Is 10,000 steps a day the magic number? And does it matter how fast | walk?

The full deal

Most people have heard of the 10,000 steps per day target and many people carry devices that
count their steps per day. Some people know that the 10,000 step goal originated in a marketing
campaign (in Japan, for a pedometer) rather than a piece of scientific research, but the number has
stuck. The publicity around 10,000 steps per day led to research to test its validity and a lot is now
known about stepping and health. The outcome of all this research has been to validate the original
10,000 steps per day target, but there is a lot more useful information in addition to the target itself
in the research, in terms of type of steps, speed of stepping and the health benefits of stepping.

Stepping and public health physical activity guidance

Before examining the evidence for the health benefits of undertaking a regular number of steps per
day it makes sense to consider how the stepping target relates to the evidence based public health
guidance for physical activity. Public health guidance in the UK does not say anything about steps
per day. The US guidance notes that steps could be a useful way to translate recommendations into
something easily followed by individuals (Physical activity guidelines advisory committee, 2018). The
UK guidance, in line with most similar guidance issued makes it recommendations for physical
activity in terms of time spent being active. The UK guidance references minutes per week spent in
moderate activity (150 minutes), or vigorous activity (75 minutes), strength exercises and reduced
sitting (UK Chief Medical Officers’ Physical Activity guidelines, 2019). In the accompanying
infographic, climbing stairs counts as vigorous activity and walking as moderate activity, provided
breathing is increased.
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It is possible to compare the guidance for time spent exercising and the 10,000 steps a day
recommendation. 10,000 steps per day is approximately 4.5 miles of walking for the average
person, more for a short person and less for a tall person. At a comfortable walking speed of 3 miles
an hour that’s 90 minutes of walking for the average person. Repeated daily, 10,000 steps per day
works out at a lot more than the public health guidance for moderate activity per week. A more
sophisticated approach is to use metabolic data to link stepping data to intensity of exercise as set
out in the physical activity guidance. A series of studies by Tudor Locke et al. (2019, 2020, 2021)



have demonstrated that a stepping frequency of 100 steps per minute equates to moderate physical
activity (3 Metabolic Equivalents, 1 Metabolic Equivalent is 3.5mL/Kg/minute of oxygen
consumption) in age groups from 21 to 85. Below 100 steps per minute there is a linear relationship
between stepping intensity and energy consumption, but it is relatively flat. Above 100 steps per
minute the relationship remains linear, but the line on the graph is much steeper. At 130 steps per
minute in age groups 21 to 60 energy consumption is typically 6 Metabolic Equivalents which is
vigorous physical activity as defined in the physical activity guidance. The researchers were not able
to draw a conclusion about the relationship between stepping intensity and vigorous exercise in
older participants, the 61 to 85 age group, because not enough individuals in their sample reached a
stepping intensity of 130 steps per minute in the metabolic study. Despite these more sophisticated
measures, a simple calculation of the relationship between walking time and steps per day is likely to
be flawed. Many of the steps undertaken today are not part of a purposeful walk and may fall far
below walking at 3 miles an hour (3 Metabolic Equivalents). We will come back to this.

The 10,000 steps per day may contribute to other recommendations in the physical activity
guidance. Periods of stepping throughout the day could help to reduce sedentary behaviour and
may contribute to the strength recommendations if, for example, bags are carried whilst walking.
The negative impact on health of long periods of sitting warrant a chapter of their own but it is
worth noting here that the dangers of sedentary behaviour are independent of physical activity.

Back to the relationship between stepping and the moderative physical activity goal of 150 minutes
per week; achieving this goal based on the 3 miles an hour walk would only require approximately
2,380 steps per day for the average person. This is very different to the 10,000 steps target. Itis
probably not a fair comparison; the 10,000 steps goal originated in a marketing campaign and at the
time it was introduced it was not supported by evidence. The public health guidance issued in the
UK by the government was developed on the basis of a significant body of evidence. The report from
which the guidance is derived lists 114 references including peer reviewed studies, reviews and
guidance from other bodies such as the World Health Organization and public health guidance from
the USA and European countries. The goal of 150 minutes per week of moderate activity is taken
from the dose response curve between minutes of activity and health benefits which starts with an
almost linear relationship that begins to plateau around 150 minutes moderate physical activity per
week. This means that health benefits accrue with less than the recommended activity time such
that even a little bit of activity is better than being non-active. Further benefits accrue for activity
above the recommended activity time.

