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Abstract
Objectives—Cognitive reserve is associated with a lower risk of dementia but the extent to
which it shapes cognitive aging trajectories remains unclear. Our objective is to examine the
impact of three markers of reserve from different points in the lifecourse on cognitive function and
decline in late adulthood.

Methods—Data are from 5234 men and 2220 women, mean age 56 years (standard deviation=6)
at baseline, from the Whitehall II cohort study. Memory, reasoning, vocabulary, phonemic and
semantic fluency were assessed three times over 10 years. Linear mixed models were used to
assess the association between markers of reserve (height, education, and occupation) and
cognitive decline, using the 5 cognitive tests and a global cognitive score composed of these tests.

Results—All three reserve measures were associated with baseline cognitive function, with
strongest associations with occupation and the weakest with height. All cognitive functions except
vocabulary declined over the 10 year follow-up period. On the global cognitive test, there was
greater decline in the high occupation group (−0.27; 95% confidence interval (CI): −0.28, −0.26)
compared to the intermediate (−0.23; 95% CI: −0.25, −0.22) and low groups (−0.21; 95% CI:
−0.24, −0.19); p=0.001. The decline in reserve groups defined by education (p=0.82) and height
(p=0.55) was similar.

Interpretation—Cognitive performance over the adult lifecourse was remarkably higher in the
high reserve groups. However, rate of cognitive decline did not differ between reserve groups
except occupation where there was some evidence of greater decline in the high occupation group.

INTRODUCTION
There is considerable inter-individual variability in cognitive aging, some individuals or
groups of individuals experience slower rates of cognitive decline than others.1,2 This
variability is also evident in the inconsistent relationship between the clinical and the
pathological severity of dementia.3 Hypothesized explanations for these discrepancies
include functional reserve capacity, including neuroplasticity, biological variation between
individuals and incomplete understanding of disease mechanisms.3 Autopsies of individuals
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with ‘normal’ brain aging, where an older person’s cognition remains intact, reveal almost
as many neurofibrillary tangles and amyloid plaques as seen in patients with Alzheimer’s
disease.4 These findings have led to the elaboration of the concept of cognitive reserve,
defined as the capacity that creates a delay in time between pathology and clinical
expression of dementia.5

Anatomical features of the brain are likely to influence reserve,5,6 but complex or enriched
environments may also be important as demonstrated in animal studies.7 Education and
other markers of socioeconomic circumstances have been shown to be associated with a
lower risk of dementia,8–14 and reduced clinical manifestation of neuropathological
changes.15 Although most of the research on cognitive reserve focuses on dementia or
cognitive decline immediately pre- or post-diagnosis, the concept of cognitive reserve has
wider implications for cognitive aging.5 It is possible that greater cognitive reserve is
associated with both high function and lower rates of cognitive decline in adulthood. Our
objective is to examine the extent to which cognitive reserve shapes adult cognitive aging
trajectories, starting in midlife. We use three markers of reserve: height, an anthropometric
measure of development and seen to be a measure of cognitive reserve,16 alongside
education and occupation.

MATERIALS AND METHODS
Study Population

The target population for the Whitehall II study was all London-based office staff, aged 35–
55 years, working in 20 civil service departments. 17 At study inception (Phase 1), 1985–
1988, 10,308 participants (67% men) underwent a clinical examination and completed a
self-administered questionnaire. Cognitive testing was introduced to the full cohort at Phase
5 (1997–1999) of the study and repeated at Phases 7 (2002–2004) and 9 (2007–2009). All
participants provided written consent and the University College London ethics committee
(UCLH Committee Alpha, #85/0938) approved this study.

Cognitive function
The cognitive test battery, administered at three clinical examinations over 10 years, consists
of five standard tasks, described below, chosen to provide a comprehensive assessment of
cognitive function.

The Alice Heim 4-I (AH4-I) is composed of a series of 65 verbal and mathematical reasoning
items of increasing difficulty.18 It tests inductive reasoning, measuring the ability to
identify patterns and infer principles and rules. Participants had 10 minutes to do this
section.

Short-term verbal memory was assessed with a 20-word free recall test. Participants were
presented a list of 20 one or two syllable words at two second intervals and were then asked
to recall in writing as many of the words in any order and had two minutes to do so.

