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Human lifespans are exceptionally long compared with those of other primates.
A key element in exploring the evolution of human longevity is understanding
how modern humans grow older. Our current understanding of common age-
related changes in human health and function stems mostly from studies in
industrialized societies, where older adulthood is often associated with an
increased incidence of chronic diseases. However, individuals who engage in
different lifestyles across industrialized and non-industrialized contexts may
display variance in age-related changes in health and function. Here, we explore
aspects of physical function in a non-industrialized context using three objective
measures of physical function. We assessed physical activity levels, walking
endurance and muscle strength in two East African populations: Hadza
hunter—gatherers in Tanzania and Pokot pastoralists in Kenya. Both Hadza
and Pokot participants displayed significant age-related differences in most,
but not all, functional measures. Our results suggest that some age-related
differences in physical function seen in industrialized contexts could be consist-
ently experienced by most humans, while other age-related differences may
vary across populations. Studies of ageing should expand to include a broad
range of populations so we can create a more comprehensive understanding
of how senescence varies across different lifestyle contexts.

This article is part of the theme issue ‘Evolution of the primate ageing
process’.

1. Introduction

Human longevity sets us apart from other primate species [1,2]. While
chimpanzees, humans’ closest living relatives, rarely reach the age of 50 [3,4],
humans in all populations frequently live into their 60s and 70s [5]. These differ-
ences in patterns of ageing may be ancient, as the hominin fossil record includes
gradually increasing numbers of older individuals beginning around 2 million
years ago with Homo erectus [6]. During this time, hominins likely began engaging
in a hunting and gathering lifestyle characterized by higher-intensity activities
[7-9], leading to several hypotheses linking this lifestyle with the evolution of
old age (e.g. the grandmother hypothesis or the embodied capital hypothesis
[10,11]). These hypotheses all have some support from a variety of datasets; how-
ever, a better understanding of fow our hominin ancestors aged may help refine
models for why lifespans increased during our evolutionary past.

Our current understanding of human ageing stems mostly from studies of
industrialized societies, where age-related changes in health and function have

© 2020 The Author(s) Published by the Royal Society. All rights reserved.
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Table 1. Descriptive statistics for Hadza and Pokot participants.

group sex n age mean [range] (years)
Hadza male 78 36.1 [4-77]

female 50 31.4 [4-84]
Pokot male 22 36.4 [15-74]

female 23 37.9 [14-78]

Statistics displayed for height, weight and age are mean + s.e.m.

become major public health concerns owing primarily to
increasing numbers of older adults in the population [12,13].
In industrialized contexts, older adulthood is characterized
by an increased incidence of one or more chronic diseases
that limit functionality and increase mortality risk [13-16].
From an evolutionary perspective, such detrimental age-
related changes in physical function would seem to be
especially challenging to an older individual’s ability to sur-
vive or contribute to their own or their kin’s reproductive
success. Indeed, in nonhuman primates, where support and
care-taking from conspecifics is uncommon, there is limited
evidence for age-related declines in physical function
(although minor declines in body mass and walking speed
have been documented [17-19]).

Large-scale epidemiological studies and meta-analyses
reveal that several elements of lifestyle (e.g. diet, physical
activity and social interactions) contribute to an individual’s
health status and chronic disease risk throughout life and
may mitigate some of the age-related decline in physical func-
tion (e.g. [20-24]). People who live in less industrialized
societies share many of these beneficial elements of lifestyle
and many do not show the consistent age-related declines
in measures of physical function that are commonly seen
in industrialized contexts [25-27]. For example, in small-
scale societies like the Tsimane—forager horticulturalists
in Bolivia—or the Ache—hunter—gatherers of Paraguay—
aspects of physical function like muscle strength and physical
activity seem to decline more slowly when compared with
more industrialized societies [25-27]. We have previously
shown that in the Hadza hunter-gatherers of Tanzania and
the Pokot pastoralists of Kenya, physical activity levels are
higher than we see in more industrialized populations,
including in older adults [28,29]. Exploring variation in
how changes in health and function are expressed across
modern human populations is key to understanding human
senescence and consequently relevant for discussions of the
evolution of human longevity.