The stepping target may have originated from a marketing campaign, but it is now supported by a
considerable body of evidence. Many of the studies that investigate the health benefits of stepping
follow a similar format. Steps per day are measured over a period of seven days using a device such
as an accelerometer or pedometer that participants wear. The participants are then followed up for
a period of years, either directly or through medical records and the morbidity and mortality in the
participant group recorded. Most of the studies rely on collecting data from a large number of
participants to generate statistically significant outcomes.

Stepping and mortality

One of the important questions that researchers have tried to address is whether it is simply the
number of steps per day that benefits health or whether stepping intensity plays a role. Lee at al
(2019) carried out a study in a cohort of 16,471 women (mean age 72, range 62-101) living in the
USA. Participants wore an accelerometer for seven days and the step data were downloaded from
the accelerometers by the researchers. Only participants who wore the accelerometers for at least



10 hours a day and for four or more days were included in the study. The number of steps per day
was straightforward to calculate from the downloaded data. Stepping intensity was more difficult.
The researchers calculated three measures of stepping intensity: the most steps carried outin a
single minute of the day (peak one minute cadence), the average (mean) of the number of steps in
the 30 most active minutes of the day (peak 30 minute cadence) and the average (mean) steps per
minute in the five minute period with the most steps (peak 5 minute cadence). The researchers also
measured the time spent at different stepping speeds 0 steps per minute, 1 to 39 steps per minute
(incidental steps), 40 or more steps per minute (purposeful steps) and more than 100 steps per
minute (moderate intensity or faster). Walking at 3 miles an hour fits into this last category of more
than 100 steps per minute.

In the study the mean step count was 5,499 steps per day. For more than half the monitored time
the participants took no steps, for just under half the time they took incidental steps; purposeful
steps were only taken 3.1% of the time with almost negligible moderate intensity stepping.
Participants were followed for 4.3 years and over that time there was a significant inverse
relationship between the number of steps taken and death. This relationship was maintained when
the data were adjusted for potential confounders including age, Body Mass Index (BMI measured in
Kg/m?) and underlying disease. As the number of steps increased, so did the reduction in mortality
up to a maximum of 7,500 steps per day, above which there was no further benefit. There was a
benefit at lower daily step counts; there was a reduction in mortality at 4,400 steps per day
compared to 2,700. The data also showed a significant inverse relationship between stepping
intensity and mortality, but when this was corrected for number of steps per day the effect size was
reduced and at most intensity levels, not significant. It is interesting to note that the reduction in
mortality arising from daily steps in this study was achieved at stepping intensities below that
considered to be moderate exercise.

Saint-Maurice et al. (2020) undertook a similar study with seven-day accelerometer wear, but with a
longer follow up; 4840 participants, 54% of whom were female were followed for 10 years. In this
group the average number of steps was high at 9,124 steps. In this cohort there was a reduction in
mortality for steps taken above a reference point of 4,000 steps and an increase in mortality at 2,000
steps. Overall, the relationship between steps and mortality was curvilinear with the effect
plateauing at approximately 12,000 steps. Interesting there was a sex difference with the plateau
occurring at 10,000 steps in women and 14,000 steps in men. The increase in mortality was larger
for cardiovascular disease than for cancer. Looking at two different age groups 50-64 and 65+ there
was no difference in the most protective number of steps. Low mortality data in the 40-49 age
group made it difficult to draw conclusions as to the most protective number of steps in this age
group. Higher step intensity was associated with lower mortality, but if the calculation was
controlled for number of steps, the effect disappeared.

Other researchers have adopted a similar research methodology to Lee et al. (2019) and Saint-
Maurice et al. (2020) so it is possible to combine data from multiple studies. Paluch et al (2022)
combined the data from 15 studies, seven of which were published and the rest on-going or
unpublished. Eight of the studies involved participants living in the US, four studies participants
living in Europe, there was a study each on participants living in Japan and Australia, and one study
included participants from 40 countries. All the study participants wore the step counting device for
one week and were followed up for all-cause mortality. In the analysis the results were adjusted for
age and sex and separately for potential confounders including lifestyle factors and underlying
disease.