We used two measures of verbal fluency: phonemic and semantic19. Phonemic fluency was
assessed via “S” words and semantic fluency via “animal” words. Subjects were asked to
recall in writing as many words beginning with “S” and as many animal names as they
could. One minute was allowed for each test.

Vocabulary was assessed using the Mill Hill Vocabulary test,20 used in its multiple-choice
format, consisting of a list of 33 stimulus words ordered by increasing difficulty and six
response choices.
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Global cognitive score was created using all five tests described above by first standardizing
the raw scores on each test to z-scores (mean=0; standard deviation (SD)=1) using the
baseline mean and standard deviation value in the entire cohort for each test. Then the z
scores were averaged to yield the global cognitive score. Previous research on cognitive
ageing has used global scores of this description in order to minimize problems due to
measurement error.21,22

Cognitive reserve
We used three markers: occupational position, education and height. Occupational position
was assessed by the British Civil Service grade of employment at the baseline of this study
(Phase 5 of the Whitehall II study), concurrent to the first assessment of cognition. It is a
three level variable representing high (administrative grades), intermediate (professional or
executive grades) and low (clerical or support grades) position. This measure is a
comprehensive marker of socioeconomic circumstances and is related to salary, social status
and level of responsibility at work.17 Education was measured as the highest qualification
on leaving full-time education and categorised as lower secondary school or less, higher
secondary school, university or higher degree. Height was measured using a stadiometer
with the participant standing completely erect with the head in the Frankfort plane. The
mean height in men was 177 cm leading us to use 175–179 cm as the middle category and
height above or below this range to constitute the other two categories. In women, the mean
height was 163 cm, making the 160–164 cm group the middle category.

Statistical Analysis
All three markers of reserve, occupation, education and height, comprised three categories:
high, intermediate and low. We first examined the mean cognitive scores at baseline as a
function of reserve, using analysis of variance. These analyses were stratified by sex as the
interaction term between sex and markers of cognitive reserve (all p<0.03 except that
between occupation and sex for memory test, p=0.74, and phonemic fluency, p=0.17)
suggested gender differences in the association between reserve markers and cognitive
function.

Linear mixed models23 were then used to estimate the association between the markers of
reserve and decline in the 5 cognitive tests. Mixed models use all available data over the
follow-up, take into account the fact that repeated measures on the same individual are
correlated with each other, and can handle missing data. In these analyses both the intercept
and the slope were fitted as random effects, allowing them to vary between individuals. The
mixed models were used to estimate 10 year decline and the associated 95% confidence
interval (CI) in each measure of cognitive function using three cognitive assessments over
ten years. We first examined gender differences in cognitive decline in models that included
terms for time (here age centred at age 60 and divided by 10 for the coefficients to yield
effects of decline over 10 years), age at baseline to adjust for cohort effects, gender, an
interaction term between gender and age at baseline, an interaction term between gender,
time and the marker of cognitive reserve plus all lower order interaction terms contained
within this triple interaction. The triple interaction term suggested that the association
between cognitive reserve and cognitive decline was similar in men and women (p values
between 0.15 and 0.86 except for memory test with height, p<0.001 and semantic fluency
with education, p<0.02), leading us to combine men and women in the analysis for cognitive
decline.

We then examined the association between each marker of reserve and cognitive decline
using 3 assessments of cognitive function over the 10 year follow-up. The mixed models for
these analyses included terms for time, age at baseline, one marker of reserve at a time
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(occupation, education or height) specified as a categorical variable, sex, an interaction term
between sex and the marker of reserve, an interaction term between cognitive reserve and
age at baseline, and finally an interaction term between the marker of reserve and time. This
last interaction term is the key objective of our paper and provides a test for the null
hypothesis that there were no differences in cognitive decline between the low, intermediate
and high reserve groups. It also allows calculation of the estimate of 10-year decline in the
high, intermediate and low reserve groups. All the analyses were carried out using Proc
Mixed procedure using the SAS software version 9.1 (SAS Institute Inc., Cary, NC, USA).