Here, we use three objective measures of physical function
to assess patterns of age-related differences in physical
function in two modern small-scale societies in East Africa.
We measured physical activity levels, walking endurance
and grip strength in Hadza and Pokot participants. Both the
Hadza and Pokot populations live in East African rift-valley
environs and engage in non-industrial subsistence economies,
but their lifestyles differ from each other in several important
ways that could impact patterns of age-related differences in
physical function. Key to this study is that the Pokot formally
recognize an age-based division of labour, in which older
men and women may delegate more strenuous tasks to
younger individuals [30], while the Hadza do not have a
formal shift in duties with age [31]. We therefore expected

height (cm) weight (kg) BMI

1528 +1.7 454+14 18.9+0.3
1471 +£23 D2I1+17 189+ 0.4
169.2+ 14 540+13 18.8+0.3
1581+ 13 473+1.1 189+ 0.4

Hadza and Pokot participants to differ from each other and
from industrialized populations in which measures of physical
function are significantly associated with age [32-35].

2. Methods
(a) Participants: Hadza hunter—gatherers

The Hadza population lives near Lake Eyasi in northern
Tanzania in small residential camps [31,36,37]. In Hadza culture,
men and women engage in different kinds of foraging activities:
adult men generally forage alone, carrying a bow and an axe,
searching for wild honey or game [31,38,39]. Women typically
forage in groups, carrying digging sticks, and their primary
targets are tubers, fruit and seasonally, leafy greens [31,40]. The
majority of the diet in the camps included in this study was
derived from wild foods, including tubers, berries, Baobab
seed pulp, honey, and meat from wild animals (e.g. bush pig,
rock hyrax). Some Hadza men and women also smoke or chew
tobacco [41]. In addition to walking, physical activity in Hadza
adults includes climbing, digging, pounding Baobab seeds and
carrying heavy loads including firewood and water. These gen-
eral patterns also adequately summarize the activities of the
men and women we observed in the camps studied here.

We recruited 128 Hadza participants (mate = 78, #female = 50)
from ages 4 to 84 years (age, mean +s.e.m.=34.3+1.7 years)
from two camps during the wet season and two camps during
the dry season. Hadza participants completed a grip strength
test and a subset of 32 Hadza participants (#1male = 18, #female =
14) also completed a walk test to assess endurance. A subset of
65 Hadza participants (1mate =38, Mfemale =27) Wore an acceler-
ometer on the dominant wrist for at least one week. A subset
of 14 Hadza participants (#male =7, Mfemale=7) then wore an
accelerometer on the non-dominant wrist for at least a week, so
we could determine if accelerometer placement impacts activity
measures. Data collection took place in five two- to four-week
intervals during July 2015; March, June and July 2018; October
2019. Approval was acquired from all appropriate agencies
(Institutional Review Boards for the University of Arizona, Yale
University, and the University of California Los Angeles; Tanza-
nia Commission for Science and Technology) prior to data
collection. All participants provided informed consent prior to
and during data collection. Participant height and weight were
also collected for analysis (table 1). Full participant data are
provided in electronic supplementary material, table S1.

(b) Participants: Pokot pastoralists

The Pokot population is one of several pastoralist groups who live
in northern Kenya [42,43]. Owing to social, geographical and pol-
itical changes over the past several decades, the Pokot have
adopted a mixed economy of pastoralism, in which maintaining
cattle, goats, camels and other livestock is supplemented by
small-scale agriculture (‘’kitchen gardening’) [43-45]. Like the
Hadza, Pokot men and women engage in different daily activities:
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men maintain livestock herds and walk with animals to find graz-
ing areas and water and protect herds from any threats. Women
maintain homesteads, which entails building and maintaining
herd and household structures, food preparation, childcare, and
acquiring firewood and water [30,46]. Unlike the Hadza, the
Pokot formally recognize an age-based division of labour, in
which older men and women may delegate more strenuous
tasks to younger individuals [30]. These patterns also adequately
summarize the general activities of the men and women we
observed in the goat-herding community studied here.

We recruited 45 Pokot participants (1mate =23, Mfemate = 24)
from ages 14 to 78 years (age mean+s.em.=37.1+2.9 years)
from one community near Lake Baringo. Pokot participants
wore an accelerometer on the non-dominant wrist for 14 days
and completed both a walk test and grip strength test. Data collec-
tion took place over a one-week period in June 2016. Approval was
acquired from appropriate agencies (Institutional Review Board of
the University of Arizona, National Commission on Science and
Technology and Innovation in Kenya) prior to data collection.
All participants provided informed consent prior to and during
study participation. Participant height and weight were also col-
lected (table 1). Full participant data are provided in electronic
supplementary material, table S1. Please note that the authors
have previously published on one aspect of Pokot physical activity
data (moderate-to-vigorous physical activity; see below) presented
here [29].

