Review Article

Annals of CardioPulmonary Rehabilitation 2026;6(1):16-27

Exercise Prescription without Stress Test:
Practical Alternatives

Jang Woo Lee, M.D., Ph.D.
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Abstract

Cardiopulmonary exercise test (CPET) is considered the gold standard for evaluating cardiorespiratory fitness, stratifying
cardiovascular risk, and guiding individualized exercise prescription in cardiac rehabilitation (CR). However, CPET is not always
feasible due to limited resources, contraindications, or patient-related factors such as frailty, multiple comorbidities, impaired
balance with an increased risk of falls, and poor exercise tolerance. Therefore, practical alternatives are required to ensure safe
and effective exercise prescription in these populations. This narrative review summarizes alternative assessment tools and
exercise strategies when CPET cannot be performed. Field-based walk tests, including the 6-minute walk test (6MWT) and
incremental shuttle walk test (ISWT), as well as various step tests, provide feasible approaches to estimate aerobic capacity
and monitor functional changes. Although these methods have limitations in precision compared with CPET, they offer clinically
meaningful information for exercise prescription and follow-up. In addition, frailty assessments such as the Short Physical
Performance Battery, Timed Up and Go test, and handgrip strength can complement functional evaluation, particularly in
older adults. Exercise prescription without CPET should adopt a conservative and individualized approach. Initial low-intensity
exercise with gradual progression is recommended, with close monitoring for symptoms and adverse responses. When center-
based CR is not feasible, home-based programs with patient education and cautious intensity progression can be considered. In
conclusion, although CPET remains the standard, alternative functional assessments combined with prudent clinical judgment
allow safe and effective CR even in its absence.
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Table 1. Estimation of Peak Oxygen Consumption Using the 6-Minute Walk Test

Author Subjects VO,peak or ~ 6MWD (m) Regression equation to HRedict oxygen = Model performance
max consumption
(mL/kg/min) r r’ SEE
Cahalin etal. Advanced heart 122+4 310 £ 100 0.03 x 6MWD + 3.98 0.64 042 332

(1996) [49] failure (n = 45)

Kim et al. Korean Male 349+59 5582+£729  37.73+(0.06 x 6MWD) + (- 0.12 0.795 0.632 3.66
(2008) [50] CAD (n=161) x age) + (- 0.11 x height) + (0.10

x weight) + (- 0.18 x abdominal

circumference)

Female  27.4+5.9 487.6+64.6 -16.26 +(0.06 x 6MWD) + (- 0.10 x 0.799 0.638 3.74
(n=064) age) + (0.06 x height) + (0.05 x weight)
+(0.07 x abdominal circumference)

Ross et al. 1,083 143+4.38 393+ 115 0.023 x 6MWD +4.948 059 035 1.1
(2010) [51]  cardiopulmonary
patients

(11 studies)

Burr et al. Healthy working- ~ Male: 41.6 £ Male: 698.2+ 70.161 + (0.023 x 6MWD) - (0.276 % 049 0.724

(2011) [52] aged adults 7.5; 55.6; weight) - (6.79 x sex, where male = 0,
(n=44) Female: Female: 655.9 female = 1) - (0.193 x resting HR) -
36.0+7.3 +62.8 (0.191 x age)
Mandic et al. Stable CAD 19.8+5.1 616.4+128.5 0.029 x 6MWD +2.109 0.719 0.517 3.59

(2013)[53] (n=158)
0.015 x 6MWD + 0.239 x 30-second 0.855 0.731 2.75
chair stands (n) - 0.218 % body fat (%)

+12.258
Sperandio Healthy adults 35+ 11 608 + 97 —2.863 +(0.0563 x 6MWD) 0.87 0.76
etal. (2015) (n=286)
[54]
Minttéri et Healthy adults 344+7.6 652+ 74 Male: 110.546 + 0.063 x 6MWD - 090 0.82 3.6
al. (2018) (n=175) 0.250 x age - 0.486 x BMI - 0.420 x
[55] height - 0.109 x HR; Female: 22.506