RESULTS
The baseline (1997–1999) of this study was Phase 5 of the Whitehall II study that started in
1985 on 10,308 individuals. Our analysis was based on 7,454 individuals (5,234 men and
2,220 women) with data on at least one of the three repeat measurements of cognition;
62.0% of these individuals had complete data at all three waves and 22.8% on two waves.
Restricting the analyses to those with complete data or data at a minimum of two phases (N
between 6310 and 6335, depending on the cognitive test) did not change the conclusions of
the paper leading us to present analyses on 7,454 individuals. Compared to the baseline
population of the Whitehall II study, N=10,308, the analysis reported in this paper was based
on individuals who were younger (55.3 years vs.54.1 years at the start of the cognitive data
collection, p<0.001), more educated (29.5% vs. 20.5% with a university degree, p<0.001)
and more likely to be from the higher occupational position (42.1% vs. 23.6% at the start of
the cognitive data collection, p<0.001). The three measures of cognitive reserve were
modestly correlated with each other: the Spearman’ rank correlation coefficient of height
with education and occupation was 0.06 (p<0.0001) and 0.12 (p<0.001) respectively and
that between education with occupation was 0.45 (p<0.001).

Of the 7,454 individuals in the analysis, 98 died between the first two waves of cognitive
data collection and a further 213 died between the second and the third wave. Those who
died did not have lower values on the markers of reserve (p=0.19 for occupational position,
p=0.21 for education and p=0.09 for height) but had poorer cognitive scores (p<0.01 on all
tests). Excluding these individuals from the analysis did not much modify the observed
associations leading us to retain data before death from these individuals in the analysis.

Observed data over the three repeat assessments on all five tests are shown in Figure 1A to
E. These data are stratified by occupational position and participants have been grouped in
5-year age groups using age at baseline. In the analysis there was some evidence of
accelerated decline at older ages for all tests except vocabulary (results not shown but
available from authors). However, in order to simplify the presentation of the results of the
main analysis we combined all age-groups and adjusted for age at baseline.

Table 1 presents mean cognitive scores (and those at the 25th and 75th percentile) at baseline
as a function of the reserve measures in men and women. The interaction term between sex
and the markers of cognitive reserve suggested gender differences in the association with
cognitive tests; R2 estimates confirmed the stronger association between reserve and
cognitive function in women. There was a finely graded association between all three
markers of reserve and the five measures of cognitive function in both men and women (all
p<0.01). The scores at the 25th and 75th percentile in each reserve group show little evidence
of ceiling/floor effects in the tests. The estimates of variance explained (R2) suggest that of
the three markers of reserve, occupation was most, and height the least strongly associated
with cognitive function. The association between markers of reserve and cognition was
weakest for the measure of memory (R2 between 5 and 10%) and strongest for the measure
of reasoning (R2 between 5 and 43%).
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The mean age and sex adjusted decline in reasoning (AH4-I) was estimated at −3.49 (95%
CI: −3.64, −3.35), in memory at −0.65 (95% CI: −0.72, −0.59), at −1.57 (95% CI: −1.66,
−1.49) in phonemic fluency and at −1.32 (95% CI: −1.40, −1.24) in semantic fluency.
There was some evidence of an improvement in vocabulary scores (0.09, 95% CI: 0.04,
0.15).

Table 2 presents estimates of cognitive decline over 10 years as a function of occupational
position. Decline in all functions except vocabulary was evident in all three occupational
groups. There was greater decline in reasoning (AH4-I) in the lower occupational group
(p=0.04). However, on tests of memory (p=0.003), phonemic (p=0.04) and semantic fluency
(p<0.001) the decline was faster in the higher occupation group. On the global cognitive
score, compared to the high occupational group (−0.27 (95% CI: −0.28, −0.26), there was
less decline in the intermediate (−0.23 (95% CI: −0.25, −0.22) and low (−0.21 (95% CI:
−0.24, −0.19) occupational groups, both p<0.001.

