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FITNESS & EXERCISE

Ice or Heat After a Workout?

Both can ease post-exercise muscle soreness, but timing, the kind of cold or heat, and the

limits of the evidence matter.

The freezer-door decision

You finish a hard workout feeling accomplished. Then your legs begin objecting. By the next

day, the stairs look less like architecture and more like a personal challenge. You open the

freezer, consider the ice pack, then wonder whether warmth would feel better. The usual

advice sounds decisive: ice for this, heat for that. The research is not nearly so tidy.

What researchers have studied most clearly is delayed-onset muscle soreness (DOMS): pain

after exercise deliberately designed to produce muscle damage. This is not evidence about

every ache, strain or injury. The trials included healthy participants doing resistance training,

high-intensity interval training, ball games and other demanding exercise. They tested

recovery methods after that exertion.

Within that narrow frame, you do not have to pick a universally correct side. A 2021 review of

32 randomized controlled trials (RCTs), involving 1,098 participants, found that both cold and

heat reduced DOMS pain. Crucially, the researchers found no significant difference between

the cold and heat groups. Neither temperature won.

That is the first useful answer: for ordinary soreness after strenuous exercise, both are

reasonable options. But they do not have identical evidence at every point in recovery, and

"ice" and "heat" hide several different interventions. A cold-water immersion is not the same

thing as every cold treatment. A hot pack is not interchangeable with every form of warmth.

Cold makes its best case early

Cold has its clearest evidence close to the workout. In the 2021 review, cold therapy applied

within one hour after exercise reduced pain during the following 24 hours. It had no clear effect

on pain beyond 24 hours. That does not prove cold becomes useless later; it means this

analysis did not show an obvious later benefit.

The form of cold mattered. Cold-water immersion and other cold therapies produced

significant reductions in pain within 24 hours. A separate 2024 network meta-analysis

examined 57 studies with 1,220 healthy participants and compared cold-water immersion,
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contrast water therapy, thermoneutral or hot-water immersion, and cryotherapy. Cryotherapy

ranked highest for relieving DOMS and recovering jump ability.

Rankings can sound more certain than the underlying question allows. That 2024 analysis

combined direct and indirect comparisons across different interventions and used statistical

rankings to identify which performed best. It supports cold as a recovery option after

exercise-induced muscle damage (EIMD), but it does not turn cryotherapy into the right answer

for every sore person.

A broader 2021 review reached a similarly cautious conclusion. Across 121 studies,

cryotherapy performed better than no intervention for DOMS-related pain. Yet the authors

called the evidence low quality, and results varied greatly among studies. Cold may help. The

trials do not support a guarantee, and a lower pain score is not the same as proof that all

muscle damage has been repaired.

The evidence permits a choice rather than issuing a command.

Heat lasts longer in the evidence

Heat tells a different timing story. In the review of 32 RCTs, heat reduced soreness both within

the first 24 hours and beyond that point. Hot packs showed the clearest effects in both

periods. Other thermal therapies did not produce statistically significant results, another

reminder that the broad word "heat" is doing too much work.

This is why the familiar rule that cold belongs at the beginning and heat belongs later is only

partly helpful here. Cold showed an early pain benefit. Heat showed benefits early and later.

When researchers compared the two groups directly, however, they could not establish that

one worked better overall. The evidence permits a choice rather than issuing a command.

There is also contrast therapy, which alternates temperatures. The 2024 analysis ranked

contrast water therapy highest for recovery of creatine kinase, a biochemical marker used in

these exercise-damage studies. But cryotherapy ranked highest for soreness and jump

recovery. The result depends on what researchers measure, and the thing you care about at

home is likely to be how sore you feel.

That distinction matters. A laboratory marker, reported soreness and performance in a jump

test are not identical outcomes. An intervention can rank well for one and not another. If your

question is simply what may ease post-workout pain, the direct finding is more useful: heat and

cold both reduced soreness, with hot packs and cold-water immersion among the

better-supported approaches.
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Soreness is not every injury

These findings apply to muscle soreness deliberately produced by exercise in controlled

studies. They do not tell you what to do after a fall, collision or other sudden injury. Nor do they

establish that every pain appearing after exercise is DOMS. Using this research as a universal

injury rule would stretch it beyond the people and situations actually studied.

The boundary matters because physical activity includes many kinds of movement, while

exercise is planned and structured activity. Walking, running, swimming, yoga, gardening,

resistance work and team sport can all load the body differently. The reviews did not provide

one temperature rule covering every body part, pain pattern and possible injury.

If you are unsure whether you have routine post-exercise soreness or an injury, this stops

being a freezer-versus-hot-pack puzzle. Ask a healthcare provider about the pain rather than

treating the DOMS evidence as a diagnosis. The supplied research does not establish warning

signs or a home test that can reliably make that distinction for you.

Do not let soreness turn recovery gadgets into the main event, either. Regular physical activity

supports the heart, circulation, muscles, bones, sleep and long-term health. People who have

been inactive can start slowly and add activity gradually. Even modest amounts of movement

can help, so an uncomfortable session does not mean every future workout must become an

ordeal.

Make one simple choice

For your next bout of familiar post-exercise soreness, decide what you actually want from

temperature therapy: temporary pain relief. Do not ask an ice pack or hot pack to prove that

your muscles have recovered, prevent every ache or settle whether you are injured. The

reviews support an effect on soreness; they do not support those larger promises.

If you want cold soon after exercise, use a cold pack or cold-water immersion according to its

instructions. If warmth is more practical, use a hot pack according to its instructions; among

the heat methods in the 2021 analysis, hot packs had the clearest evidence for pain relief both

within and beyond 24 hours. The research does not show that choosing heat means choosing

wrongly.

Notice what happens without turning one workout into a personal clinical trial. Soreness

naturally varies across exercises and sessions, while the research itself shows substantial

variation among studies. One good or bad experience cannot settle which temperature works

best in general. It can only tell you whether that choice felt useful on that occasion.
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On Monday, put one ordinary object where you will use it after your next demanding workout: a

cold pack or a hot pack. Pick the one that is accessible and follow its instructions. If the pain

does not feel like familiar muscle soreness, leave the pack where it is and contact a healthcare

provider instead.
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