-0.271 x weight + 0.051 x 6MWD -

0.065 x age
Jalili et al. Healthy boys 41.24+£6.00 716+60 12.701+(0.06 x 6MWD) — 0.875 0.79 291
(2018) [56]  (n=349) (0.732 x BMI)
Hong et al. Young healthy 37.3+8.8 715+£94.9 61.1-11.1 x sex (male =1, female=2) 0.87 0.744 4.6
(2019) [28] Koreans (n=73) - 0.4 x age - 0.2 x weight - 0.2 X (6MW

Dx 107
Liu et al. Young healthy 31.5+£6.0 671+97 - 19.248 + (0.076 x 6MWD) 0.74 0.549 4.08
(2021) [57]  adults (n=62)
Sagit et al. Healthy older Male: 30.5+ Male: 6783+ 59.44-3.83 x sex (1 =men, 2 = 0.85 0.723 3.99
(2023) [58]  adults (n=233) 9.0; 59.1; women) - 0.56 x age - 0.48 x BMI +

Female: Female: 653.8 0.04 x 6MWD

26.9 + 6.6 +49.9

VO,: oxygen consumption, 6MWD: 6-minute walk distance, SEE: standard error of estimate, HR: heart rate, CAD: coronary artery disease,
BMI: body mass index
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Table 2. Estimation of Peak Oxygen Consumption Using the Incremental Shuttle Walk Test

Author Subjects VO,peak or  ISWD (m) Regression equation to predict Model performance
max (mL/ oxygen consumption
kg/min) r r SEE
Singh et al. COPD (n=19) 142+4.1 375+ 137 4.19 4+ 0.025 x ISWD (m) 0.88 0.77
(1994) [59]
Morales et al.  Chronic heart 17.8 +4.4 503 £ 150 5.9+ 0.023 x ISWD (m) 0.83 0.69 255
(1999) [60] failure (n = 46)
0.024 x ISWD (m) — 0.06 x weight 086 0.74 237
+0.06 x age + 6.44
Lewis et al. Cardiomyopathy 152 +4.4 401 + 147 6.4 +0.022 x ISWD (m) 0.73  0.53
(2001) [61] before transplant
(n=25)
Satake et al. COPD (n=12) 13.86 + 360.8+155.5 8.0 +0.02 x ISWD (m) 085 0.72
(2003) [62] 3.62
Turner et al. COPD (n=20) 142+29 339.0+97.2 6.82 +0.02 x ISWD (m) 0.73  0.53
(2004) [63]
Fowler et al. CABG (n=39) 21.0+45 487 + 147.6 7.81 +0.03 x ISWD (m) 086 0.74
(2005) [64]
Struthers et al.  General surgical 18.7+£5.1 284 £207 13.43 +0.02 x ISWD (m) 0.75  0.57
(2008) [65] setting (n = 50)
Mandic etal.  Stable CAD 19.8 +5.1 Peak speed 6.5  3.021 x shuttle speed (km/h) x 0.007  0.717 0.514 3.59
(2013) [53] (72.3+6.2) + 1.8 km/h
1.546 x shuttle speed (km/h) - 0.219  0.853 0.728 2.76
x body fat (%) + 0.296 x 30-second
chair stands (n) + 11.399
Lima et al. Healthy woman  30.35 + 821.1 £118.9 19.793 + 0.02 x ISWD (m) - 0.236 0.51  0.363
(2019) [66] 4.81 X age

VO,: oxygen consumption, ISWD: incremental shuttle walk distance, SEE: standard error of estimate, COPD: chronic obstructive pulmonary
disease, CABG: coronary artery bypass graft, CAD: coronary artery disease
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Table 3. Comparison of the 6-Minute Walk Test and Incremental Shuttle Walk Test for Estimating Oxygen Consumption

Author

Participation/subject

Findings/comments

Morale et al.
(1999) [60]

ATS Statement
(2002) [7]

Satake et al.
(2003) [62]

Turner et al.

