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Executive summary

Fitness apps and consumer wearables can make activity visible, provide prompts, and reduce the
friction of self-monitoring. They can also produce numbers that look more precise than the underlying
measurement warrants. A systematic review covering 158 publications found that step count and heart-
rate validity varied by brand, device, and setting, while no brand met the review’s accuracy criteria for
energy expenditure. [3]

The right device therefore depends on the decision. A rough trend in daily steps may be useful even
when calorie expenditure is too uncertain for a consequential nutrition or medical decision. The same
principle applies to software features: a wellness app that encourages a healthy lifestyle is not
automatically equivalent to a regulated medical device. FDA’s January 2026 guidance distinguishes
certain low-risk general-wellness functions from disease-related functions that may fall within device
regulation. [1]

Privacy is part of product quality. Many consumer health apps are not covered by HIPAA simply because
they handle health-like data, while the FTC Health Breach Notification Rule can apply to vendors of
personal health records and related health apps outside HIPAA. [2][7] Users should examine collection,
sharing, retention, deletion, advertising, and breach practices before connecting highly sensitive data.

Intended audience and questions addressed

Audience. Consumers comparing apps or wearables; coaches and fitness professionals selecting tools;
and editorial or brand teams reviewing connected-fitness claims.

¢  Which metrics are most and least trustworthy in consumer wearables?

¢ How should a buyer compare an app, smartwatch, ring, chest strap, or phone-only solution?

¢ What privacy questions matter before linking health, location, or account data?

e  When does a “wellness” function become a medical claim that deserves more regulatory scrutiny?

1. Begin with the decision the device must support

The most important specification is not screen size or sensor count. It is the decision you plan to make
from the data. If the question is “Am I walking more this month than last month?”, consistent step trends
may be adequate. If the question is “How many calories should I eat because my watch says I burned 812
kcal?”, measurement error has much larger consequences. A device can be useful for one decision and
poor for another.

FDA’s 2026 general-wellness guidance is useful for understanding the boundary between lifestyle
support and regulated medical functionality. Software intended to maintain or encourage a healthy
lifestyle, unrelated to diagnosis, cure, mitigation, prevention, or treatment of disease, may fall outside
the device definition in specified circumstances. That does not mean “wellness” products are FDA-
approved, clinically validated, or risk-free. [1] [1]
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Figure 1. Five gates before trusting a connected fitness tool

FIVE GATES BEFORE YOU TRUST A FITNESS APP OR WEARABLE

Purpose Evidence Privacy Fit Review
What decision will Is this metric Who gets the data Comfort, battery, Re-check after
the data support? validated? and for how long? accessibility, cost updates or new needs

Original FitPulseNews decision framework informed by FDA, FTC, and measurement-validity sources [1]-[7].

Takeaway: Ask what the number will be used for, whether the metric is validated, what happens to
the data, whether the device fits real life, and whether those answers remain true after software or
hardware changes.

2. Accuracy: separate steps, heart rate, and energy
expenditure

Consumer wearables estimate different variables with different sensors and algorithms. A large
systematic review found that, in laboratory settings, several major brands could measure steps
reasonably well, while heart-rate accuracy was more variable. Energy expenditure was the weakest
category: no brand met the review’s acceptable accuracy criteria. The authors also stressed that models
change rapidly, so validation findings can become obsolete as hardware and algorithms are updated. [3]

[3]

A later systematic review of wrist devices reported that the Fitbit Charge family had mean absolute
percentage error (MAPE) below 25% for step count across 20 studies, Apple Watch heart rate had MAPE
below 10% in two studies, and energy-expenditure MAPE exceeded 30% across all brands examined.
These figures are not a head-to-head ranking because the studies, outcomes, and device generations
differed. [5] [5]

A meta-analysis focused on combined-sensing Fitbit devices found average underestimation after
excluding high-risk-of-bias studies of 2.99 beats/min for heart rate, 2.77 kcal/min for energy expenditure,
and 3.11 steps/min. Limits of agreement were wide, especially for energy expenditure, and error
depended on activity, model, participant characteristics, and study quality. [4] [4]
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Figure 2. What “accuracy” looked like across selected review findings

Accuracy signals from a systematic review of wrist wearables
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These are not head-to-head product rankings: different outcomes, devices, and study counts were involved. Source: Diiking et al./systematic review indexed in PubMed (2022).

Source: systematic review indexed at PubMed PMID 35060915 [5]. Values are reported MAPE thresholds for
different metrics/devices and are shown to illustrate that error varies by measure; they should not be interpreted

as a product leaderboard.

Takeaway: Wearable accuracy is metric-specific. Energy expenditure deserves particular caution; a
single “accuracy” label for an entire device is misleading.

3. Choose the form factor by use case

Phone-only apps can be sufficient for GPS routes, workout logging, reminders, or educational plans.
Wrist wearables prioritize convenience and continuous collection. Chest straps can be preferable when
heart-rate measurement during training is the primary task, though comfort and compatibility matter.
Rings can reduce screen distraction and may emphasize sleep or recovery features, but each proprietary
metric needs separate validation. The principle is to buy the least complex tool that answers the

intended question.

