in 
Ihrer Freizeit mit anstrengenden Tätigkeiten wie Gartenarbeit, 
schwere Hausarbeit oder mässig anstrengenden sportlichen 
Aktivitäten wie Gymnastik, Tanzen, Gewichtetraining oder 
ähnliches? 
(keine Aktivitäten in Verbindu ng mit dem täglichen Arbeitsweg)

Stunden Minuten 

7 

Wie viele Stunden und Minuten verbringen Sie wöchentlich in 
Ihrer Freizeit mit anstrengenden sportlichen Aktivitäten oder 
Tätigkeiten wie laufen, joggen, Fussball, Tennis, Aerobic oder 
ähnliches? 
(keine Aktivitäten in Verbindu ng mit dem täglichen Arbeitsweg)

Stunden Minuten 

Modified from Aadahl et al. [16]
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which was defined as[6 METs, we utilized 8.0 METs

for calculation. With questionnaire 1, finally an activity

scale was calculated. Oftentimes the hours filled in by

the patients did not add up to 24 h. We approached this

problem by multiplying the surplus or missing time

with 2.0 MET and adding it to or subtracting it from the

excessive or missing hours and minutes [16].

Development of physical activity score

of questionnaire 2

In this paper, we refer to the fitness evaluation as

‘‘questionnaire 2’’. When developing this non-exer-

cise test model, data from three previous studies were

used [13], consisting of a total of 49,759 volunteers

(1863 NASA participants, 46,190 subjects from the

Aerobics Center Longitudinal Study, and 1706 par-

ticipants from the Allied Dunbar National Fitness

Survey) [28–31]. They all underwent treadmill test-

ing and provided data about gender, age, height,

weight, resting heart rate and self-reported physical

activity levels [13, 28–31].

The non-exercise test model consists of two parts.

The first part contains a physical activity score where

people have to choose one category which best

describes the usual pattern of daily physical activities.

The second part contains historical data, including

patient characteristics (gender, age, BMI, resting heart

rate) (Table 2). Based on these two parts, estimated

METs were calculated [13]. If not otherwise mentioned

we refer to the two parts of the fitness evaluation when

mentioning ‘‘questionnaire 2’’. Since there was no

German version of the originally English questionnaire

available, we therefore translated it ourselves.

Results

Baseline characteristics

A total of 845 consecutive patients was evaluated after

having obtained informed consent. Of these, 653

(77%) patients completed the questionnaires correctly.

Forty-one patients completed the questionnaires cor-

rectly but were not included into the analysis due to a

left bundle branch block. Of the remaining 192

patients who were not included, 49 did not complete

the questionnaire because of physical inability (e.g. no

glasses at the hospital) 132 patients because of

language barriers, and 11 subjects declined.

The patient baseline characteristics are summarized

in Table 3, comparing patients undergoing physical

(66%) and pharmacologic (34%) stress testing.

Patients with a pharmacologic stress test (n = 208)

were significantly older, more often suffered from

shortness of breath and had a higher cardiovascular

risk profile than patients who underwent a bicycle

stress test (n = 404). The former also more often were

under therapy with oral anticoagulation, ß-blocking

agents, nitrates, and diuretics.

Table 2 Questionnaire 2

Shortened from original

(Jurca et al.) [13]

Step 1: Physical activity score

Level 1 Inactive

Level 2 Low level of exertion,

B 10 min at a time

Level 3 Aerobic exercises

20-60 min/week

Level 4 Aerobic exercises

1-3 h/week

Level 5 Aerobic exercises

[ 3 h/week

In addition to the above calculated scores,

the following variables are added in a weighted

manner resulting in an estimate of METs:

Step 2: Estimated MET level of cardiorespiratory fitness (from step 1)

Gender

Age

Body mass index

Resting heart rate
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The stress test variables are summarized in

Table 4. Only variables were compared between the

two stress modalities which can also be evaluated in

patients with pharmacologic stress.

Patients undergoing bicycle stress testing had

significantly more often a sinus rhythm. Pharmaco-

logically stressed patients more often experienced

angina during the test and with respect to myocardial

perfusion SPECT, they had larger perfusion defects,

lower left ventricular ejection fraction and higher

EDV and ESV than patients stressed on the bicycle.

In Table 5, the results of the questionnaires are

summarized.