() Physical activity levels: accelerometry

We used triaxial accelerometers (ActiGraph wGT3X-BT) to
quantify physical activity in Hadza and Pokot participants.
Differences in study protocols in Hadza and Pokot participants
were related to logistics of fieldwork in these separate commu-
nities. Accelerometers were initialized through ActiGraph’s
ActiLife software (v. 6.13.13) and set to collect data continuously
at 100 Hz. Raw accelerometry data were downloaded through
ActiLife, then converted into raw files to process using the R
[47] package GGIR, developed by van Hees ef al. [48].

Using GGIR, we analysed raw accelerometry with methods
described previously [33,49]. GGIR first identifies non-wear time,
then calculates a three-dimensional vector magnitude (VM)
using acceleration values from the three axes. Acceleration due
to gravity (1g) is subtracted from the combined VM and reported
as the Euclidian Norm Minus One (ENMO) [50]. GGIR reports
time spent in moderate-to-vigorous physical activity (MVPA),
calculated as time spent above an acceleration of 100 mg, a
threshold for moderate activity used in industrialized populations
[51]. Many epidemiological studies report time spent in MVPA
and a growing number report ENMO, making both metrics
useful for population comparisons [32,33].

After removing those participants who met our exclusion
criteria (did not wear the accelerometer continuously or had
less than one complete day of data (defined as 16 h of wear
time)), accelerometry data from 53 Hadza participants (1male =
29, Nfemale =24, age, mean=*s.em.=420+2.1 years) and 39
Pokot participants (#male =22, Mfemale =17, age, mean +s.e.m. =
36.5 + 3.0 years) were analysed in GGIR for ENMO and MVPA.
Wear time among these 53 Hadza participants ranged from 6 to
9 days (mean+s.em.=8.1+0.2 days). Wear time among these
39 Pokot participants ranged from 1 to 4 days (mean +s.em.=
2.1 +0.1 days). Previous work has indicated that 1-2 days of accel-
erometer wear time is sufficient to capture estimates of habitual
physical activity [52,53].

(d) Walking endurance: walk test performance

Walk tests that record distance travelled during a set time period
are often used to assess walking endurance in industrialized
populations [34,54]. In this study, we assessed walking

endurance using a 2 min walk test developed for the NIH tool-
box [55]. A flat 25-foot walkway was cleared and marked in
each field site for the walk test. Participants were instructed to
walk back and forth along the walkway as fast as they were
able for 2 min while researchers tallied the number of laps tra-
velled. At the end of 2min, participants were instructed to
immediately stop, and researchers measured total distance
travelled.

(e) Physical strength: grip strength

Grip strength is frequently used to assess muscle strength in indus-
trialized contexts [35,56]. A Camry digital hand dynamometer
(South El Monte, CA) was used to measure grip strength. Partici-
pants used their dominant hand and were instructed to squeeze
the dynamometer as hard as they were able for 3s per trial.
Hand dominance was determined by identifying which hand a
participant used to write or to throw a rock or stick. Participants
completed three grip strength trials with at least 1 min of rest in
between trials. The highest value a participant obtained across
three grip strength trials was recorded as maximum grip strength
(kg), following the protocol used in the U.S. National Health and
Nutrition Examination Survey [56].

(f) Statistical analysis

All analyses were performed in R Studio (v1.2.1335) [47]. We stra-
tified analyses by group owing to differences in study protocol
across field sites. We used generalized additive models in the R
package ‘mgcv’ (v1.8-31) [57] to assess the effects of age and sex
on physical activity levels (ENMO mg or time in MVPA), walk
test performance (distance in metres) and grip strength (kilo-
grams). Age was modelled as a spline function (order
determined by model produced) to account for a potentially non-
linear effect of age on physical function measures. We tested for the
effects of the interaction between age and sex on each measure. For
measures where interactions were not significantly associated with
the outcome, one age spline was fitted for both sexes. For measures
where an interaction was significantly associated with the
outcome, an age spline was fitted for males and females separately.