The analysis included 47,471 participants followed for an average of 7.1 years. There was an inverse
relationship between steps and mortality with the benefits of increased steps plateauing around
6,000-8,000 steps for participants over 60 years old, and at 8,000-10,000 steps for those under 60
years old. The number of steps per day for health benefits were the same for men and women.
Seven of the 15 studies included data on stepping rate. In these studies, the median peak number of
steps carried out in any 30 minute or 60 minute period was 64.1 and 57.5 steps per minute
respectively, both well below the three miles an hour, moderate intensity physical activity indicator.
Higher stepping rates were associated with decreased mortality, but as in the Lee et al. (2019) study,
this effect mostly disappeared when the data were adjusted to take into account step volume. The
data supported peak stepping rate, a measure of fitness, as having a greater impact on mortality
than stepping rate. There were no clear benefits above total steps taken in stepping at 40 steps per
minute or 100 steps per minute. The authors make the point though that it is difficult to separate
out number of steps from stepping rate in the data, as participants that do the most steps tend to be
those that walk the fastest.

A powerful tool to examine the relationship between steps and morbidity and mortality is to
combine data from multiple studies in a meta-analysis. In a meta-analysis the effect size of the
individual studies is pooled, with higher weighting given to the larger studies. Banach et al. (2023)
looked at the data from 17 high quality studies that covered 226,889 healthy participants with a
median follow up of 7.1 years to examine the relationship between step count and both all cause
and cardiovascular mortality. Step data in all the studies were collected from a seven-day period of
accelerometer (or similar device) wear. They found that an increase of 1,000 steps per day in the
studied population reduced all-cause mortality by 15% and cardiovascular mortality by 7%. They
found a strong inverse curvilinear relationship between step count and both all cause and
cardiovascular mortality with the biggest benefits being in the 6,000-10,000 steps a day range for
participants over 60 and in the 7,000-13,000 step range in younger participants.

A study focusing on the influence of stepping on all cause mortality in a younger population (mean
age 45.2 years) with 10.8 years of follow up after a seven day period of data collection with an
accelerometer found that benefits from stepping occurred at 7,000 steps per day and that there was
no further improvement above 10,000 steps per day (Paluch et al, 2021). The researchers found no
association between stepping intensity or time spent at 100 steps per minute or more with reduced
mortality.

All these data show that stepping reduces mortality in the study populations with a curvilinear
relationship between stepping and mortality such that mortality decreases with the number of steps
taken per day up to a certain threshold, above which the curve flattens, reducing the benefit from
further steps. The threshold number varies between studies, but appears to be around 8,000 steps
per day for people over 60 and 10,000 steps a day for those under 60. The number of steps taken
per day appears to be more closely correlated with mortality than the stepping intensity.

Stepping and morbidity

Other studies have looked at health indicators and morbidity rather than mortality. A study based on
a British cohort of participants focused on cardiovascular risk factors (Hamer et al, 2022). As with the
mortality studies, step data were collected from an accelerometer worn for seven days. In this study
the participants gave blood samples for the assessment of metabolic markers. 4665 participants, all
aged 46 and healthy, were included in the study; just over half were female. Daily step count was
higher in men than women, non-smokers than smokers, degree educated than not degree educated,
non-obese than obese and in participants describing themselves as being in excellent health than



those describing themselves as being in poor health. The metabolic biomarkers were inversely
related with number of steps per day in a curvilinear manner, with the effect flattening at around
10,000 steps. The exception was HDL cholesterol where the benefits of stepping continued to
increase up to 20,000 steps per day without plateauing. As with the mortality studies, controlling for
stepping intensity did not materially change the results.

Another study, also looking at a British cohort considered markers for both cardiovascular disease
and cancer (Del Pozo Cruz et al. 2022a). As with the other studies participants wore an
accelerometer for seven days, but in this study, they were followed up seven years later for both
mortality and morbidity. There were 78,430 participants with a mean age of 61.1, 55% female. In
keeping with other studies, participants who took more steps per day were younger, had a lower
BMI, were non-smokers and did not drink alcohol. Also, in line with the other studies a higher
stepping rate was linked to younger, healthier participants who took more steps. Step count was
inversely related to cancer incidence and mortality and to cardiovascular disease (CVD) incidence
and mortality. The benefits of stepping on all four of these parameters increased in a curvilinear
fashion up to approximately 10,000 steps per day after which the authors commented that statistical
uncertainty made it difficult to draw any further conclusions. It is interesting to note that only 20%
of the study participants achieved 10,000 steps per day, but that health benefits were seen at low
numbers of steps per day. In this study there was a clear benefit of increased stepping intensity in
terms of all-cause mortality and CVD and cancer morbidity. Also, in this study it was shown that both
incidental steps and purposeful steps led to health benefits.