(2004) [63]

Pulz et al.
(2008) [19]

Lim et al.
(2022) [14]

Chae et al.
(2022) [67]

Chronic heart failure

Various
cardiopulmonary
diseases

COPD

COPD

Chronic heart failure

Myocardial infarction

COPD (meta-analysis
of 12 research)

Correlation with VO,: ISWT, r=0.83; 6MWT, r = 0.69
ROC: ISWT AUC 0.97; 6MWT AUC 0.83 (P = 0.02)

ISWT (compared to 6MWT)

Closer to maximal exercise

Stronger correlation with peak VO,
Limitations of ISWT: less widely validated, less commonly used, and may carry a
higher cardiovascular risk

ISWT vs VO.: r=0.85
6MWT vs VO:: 1r=0.69

No significant difference for prediction of peak VO,
6.82+0.02 x ISWT (m), r = 0.73, 1’ = 0.53
2.76 +0.02 x 6MWT (m), r=0.73, 1 = 0.54

No significant difference
Correlation with peak VO,: 6MWT, r = 0.76; ISWT, r = 0.79
Prediction of peak VO, (14 mL/kg/min): 6MWT AUC, 0.89; ISWT AUC 0.91

ISWT (r = 0.823) distance was more strongly correlated with peak VO: than was
O6MWT (r=0.776)

HRmax showed a stronger correlation with CPET in ISWT (r = 0.815) than in 6MWT (r
=0.664)

Changes in HR in the 6MWT plateaued after the initial increase, while HR in the ISWT
and CPX increased gradually

Significant correlation between peak VO, and 6MWT and ISWT distances (6MWT: r =
0.65, 95% C1 0.61-0.70; ISWT: r = 0.81, 95% CI 0.74-0.85; P < 0.0001)
Heterogeneity was lower in ISWT than in 6MWT (6MWT: 12 = 56%, P =0.02; ISWT:
12=0%, P=0.71)

ISWT: incremental shuttle walk test, GMWT: 6-minute walk test, ROC: receiver operating characteristic, AUC: area under curve, VO,: oxygen
consumption, COPD: chronic obstructive pulmonary disease, HR: heart rate
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Table 4. Alternative Test-Based Risk Stratification in Cardiac Rehabilitation Patients without Cardiopulmonary Exercise Testing.
Reproduced from Komici et al. (2026), Front Sports Act Living, under CC BY license [41].

Test Red flag (Defer exercise/Urgent Yellow flag (Modify exercise/Close Green flag (Safe to proceed/progress)
evaluation) monitoring)
6MWT Distance <150 m (severe Distance 150-300 m (moderate Distance > 300 m (mild impairment
impairment) impairment) or normal)
Unable to complete test (stops due to  Completed but with symptoms Completed without significant
symptoms) (dyspnea, leg pain) symptoms
Significant desaturation (O2 sat Oxygen saturation 88-92% 02 sat > 92% throughout
< 88% on room air) No improvement or decline > 30 m Improvement > 30 m (MCID)
Severe dyspnea/chest pain during (MCID) from baseline after 4-12 after exercise program indicates
test weeks of exercise meaningful benefit
Handgrip <16 kg (women) or < 27 kg (men) 16-20 kg (women) or 27-32 kg > 20 kg (women) or > 32 kg (men) —
strength and declining over time (men) - borderline sarcopenia normal
Severe sarcopenia with functional No improvement or decline > 5-6 Improvement > 5-6 kg (MCID)
impairment kg (MCID) after resistance training after resistance training indicates
Combined with very low SPPB (<4) program meaningful strength gain
Safe to progress resistance training
Timed Up > 20 s (very high fall risk) 13.5-20 s (moderate-high fall risk) < 13.5 s (low fall risk)
and Go Unable to complete without Completed but slow, unsteady Completed smoothly, steady
assistance No improvement or decline > 3.5 s Improvement > 3.5 s (substantial
Near-fall or loss of balance during (substantial change) after balance change) or > 2.5 s (MCID) after
test training balance training indicates meaningful
Combined with history of recent fall risk reduction
falls
SPPB score  0-3 points (high risk-severe 4—6 points (moderate risk-moderate 7-12 points (low risk-mild or no

functional impairment, very high
fall/disability risk)
Score declining over time

functional impairment)
No improvement or decline > 1 point
(MCID) after exercise

impairment)

Improvement > 1 point (MCID)

or > 2 points (substantial change)
after exercise indicates meaningful
functional gain

6MWT: 6 minute walk test, MCID: minimal clinically important difference, SPPB: short physical performance battery
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