3. Results
(a) Physical activity

Accelerometer location (dominant versus non-dominant wrist)
did not have a significant effect on physical activity levels in
our Hadza sub-sample (see electronic supplementary material,
tables S2 and S3). Average daily ENMO values for Hadza par-
ticipants (figure 1a) were 43.23 + 2.86 mg for males (1 =29) and
50.39 + 3.52 mg for females (1 =24). Average daily ENMO for
Pokot participants (figure 1b) was 44.10 +2.32 mg for males
(n=22) and 35.06 + 3.18 mg for females (1 =17). Sex was not
significantly associated with ENMO values for Hadza partici-
pants, but Pokot male participants displayed higher ENMO
values than Pokot female participants (table 2). There was no
interaction between age and sex on ENMO values for Hadza
or Pokot participants (table 2). For both Hadza and Pokot par-
ticipants, age was significantly negatively associated with
ENMO values (table 2). Results did not change when BMI
was included in the model (see electronic supplementary
material, tables S8 and S12).

Average daily time spent in MVPA for Hadza partici-
pants (figure 1c) was 210.67 +19.28 min per day for males
(n=27) and 227.12 +19.53 min per day for females (1 =22).
Average daily time in MVPA for Pokot participants
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Figure 1. Physical activity by age in Hadza and Pokot participants. Each data point represents one individual. Filled circles represent male participants and unfilled
circles represent female participants. Lines fitting data represent a generalized additive model of the effect of age as a spline function on physical activity. Shaded
region is the 95% confidence interval for the age spline. (@) ENMO for Hadza participants. (b)) ENMO for Pokot participants. () MVPA for Hadza participants.

(d) MVPA for Pokot participants.

(figure 1d) was 201.39 + 11.48 min per day for males (1 =20)
and 173.03 +21.06 for females (1=11). Sex was not signifi-
cantly associated with time in MVPA for either Hadza or
Pokot participants (table 2). There was no interaction between
age and sex on time in MVPA for Hadza or Pokot participants
(table 2). For both Hadza and Pokot participants, age was sig-
nificantly negatively associated with time in MVPA (table 2).
Results did not change when BMI was included in the model
(see electronic supplementary material, tables S9 and S13).

(b) Walk test performance

Hadza male participants (1=18) travelled 172.17 +5.31 m
and Hadza female participants (n=14) travelled 158.63 +
7.32 m during the 2 min walk test (figure 2a). Pokot male par-
ticipants (1 =22) travelled 125.81 +6.71 m and Pokot female
participants (n=23) travelled 110.78 +4.73 m during the
walk test (figure 2b). Sex was not significantly associated
with walk test performance (distance travelled) for Hadza

or Pokot participants (table 2). There was no interaction
between age and sex on walk test performance for Hadza
or Pokot participants (table 2). Age was not significantly
associated with walk test performance for Hadza partici-
pants, but age was significantly associated with walk test
performance for Pokot participants (table 2). Results did not
change when BMI was included in the model (see electronic
supplementary material, tables S10 and S14).

(c) Grip strength

Maximum grip strength among Hadza participants (figure 2c)
averaged 26.7 + 1.2 kg for males (1 =75) and 21.5+ 1.1 kg for
females (1 =49). Maximum grip strength among Pokot par-
ticipants (figure 2d) averaged 36.1 +2.2 kg for males (n=22)
and 22.4+1.2 kg for females (n=23). Sex was significantly
associated with grip strength for Hadza and Pokot partici-
pants, with male participants displaying a higher maximum
grip strength compared with female participants (table 2).
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Figure 2. Walk test performance and grip strength by age in Hadza and Pokot participants. Each data point represents one individual. Filled circles represent male
participants and unfilled circles represent female participants. Lines fitting data represent a generalized additive model of the effect of age as a spline function on
physical function tests. Shaded region is the 95% confidence interval for the estimated mean performance across age. (a) Walk test for Hadza participants. (b) Walk
test for Pokot participants. (¢) Grip strength for Hadza participants. (d) Grip strength for Pokot participants.

There was a significant interaction between age and sex on
grip strength for both Hadza and Pokot participants
(table 2). Age was significantly associated with maximum
grip strength for Hadza male, Hadza female and Pokot
male participants (table 2). Removal of the two Pokot male
participants with large values did not alter the results (see
electronic supplementary material, table S21 and figure S1).
Age was not significantly associated with maximum grip
strength for Pokot female participants (table 2). Results did
not change when BMI was included in the model (see
electronic supplementary material, tables S11 and S15).