In a further study on the same patient cohort, step count was analysed in relation to dementia
incidence (Del Ponzo Cruz et al, 2022b). All the participants were free from dementia at the start of
the study and they were followed for a median of 6.9 years for the development of dementia
through patient health and death records. An inverse relation between step count and dementia
incidence was observed up to approximately 9,800 steps, with a minimum of 3,800 steps per day
required to see a benefit. Again, the paucity of data above 10,000 steps per day prevented the
authors from drawing conclusions about the benefits of higher step counts. Both stepping intensity
and purposeful steps were associated with a reduced dementia risk, with the greatest benefit seen
at approximately 100 steps per minute. Purposeful steps associated with exercise were found to be
more beneficial than incidental steps taken around the house.

In addition to looking at morbidity from cardiovascular disease, cancer and dementia there are
studies that look at the relationship between steps and common health conditions. A study by
Master et al. (2022) took step data from patients’ Fitbits and looked at the relationship between
step data and hospital records. The stepping data in this study are different from the accelerometer
studies as stepping data were available for at least 6 months, rather than for the seven days of
accelerometer wear. There were 6,042 US based participants in the study with a median age of 56.7,
73% female. This group took a median of 7,731 steps per day and were followed up for 4 years. In
the analysis the researchers controlled for age, sex and race. The analysis of results revealed that a
higher number of steps was linked to a lower incidence of chronic disease and the biggest benefit of
stepping was seen for obstructive sleep apnoea, obesity, type 2 diabetes, hypertension, gastro-
oesophageal reflux disease and major depressive disorder. All the relationships between number of
steps taken per day and disease incidence were linear except for hypertension and type 2 diabetes
which were curvilinear with a plateau at 8,000-9,000 steps. It could be argued that participants with
a chronic disease stepped less as a result of their condition that may not have been diagnosed at the
start of the study. The authors attempted to control for this by excluding diseases that emerged in
the first six months of follow up.



The data on the relationship between number of steps per day and morbidity are very similar to the
mortality data with a curvilinear relationship for cardiovascular disease, diabetes and dementia
plateauing at around 10,000 steps per day. For other chronic diseases there may be a more linear
relationship, but data are limited. The morbidity data includes an indication that stepping rate also
plays a role, with increased stepping intensity reducing morbidity.

Confounding factors

A factor to consider when considering all these data is the impact of confounding factors, meaning
factors that contribute to mortality and morbidity that may also impact the number of steps taken
and the stepping intensity. So, it is likely for example, that younger participants, without underlying
health conditions, that are not obese and without mobility issues will take more steps, step more
intensely and live longer. Most of the studies attempt to control for the potential confounding
factors whilst acknowledging that it may not be possible to control for them all.

Lee et al. (2021) investigated the possibility that results from accelerometer studies are being
misinterpreted because of reverse causation. Reverse causation occurs if study participants who are
already suffering from a chronic disease, that may have yet to be diagnosed, are less physically
active because of the condition. Reverse causation has the potential to exaggerate the benefits of
physical activity on health. To reduce the impact of reverse causation on results many researchers
choose to ignore morbidity or mortality that emerges in the first two years of follow-up. Lee et al.
collected stepping data from their participants every two years and were able to show that
eliminating stepping data collected in the last two years of the follow-up period reduced the
association between physical activity and all-cause mortality, but that eliminating data from more
than two years did not influence the relationship. This supports the decision of many researchers to
eliminate mortality and morbidity that occur in the first two years of follow-up.

A study reported by Matthews et al. (2020) considered the potential confounding effect in
accelerometer studies of poor health in more detail. In a sample of 4,840 participants all more than
40 years old, the researchers examined the relationship between stepping data, length of follow up
and all-cause mortality with a single measure of steps at the start of the study, and a follow-up
period up to 12 years. The researchers collected information on a wide range of chronic conditions
indicative of poor health by questionnaire. They found, unsurprisingly, that poor health was
associated with both inactivity and mortality risk. They were able to use the data they had collected
on poor health to adjust their findings to remove the influence of poor health on the results. After
doing this the relationship between inactivity and mortality risk remained. In this study poor health
was increasing the relationship between inactivity and mortality risk and this bias was found to be
strongest when the follow-up period was less than six years, suggesting that longer follow-ups may
be required in studies of the relationship between activity and mortality. The researchers were also
able to show from their data, that the use of fewer indicators of poor health at the time of the initial
data collection, and considering participants 65 years old and above, also increased the relationship
between inactivity and mortality, suggesting that these are both causes of bias and can influence the
underlying relationship between activity and mortality.