Patients undergoing pharmacologic stress provided

a lower estimate of their performance than ergomet-

rically stressed patients. Accordingly, estimated

METs by questionnaire 2 were significantly lower

in the former.

Estimates of cardiorespiratory fitness

In Fig. 1 the estimates of physical performance are

summarized.

In patients who were able to undergo a bicycle

stress test (n = 404), METs estimated and METs

achieved were compared. In Fig. 2 the missing

correlation of the physical activity scale of question-

naire 1 and the achieved METs is shown (r = 0.06,

P = 0.23). In contrast, there was a good correlation

between estimated METs of questionnaire 2 and the

achieved METs (r = 0.63, P \ 0.0001; Fig. 3).

A Bland–Altman plot of the estimated METs and the

difference of estimated and achieved METs of ques-

tionnaire 2 is depicted in Fig. 4. In patients with an

estimated workload B 8 METs, the estimate was rather

underestimated. In patients with an estimated work-

load[ 8 METs, the estimate was rather overestimated.

Table 3 Baseline

characteristics

BMI body mass index, CAD
coronary artery disease, MI
myocardial infarction, Ca
Calcium, ACE angiotensin

converting enzyme, AT2
Angiotensin 2

Variables Total

(n = 612)

Bicycle

(n = 404)

Pharmacologic

(n = 208)

P

Sex (male) 66% 67% 64% 0.53

Age (years) 65 ± 10 63 ± 10 69 ± 9 \0.0001

BMI (kg/m2) 28 ± 5 28 ± 5 28 ± 5 0.07

Typical angina 19% 17% 22% 0.19

Atypical angina 28% 30% 25% 0.18

Shortness of breath 57% 51% 71% \0.0001

Known CAD 41% 40% 45% 0.26

Prior revascularisation 37% 37% 37% 0.93

Prior MI 25% 24% 27% 0.43

Diabetes mellitus 25% 22% 29% 0.092

Hypercholesterolemia 62% 62% 63% 1.0

Hypertension 72% 69% 80% 0.004

Positive family history 33% 37% 25% 0.005

Smoking 18% 17% 20% 0.37

Anticoagulation 13% 9% 20% \0.0001

Aspirin 70% 71% 68% 0.52

ß-blocking agents 61% 53% 76% \0.0001

Nitrates 14% 11% 20% 0.002

Ca-Antagonists 21% 19% 25% 0.092

ACE inhibitors 31% 29% 34% 0.20

AT2-inhibitors 26% 24% 30% 0.10

Statins 59% 57% 63% 0.23

Diuretics 39% 33% 50% \0.0001
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In Fig. 5 the comparison of estimated and

achieved METs in relation to the extent of coronary

artery disease is shown. Interestingly, no difference

between the estimated and achieved METs was

evident when the different SSS categories were

compared. However, within the four SSS categories

the estimated and reached METs were significantly

different, although the absolute difference was small.

Prediction of stress modality

In Fig. 6 the predictive accuracies of questionnaire 1

and questionnaire 2 regarding the stress modality

used are shown. By receiver operating characteristics

(ROC), the area under the curve (AUC) was 0.60 and

0.65, respectively, (both P \ 0.0001).

Since questionnaire 2 consists of the patients’

physical activity score and historical patient data,

predictive power of only basic variables was tested in

a first step. An AUC of 0.61 was obtained. Adding

the historical information increased the AUC to 0.65

(Fig. 7).

Preoperative evaluation

In a small percentage of the patient population

(n = 38; 6.3%), the estimated physical activity did

not reach 4.0 METs, which is an important threshold

Table 4 Stresstest

variables

RBBB right bundle branch

block, METs metabolic

equivalents, SSS summed

stress score, SRS summed

rest score, SDS summed

difference score, EF
ejection fraction, EDV
enddiastolic volume, ESV
endsystolic volume

Total

(n = 612)

Bicycle

(n = 404)

Pharmacologic

(n = 208)

P

Sinus Rhythm 91% 93% 85% \0.0001

Q-wave 17% 17% 17% 1.0

Right bundle branch block 4% 5% 3% 0.53

Angina during testing 12% 9% 19% \0.0001

Watts reached 142 ± 48

METs achieved 7.6 ± 1.7

Basic heartrate (bpm) 77 ± 15 78 ± 14 75 ± 18 0.07

Max. heartrate (bpm) 143 ± 16

Basic systolic bloodpressure

(mmHg)