Table 1. Connected-fitness options by trade-off

Option
Phone-only app

Best suited to

Workout plans, manual
logs, GPS, reminders

Advantages

Low extra hardware
cost; easy to update

Limitations / checks

Phone carrying affects
tracking; permissions
and ad/data model
matter

Wrist wearable

All-day steps,
notifications, general
heart-rate trends

Convenient,
continuous, broad
ecosystem

Metric accuracy varies;
energy expenditure can
be weak; frequent
model changes

Chest-strap HR sensor

Training sessions
where heart-rate signal
quality is central

Purpose-built for heart-
rate monitoring

Less comfortable for
all-day use; still
requires compatible
app/device

Smart ring

Passive wear,
sleep/recovery-oriented

Small form factor;
fewer screen

Fit can affect data;
proprietary scores may
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Option Best suited to Advantages Limitations / checks
tracking interruptions be difficult to validate
independently
Research/medical Clinical or research Defined intended use Higher cost; may
device decisions requiring and validation pathway | require professional
specified validation may be clearer interpretation; not
interchangeable with
consumer wellness
tools

General comparison; no product endorsement. Specific devices may depart from these category-level patterns.

Takeaway: Start with the use case and validation evidence, then consider comfort, battery, ecosystem,
accessibility, and cost.

4. Privacy is a fitness feature

Connected fitness data can reveal location patterns, sleep schedules, reproductive or health-related
inferences, social connections, and daily routines. Before granting permissions, users should ask five
questions: What data are collected? Is collection necessary for the feature? Who receives the data? How
long are data retained? Can the user export and delete them?

The FTC Health Breach Notification Rule requires covered vendors of personal health records and
related entities to notify consumers following breaches of unsecured information. The FTC’s 2024
amendments clarified the rule’s applicability to health apps and similar technologies outside HIPAA.
Coverage depends on the entity and facts; the presence of “health” data does not make every app HIPAA-
covered. [2][7] [2][7]

Privacy policies should also be read alongside the app-store listing and in-product controls. A statement
such as “we value your privacy” is not a substitute for concrete disclosures about advertising identifiers,
precise location, third-party analytics, Al training, retention, deletion, and cross-device tracking.
Likewise, de-identification lowers some risks but does not guarantee that data can never be linked back
to a person.

5. Behavior support: useful nudges without false authority

Reminders, goals, streaks, progress summaries, and social features can support self-monitoring. But a
device should not convert an uncertain estimate into a command. For example, an app can say that a
recorded heart-rate trend changed; it should be far more careful about diagnosing a condition or telling
a user to alter treatment unless it is designed, validated, and regulated for that purpose.

Streaks can motivate some users and undermine others. A recovery day, illness, disability flare, travel
day, or device-charging gap should not be framed as moral failure. Better product design distinguishes
between engagement mechanics and health evidence.

6. Special populations and fairness

Validation performance may differ across age, body size, skin characteristics, sex/gender composition,
movement patterns, and health status. A 2023 analysis of wearable-validity studies found differences in

5
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error across study populations by age, BMI, and predominant gender, while also noting sparse evidence

for some subgroups. [6] This means a strong average result does not prove equivalent accuracy for every
user. [6]

Accessibility is equally important. A device that requires fine motor control, continuous smartphone
access, good vision, a paid subscription, or a narrow wrist-size range may systematically work better for
some users than others. Product comparisons should surface these constraints instead of treating them
as edge cases.

Reader decision checklist

¢ [Define the exact decision you want the device or app to support.

e [JLook for validation of the specific metric, device generation, and use context - not just a general
“clinically tested” phrase.

e [ITreat energy-expenditure estimates as uncertain unless strong validation supports your use case.

e [JRead data-collection, sharing, retention, deletion, advertising, and breach terms before connecting
sensitive accounts.

e [ Check whether core features require a subscription and whether data remain accessible if you
cancel.

e [JAssess comfort, charging, accessibility, and compatibility under real training conditions.

e [JRe-evaluate after major app/firmware updates because algorithms and features can change.

e [JFor consequential medical decisions, use an appropriately validated device and qualified clinical
interpretation.

Conclusion

The best fitness technology is not the device with the most metrics; it is the tool whose evidence, privacy
practices, and usability match the decision being made. Steps and heart-rate trends may be useful in
some settings, while calorie expenditure and proprietary readiness scores deserve more caution. A
responsible comparison therefore treats accuracy, privacy, accessibility, and intended use as co-equal
specifications.

Research method and limitations

This narrative synthesis reviewed current FDA and FTC materials and peer-reviewed systematic
reviews/meta-analyses on consumer wearable validity. Source checks were completed on 12 September
2026.

Limitations: consumer devices change rapidly, validation evidence often lags commercial releases, and
studies differ in protocols, reference standards, populations, wear location, firmware, and statistical
thresholds. The quantitative chart deliberately compares reported error thresholds across different
outcomes to illustrate heterogeneity; it is not a ranked product test.

Publisher disclosure: FitPulseNews publishes this educational comparison guide. No manufacturer
sponsored this paper, no device was purchased or bench-tested for this paper, and no independent
laboratory testing by FitPulseNews is claimed.
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Appendix: chart data

Appendix table A1. Data used in Figure 2

Finding from systematic Reported MAPE signal Study context

review

Fitbit Charge / Charge HR step <25% 20 studies

count

Apple Watch heart rate <10% 2 studies

Energy expenditure across >30% All brands reviewed for that
brands outcome

Source: Accuracy and Acceptability of Wrist-Wearable Activity-Tracking Devices: Systematic Review [5].

Takeaway: Different metrics and study counts are shown; do not interpret the bars as equivalent tests
of three products.
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