Single or multiple data collection periods?

There is clearly a potential problem inherent in many of the stepping studies because they make the
assumption that number of steps taken in a short period of accelerometer wear at the start of the
study does not change in a follow-up period over many years. A potential solution to this problem is
to collect data regularly over a long year period rather than rely on the single time point. In this



regard Lee et al.’s 2021 study is very helpful. In this study stepping data, alongside other data on
physical activity, were collected from participants through questionnaires, rather than from
accelerometers. Data were collected every two years over a 28-year period. To allow the data from
different types of physical activity to be compared the questionnaire data were converted by the
researchers into Metabolic Equivalents. Usurpingly, higher levels of physical activity were associated
with reduced all-cause mortality. The relationship between physical activity and all-cause mortality
was strongest for the most recent physical activity data, but there was still a significant all-cause
mortality benefit for the earlier physical activity data which support the assumption that physical
activity data collected at the start of a study will continue into the future.

Another way to counter the criticism of single point data collection in accelerometer studies is to
repeat the data collection during the follow-up period. Kozey-Keadle et al (2017) undertook
repeated accelerometer measurements in a random sample of women approximately one and two
years after the initial measurement. They found there were significant declines in total activity over
time and that number of steps taken also modestly declined over time. Nevertheless, they were
able to conclude that because the effects were small, that a single measure of activity is a good
estimate of physical activity over time with the caveat that the study was limited to women, mainly
older women that were white, highly educated and compliant within the study protocol in terms of
accelerometer wear.

Speed of steps

Many of the studies investigating stepping and morbidity and mortality looked at whether walking
intensity influenced the outcomes. Most of the results show that if there is a benefit from walking
faster, for longer, it disappears when the investigators control for the number of steps. This is
because people that walk faster usually take more steps. To try to understand more about the role
of cadence or walking intensity on health outcomes a 2018 review by Tudor-Locke et al. is helpful.
They identified 38 studies published since the year 2000 addressing this issue. The authors saw a lot
of variability in the way walking intensity was measured, but there was general agreement that
walking at 100 steps per minute was the equivalent of moderate activity and walking at more than
130 steps was the equivalent of vigorous activity. Older adults may be able to walk with less
intensity and achieve the same level of activity. Most walking is not very vigorous. Only 3.6% of the
US population walk at an intensity of 100 steps per minute or more for a minimum of 30 minutes per
day.

The relationship between steps and metabolic activity may change with age. The metabolic cost of
walking is higher in older adults. To investigate the relationship between stepping intensity and
moderate physical activity in older adults Yates et al. (2023) measured metabolic parameters in a UK
cohort of 53 participants, average age 73 who wore an accelerometer for seven days. The
participants walked a median of 6,988 steps per day of which 2,554 were in bouts of a minute or
more. Of these longer step bouts, 96.4% were at 70 steps a minute or more and 67% were above
100 steps per minute. In this group the metabolic data showed that the threshold for achieving
moderate activity was reached at 70 steps per minute, which was the stepping rate of nearly all the
stepping bouts longer than a minute. The results of this study suggest that for older people the
public health guidance should focus on increasing bouts of continuous stepping rather than trying to
increase stepping intensity.



Steps at work or play?

Another question to consider is whether it matters how the steps are taken, for example is there a
difference between steps taken as part of a job and steps taken for recreation. It is already known
that physical activity that is work related does not have the same health benefits as leisure-based
exercise. Christensen et al. (2023) set out to determine whether this so called “physical activity
paradox” also applied to steps. In this study a group of 937 Danish workers from 22 different
workplaces, mainly in blue collar occupations provided stepping data and were followed up to see if
they had periods of long-term sickness absence from work (six or more weeks). The participants
wore an accelerometer for four working days. Compared to some of the other studies considered so
far, these participants took a lot of steps per day. They were divided into four equal groups: less
than 9,472 steps per day, 9472-12,496 steps per day, 12,497-16,473 steps per day, and more than
16,473 steps per day. 20% of the participants experienced a sickness absence of more than six
weeks over the course of the study. There was significant relationship between steps taken and
sickness absence, but this time the relationship was positive, such that more steps was related to
more sickness absence. The researchers were able to separate out steps taken at work and steps
taken not at work. They saw a significant relationship between the steps taken at work and sickness
absence and a protective effect in terms of sickness absence from steps taken outside work, but the
protective effect was not large enough to mitigate the negative effect of steps taken at work. The
relationship between steps taken at work and sickness absence was maintained when the results
were controlled for sex, age, smoking and job type. This was an observational study and the authors
were not able to explain why steps taken at work had a negative impact on health, but they suggest
it may be due to the lack of control the individuals had at work on the number of steps taken and
when they were taken.