4. Discussion

For Hadza and Pokot participants in this study, age was signifi-
cantly inversely associated with most, though not all, measures
of physical function. With the exception of walk test perform-
ance, Hadza and Pokot participants displayed patterns of
age-related differences in functional measures that were similar

to each other and to patterns seen in industrialized popu-
lations. While our results are based on small sample sizes, we
suggest they provide preliminary evidence that (i) some age-
related patterns of physical function may be more consistently
expressed across populations and (ii) differences in age-based
divisions of labour between Hadza and Pokot populations
lead to modest variation in associations between age and one
aspect of physical function: walking endurance. While specu-
lative, we suggest that reductions in work-related activity
in older aged pastoralists may play a role in their more consist-
ent patterns of age-related shifts in physical function. Overall,
however, it is clear that despite minor differences, both
populations studied experience broadly similar age-related
patterns of physical function.

(@) Comparison with industrialized populations

Hadza and Pokot participants in this study displayed patterns
of age-related differences in physical function measures that
were largely similar to patterns displayed by industrialized
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populations. In industrialized contexts, physical activity
levels, walking endurance and grip strength decline with age.
Similarly, we found significant associations between age
and Pokot walk test performance and Hadza grip strength, in
particular. We also found consistent patterns of inverse associ-
ations between age and physical activity levels across both
Hadza and Pokot samples. However, Hadza and Pokot partici-
pants maintained objectively high physical activity levels
even at older ages. For example, while the majority of adults
in the US fail to meet the 150 min per week of MVPA rec-
ommended by health officials [58,59], activity levels for
Hadza and Pokot participants across all ages exceeded these
guidelines, often substantially. Hadza and Pokot participants
over the age of 40 also generally displayed higher ENMO
values than those reported from the UK BioBank (approx.
31 mg for adults ages 45-54), the largest epidemiological
sample of adults over age 40 with accelerometer-derived
ENMO reported to date [33]. Thus, both hunting and gathering
and pastoralist lifestyles require high levels of physical activity
across the lifespan, consistent with previous studies [28,60,61],
marking a key area of difference with more industrialized
societies. In industrialized populations, engaging in a phys-
ically active lifestyle, especially during older adulthood, is
associated with decreased risk of disability and mortality
[21,24]. Understanding how maintenance of high levels of
physical activity at older ages in these foraging and pastoralist
societies impacts overall health and function is a high priority
for future work.

(b) Physical function and Hadza and Pokot lifestyles
Overall, Hadza and Pokot participants had similar age-related
patterns of physical function. However, inter-population vari-
ation in both gender- and age-related patterns of measures
could be an important reflection of differences in Hadza and
Pokot subsistence strategies and divisions of labour. For
example, Hadza men and women forage on a regular basis
for the wild animal- and plant-based foods and continue to
do so until advanced ages [31,40,62]. Although Hadza men
generally travel greater distances than Hadza women [31],
women forage for foods that involve high-intensity extraction
and preparation activities, such as digging and pounding
[31,40]. The lack of gender difference in Hadza activity levels
in this study likely reflects the active requirements of foraging
for both men and women, despite their gender-based division
of labour. This result mirrors previous findings that show
Hadza men and women engage in equally high levels of
physical activity throughout adulthood [28].

The Pokot livelihood, by contrast, centres around live-
stock management [42,43]. Pokot men generally walk long
distances with animals and build wells, and women maintain
households (water and milk animals, prepare food, collect
firewood and water) [30,46]. Intensity differences among
the activities men and women engage in may help explain
why male participants display higher ENMO values (average
daily accelerometry intensity) than female participants, but
not higher MVPA (time above the threshold for moderate
activity). More detailed future analyses linking different
behaviours with their intensities will help us better define
the underlying causes of gender-based differences in activity
levels in the Pokot people.

The two groups also differ in the association between age
and walking endurance, which may be linked to the presence

of an age-based division of labour among the Pokot, but [ 7 |

not the Hadza. Hadza men and women continue foraging
throughout life, without a formal shift in duties with age
[31,62] and Hadza participants in this study do not show a
significant age-related reduction in walking endurance. It is
possible that continued engagement in foraging behaviours
throughout adulthood could support the maintenance
of walking endurance into older ages. By contrast, Pokot
participants in this study show a more pronounced age
effect, which could be linked to their cultural practice of
delegating more strenuous tasks to younger Pokot individ-
uals [30,46]. Future comparative research should explore
this key difference between the Hadza and Pokot further in
order to determine how cultural and lifestyle differences
may influence walking endurance through life.