125 ± 22 125 ± 22 125 ± 22 0.97

Max. systolic bloodpressure

(mmHg)

196 ± 32

Significant ST-changes 19% 19% 23% 0.23

SSS (median) 0 0 3.00 \0.0001

SRS (median) 0 0 0 0.009

SDS (median) 0 0 0 0.002

EF (%) 58 ± 11 58 ± 11 56 ± 12 0.07

EDV 97 ± 38 95 ± 37 102 ± 42 0.05

ESV 45 ± 29 43 ± 27 48 ± 32 0.037

Table 5 Questionnaires

METs metabolic

equivalents

Variables Total

(n = 612)

Bicycle

(n = 404)

Pharmacologic

(n = 208)

P

Questionnaire 1

Physical activity scale

(median)

43 43 41 \0.0001

Questionnaire 2

Activity score (part 1) 1.4 ± 1.1 1.6 ± 1.1 1.2 ± 1.0 \0.0001

Estimated METs (part 2) 7.8 ± 2.3 8.2 ± 2.3 7.0 ± 2.1 \0.0001
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for preoperative risk stratification [32], as shown in

Fig. 1. Of those patients with an estimate \4 METs,

70.6% achieved C4 METs during exercise testing. Of

those patients with an estimate C4 METs, 11.4%

achieved \4 METs during exercise testing.

The subgroups are too small to further evaluate

this patient population. Therefore, no variables could

be evaluated as independent predictors of the wrong

estimate of the workload.

Fig. 1 Distribution of estimated METs in all patients, n = 612

Fig. 2 Correlation of the physical activity scale and achieved

METs as assessed by questionnaire 1, n = 404. r = 0.06,

r2 = 0.004, P = 0.23

Fig. 3 Correlation of METs estimated/achieved by question-

naire 2, n = 404. r = 0.63, r2 = 0.4, P \ 0.0001

Fig. 4 Bland-Altman plot of mean METs (estimated and

achieved) and the difference of METs estimated and METs

achieved (questionnaire 2), n = 404
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SSS Categories

M
E

T
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p=0.025 <0.0001 <0.0001 <0.0001

Fig. 5 Comparison of METs estimated and METs achieved

regarding extent of coronary artery disease as assessed by SSS

(summed stress score) category (n = 404)
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Discussion

The correlation between low cardiorespiratory fitness

and high mortality has been demonstrated by a

number of studies [1, 4–8, 10]. It was shown that the

patients, who failed to achieve 6 METs or more

during exercise treadmill testing, had a significantly

higher percentage both for all-cause and cardiac

death than patients who are physically fit [10]. In

addition, the worse patients performed on the tread-

mill, the more increased the risk of mortality [10].

Generally a stress test is needed to evaluate cardio-

respiratory fitness. The present study demonstrates

that questionnaires evaluating fitness may be used as

a surrogate for stress testing regarding evaluation of

cardiorespiratory fitness. To our knowledge it is the

first study that compared estimated fitness with the

actual performance in patients with suspected or

known coronary artery disease.

Questionnaire 1 allows a certain evaluation of the

patient’s cardiorespiratory fitness, especially to answer

the question whether or not the patient will be able to

undergo a sufficient physical stress test. However, it is

not suitable to predict the patient’s performance. In

contrast, questionnaire 2 can well be used to estimate

METs and to predict the type of stress test.

The patients usually required 5–10 min to fill in

the two questionnaires. Both questionnaires were

correctly completed in the main part of the patient

population, with few patients having minor difficul-

ties. The main problem was caused by language

barrier, whereas questionnaires translated into differ-

ent languages would provide a solution. Another

hurdle was impaired vision, which usually would not

have been a problem if the patients had always had

their glasses with them. In general, the questionnaires

can readily be integrated into daily practice and cause

very little additional expenses. Legibility, language

and accordance of the questionnaires to ethnicity

have to be considered.

When estimating workloads for prognostic pur-

poses, questionnaire 2 seems to be more reliable than

questionnaire 1, since estimated METs are more

accurate in the former. Meanwhile, patients with an

estimated workload B8 tended to be underestimated,

whereas patients with an estimated workload[8 were

more likely to be overestimated.