A study by Cowley et al (2021) contradicts these results and does not support the physical activity
paradox as applied to steps. In this study blood pressure was used as the health indicator and
examined in relation to daily stepping in a group of workers. Steps were measured by a pedometer
over a five-day period with at least two of the days being work days. The study participants kept
diaries so that the steps per day could be allocated to work steps or leisure steps. The analysis
included 694 workers of which 560 self-identified as blue collar and 134 as white collar. Overall, a
higher number of steps was associated with lower (healthier) blood pressure, but in this study the
steps taken at work were also beneficial for the blue-collar workers. Moreover, there was no
significant relationship between steps taken at leisure and lower blood pressure. There are some
possible explanations for this unexpected finding. The study did not look at steps taken on leisure
days and steps on these days could be influencing blood pressure. Overall, the number of leisure
steps was low, mean 5490 and may be below the threshold to influence blood pressure in a sample
of this size.

Stepping every day?

The number of days that individuals have do the minimum number of steps to protect their health
has also been investigated. The question to address here is whether the target number of steps has
to be achieved every day, or does reaching the target on just some days suffice. As with the physical
activity paradox for work and leisure based physical activity, there is a precedent on the number of
days required for physical activity benefits to consider. This one is called “the weekend warrior”
where it has been shown that exercising on just a couple of days per week can have the same health
benefits as exercising more regularly. Inoue et al. (2023) undertook a study in the US with an active
population undertaking on average more than 8000 steps in one day and looked at all cause and



cardiovascular mortality over a ten year follow up period. There were 3101 participants altogether,
average age of 50 and 51% female. They were divided into three groups; those doing no days at
more than 8,000 steps per day, those doing 1-2 days at more than 8,000 steps per day and those
doing 3-7 days at more than 8,000 steps per day. As is typical in this research field the authors
corrected their data for the typical confounders and for total step count. They did not correct for
stepping intensity. They found that those taking the higher number of steps per day were younger,
male, non-smokers, not obese, with fewer comorbidities and higher self-rated health. Compared to
the group that had no days of more than 8,000 steps, those taking 8,000 steps on one to two days
per week had a 14.9% lower all-cause mortality risk and this increased to 16.5% for those taking
8,000 steps or more three to seven days per week. Overall, the relationship between number of
days taking 8,000 steps or more and both all cause and cardiovascular mortality risk was curvilinear
with the benefit of stepping plateauing at three to four days. This suggests that stepping just at the
weekend is insufficient for health benefits but that it's not necessary to maintain a high step count
every day of the week.

What does the research tell us?

Most studies of the health benefits of stepping are based on a single data collection period, usually
of seven days, and many years of follow-up up of morbidity and mortality in the participant group.
Results do vary, but taken together the studies show a consistent curvilinear relationship between
number of steps taken and health benefits with the optimal benefit seen at around 10,000 steps,
vindicating the 10,000 steps a day target. This benefit occurs at physical activity intensity levels that
are below those in the government physical activity guidelines. On the other hand, the time spent
taking 10,000 steps is longer than the daily physical activity time recommended in the guidance.
There is currently no stepping recommendation in the UK government physical activity guidance.

The evidence indicates that the number of steps taken per day is more important for health than
stepping intensity. The limited data that are available suggest that it is not necessary to reach the
stepping target every day and that 10,000 steps three to four days per week may be sufficient to
achieve health benefits and that some benefits accrue at one or two stepping days per week. It is
not clear whether steps taken at work or for leisure are equally beneficial with some data favouring
leisure-based stepping with others concluding that it is the number of steps not where they are
taken that is important.

Studies of stepping benefits have to be carefully controlled to ensure that confounding factors do
not lead to inaccurate findings. Younger, healthier participants will take more steps. There is also a
danger of reverse causation in these studies such that participants with a yet to be diagnosed
chronic disease take fewer steps. This can be overcome with long follow-up periods and discarding
adverse health outcomes that occur in the first two years of the study.

Overall, those promoters of the pedometer seem to have got it about right in advocating 10,000
steps. What they did not say is that health benefits begin to accrue at much lower stepping
thresholds.
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