Finally, while Hadza participants display age-related
patterns of grip strength more similar to those seen in industri-
alized contexts, Pokot male participants in this study display
particularly high grip strength values in their 40s and
50s. It is possible that Pokot men engage in activities that main-
tain or build strength past young adulthood, and further work
with a more robust sample size could help confirm and better
explain this finding.

In several regards, our results echo findings from studies of
other small-scale societies, where some measures of physical
function differ across sampled ages and others do not
(table 3). For example, most populations display similar age-
related patterns in grip strength, while measures of endurance
seem more variable across populations. Reduced strength
could be a more common aspect of age-related change in phys-
ical function and therefore occur across different contexts,
including foraging and pastoralism. Altogether, these findings
suggest that age-related changes in some aspects of physical
function (e.g. walking endurance) may depend more strongly
on lifestyle than others.

(c) Limitations and future directions

We believe our results provide preliminary evidence that
age-related changes in some aspects of physical function
may be more consistent across populations, while others
may differ importantly across populations. However,
this study had several limitations that could impact our
findings. First, many important age-related changes seen in
industrialized contexts begin to occur after the age of 60
[65] and in this study, we had small sample sizes in these
older age groups. Future work that specifically aims to
incorporate more older individuals could allow us to better
assess how these groups experience ageing both across
adulthood and into older adulthood. Furthermore, our
study was cross-sectional, and longitudinal follow-up studies
would allow us to evaluate changes in functional measures
over time.

Second, we quantified physical activity levels using accel-
erometer-based measures. Accelerometers measure overall
movement, but they do not measure heart rate, which may
better capture the intensity of activities that are not associated
with travel and movement [66]. Raichlen ef al. [28] used heart
rate monitors to measure physical activity levels in Hadza
participants (1 =46) and found that time in MVPA (defined
as heart rates greater than 55% of maximum heart rate)
increased in older participants. It is possible that this differ-
ence between studies is associated with age-related changes

~

80906107 :SLE § 0S "y "supi[ “iyd  qisi/[eusnol/ba0°buiysiigndAianosiesol



Table 3. Summary of age-related changes in measures of physical function across selected groups. Italics indicate findings from an industrialized population  [JEJ}
(UK). Bold type indicates findings different from those seen in industrialized populations.

S
group subsistence measure age-related decline? reference §_
UK industrialized physical activity levels yes [33] ‘§

walking endurance yes, after 60 [34] %

grip strength yes [35] é

Hadza hunter—gatherers physical activity levels no’ [28] :S
yes, but still high at older ages this study 5

walking endurance no %

grip strength yes -

Pokot pastoralists physical activity levels” yes, but still high at older ages §
walking endurance yes 3

grip strength yes (M)/no (F) i

Ache hunter—gatherers grip strength yes [27] ©
VO,max’ yes (M)/no (F) ;

Shuar forager horticulturalists physical activity levels no [63] a
Tsimane forager horticulturalists physical activity levels yes (M)/no (F) [64] §
grip strength yes [25] §

V0,max yes, but slower rate of decline compared with a Canadian sample [26] &

®Raichlen and colleagues [28] used heart rate monitors to measure average daily time spent in moderate-to-vigorous physical activity in Hadza hunter—gatherers

and did not find evidence of age-related declines in activity levels.

®The physical activity data presented in this paper have been previously published by the authors [29].
V0,max (maximal oxygen uptake) is a measure of aerobic capacity and is often used as a proxy for endurance.

in cardiovascular physiology, including decreased maximal
heart rate with age [67]. In this case, at a given accelero-
meter intensity, older individuals may have a higher
relative heart rate compared with younger individuals.
These differences across studies suggest that more work is
needed to develop ecologically relevant measures of physical
activity in small-scale societies.

Third, we used walk test performance and grip strength to
assess walking endurance and strength, respectively. These
tests are used in clinical contexts to safely assess functional
status, including an individual’s ability to perform activities
of daily life (ADLSs) [16,68]. Since the Hadza and Pokot display
subsistence strategies that differ both from one another
and from industrialized populations, their ADLs could be fun-
damentally different from each other and from those of
industrialized populations. More ecologically relevant assess-
ments of health that account for population-specific ideas
about ageing and functionality could be more appropriate for
assessing function in different contexts.

Finally, Hadza and Pokot participants in this study
displayed some group-based differences in the association
between age and functional measures. Understanding how
and why populations like these display different age-related
patterns of functional measures is a key area of future work
that will help us better evaluate how variation in cultural
and lifestyle contexts impact age-related differences in
behaviour and physiological status.
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