Not many questionnaires that evaluate cardiore-

spiratory fitness and which are concise and easily

S
en

si
tiv

ity

1-Specificity

Estimated METs 
(questionnaire 2)
Physical activity scale
(questionnaire 1)

Fig. 6 ROC (receiver operating characteristics) curve of

accuracy of questionnaire 1 and 2 regarding stress modality

used. AUC (area under the curve) of questionnaire 2 = 0.65,

P \ 0.0001; questionnaire 1 = 0.60, P \ 0.0001

S
en

si
tiv

ity

1-Specificity

Estimated METs questionnaire 
2 with activity score
Estimated METs 
questionnaire 2 without 
activity score

Fig. 7 ROC curve of questionnaire 2 with and without step 1.

Step 1 contains a physical activity score, step 2 consists of

historical patient data. AUC without step 1 = 0.61; AUC with

step 1 = 0.65
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understood are available. In our opinion, we selected

the ones that were the simplest and best validated in

non-CAD populations. When questionnaire 2 was

published, it was discussed in that paper that addi-

tional work would be needed to evaluate it in daily

practice; to establish this non-exercise test model as a

predictor for physical activity [13]. Originally, val-

idation occurred both in questionnaire 1 as well as in

questionnaire 2 with young and healthy people who

in general have a good cardiorespiratory fitness [13,

16]. The patients in our study were significantly

older, less fit and suffered from suspected or known

coronary artery disease (original questionnaire 1

population: mean age = 40 years, mean total 24 h

MET-time = 50, which is consistent with relatively

fit persons [16]; in contrast, original questionnaire 2

population: mean age = 43 years, mean achieved

METs = 11 [13]; our study population: mean

age = 65 years, mean achieved METs = 8). When

taking this into consideration, it is remarkable, how

accurate the prediction of the present patients’

cardiorespiratory fitness with these questionnaires

is. People with a higher level of physical fitness have

a lower risk to die of coronary artery events [21].

Overall, questionnaire 2 allows a good estimation of

the patient’s physical activity and may therefore be

considered as a possible risk stratification tool.

Both questionnaires can be applied for estimating

whether an adequate bicycle stress test can be carried

out or if the patient has to undergo a pharmacologic

stress test.

Regarding questionnaire 2, the non-exercise test

model consists of the patients’ physical activity score

and historical patient data [13]. The combination of

them is more precise in prediction than just memo-

rable facts. Nevertheless, the additional element of

the memorable data increased the accuracy of

prediction significantly.

The questionnaires can be used to decide with

which stress modality a patient should be evaluated.

The ROC curves demonstrated better results for

questionnaire 2 than for questionnaire 1. A limiting

factor for the prediction of the stress modality is that

the adequacy of physical stress test is not only based

on the workload but also on the age adapted threshold

of the heart rate (in general 85% of the maximal heart

rate) that needs to be achieved. This may in part

explain that the estimated workload of physically and

pharmacologically stressed patients is only slightly

different (e.g. a patient who performs well on the

bicycle but does not reach the age adapted heart rate

is switched to pharmacologic stress testing).

In a few cases, questionnaire 2 may be beneficial

for preoperative risk stratification purposes. Accord-

ing to the guidelines, patients generally can undergo

surgery without further testing if they accomplish 4

METs [32]. In daily practice, it is easiest to ask the

patients if they can climb two flights of stairs.

However, in certain cases questionnaire 2 might be

useful to distinguish performance more clearly, as

shown in Fig. 1.

As stated above, patients with an estimated

workload B8 tended to be underestimated. According

to that finding, the majority of patients who estimated

their physical performance to be \4 METs was

wrong. Therefore, in these patients the questionnaire

could not contribute to the decision making process

in the preoperative setting. At the same time, only

11.4% of the patients with an estimation C4 METs

did not reach 4 METs during exercise testing,

allowing the conclusion that if the patients estimate

their performance to be C4 METs, the majority of

patients (almost 90%) are able to achieve that

threshold in reality and therefore can undergo surgery

without further testing.

Conclusion

The questionnaires can easily be applied in daily

practice to assess cardiorespiratory fitness in a patient

population with suspected or known coronary artery

disease and can also be used for estimating whether

an adequate stress test can be carried out or if the

patient has to undergo a pharmacologic stress test.

Additionally, questionnaire 2 allows an accurate

estimate of the patient’s physical fitness and may

therefore be considered as a possible risk stratifica-

tion tool.
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