The analysis using education as the marker of cognitive reserve (Table 3) showed greater
decline in reasoning (AH4-I) in the lower education group (p=0.002) but similar decline in
all education groups for memory (p=0.30), phonemic fluency (p=0.19),semantic fluency
(p=0.08) and global cognitive score (p=0.82). Vocabulary improved over the testing period
more in the higher than the lower education group (p=0.009). Table 4 shows results for
cognitive decline in analyses stratified by height. The results were similar to that for
education in that the high reserve group (taller than average) had slower decline in reasoning
(AH4-I), p=0.01, and vocabulary (p=0.05) although the global cognitive score suggested
similar declines in all height groups (p=0.55).

DISCUSSION
Our results showed all three markers of cognitive reserve used in this study to be strongly
associated with cognitive function scores but there was little evidence of slower rates of
decline over a 10-year period in the higher reserve group. At the baseline cognitive
assessment, occupation was most strongly associated with cognition, explaining between 13
and 26% of the variance in test scores in men and between 10 and 43% in women. The
impact of occupation was such that men aged 75–79 years in the high occupational group
had a higher mean reasoning score (45.1, SD=9.2) than men aged 45–49 years (33.3,
SD=10.9) from the low occupational group. Of the three measures, height had the weakest
association with the measures of cognitive function at baseline.

Clinical studies, often on small number of subjects, assume that cognitive function declines
only in the period immediately prior to the diagnosis of dementia.24,25 However, there is
now enough evidence from large scale studies to suggest a much longer period of cognitive
decline. The Framingham data show lower cognitive scores in those with dementia up to 10
years before the diagnosis of dementia.26 The French PAQUID study, based on adults aged
65 or older at baseline, shows the trajectory of cognitive decline in those who develop
dementia to change course 12 years before diagnosis.27 Data from the 1921 Scottish Birth
Cohort have shown childhood cognitive scores to also predict late-life dementia.28 The case
for continuities in aging, in that prior changes shape later life changes, makes it meaningful
to examine age-related cognitive decline earlier than that in studies on dementia.

The extent to which cognitive reserve influences cognitive decline has been the subject of
much research.29–32 However, the conclusion drawn from previous two-wave studies has
been shown to be problematic,33 as adjustment for the baseline measure of cognitive
function in regression models of change biases results. Longitudinal analyses, using
education and income in the AHEAD study34 (mean age of participants 77 years) and
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education alone in the Cambridge City over 75s Cohort Study35 suggest no consistent
impact of reserve on the rate of decline in cognitive function. This is in agreement with
studies on younger age-groups; an investigation based on adults aged 60–64 years at
baseline showed education and measures of brain volume not to influence cognitive decline.
36 A similar null finding was reported in a study of adults aged 49–81 years at baseline
where education had no effect on the rate of cognitive decline.37

In our 10-year follow-up of individuals, whose mean age at baseline was 56 years (SD = 6
years), age-related decline was evident for all cognitive functions except vocabulary. The
results for vocabulary were expected as some cognitive abilities, verbal knowledge for
example, are known to be preserved into old age.1,38 Analyses based on the global
cognitive score, constructed as in previous studies,21,22 may be less affected by
measurement error than those based on individual cognitive tests. In our study, the results
using this summary measure suggest faster decline in the high reserve group defined by
occupation but similar decline in reserve groups defined by education and height.

The results for occupation, showing greater decline in the high reserve group, mirror
findings from the AHEAD study34 where greater decline in memory and verbal fluency was
observed in the high reserve group, defined by income but not education. In our data, of the
three measures of reserve the association with cognitive tests was strongest with occupation.
It is possible that faster decline in the high occupation group is the result of statistical
phenomena such as regression to the mean.39 However, the persistence of this effect with
the global cognitive score in the present study suggests that regression to the mean might not
completely explain the finding. An alternative explanation is that cognitive gains associated
with work content in different occupations are transient, explaining the faster decline in the
higher occupational group. However, it is important not to over interpret this finding as for
all three measures of reserve, the decline in reasoning (AH4-I) was fastest in the lowest
reserve group. The overall conclusion from our results is that cognitive reserve does not
much alter the rate of cognitive decline.

There are two possible ways in which cognitive reserve could impact the risk of cognitive
impairments in old age: by their impact on peak adult cognitive function and by influencing
the trajectory of cognitive decline itself (the slope of cognitive change with age). Either of
these effects would lead to poor cognitive status, and perhaps greater risk of dementia, in old
age among those with low cognitive reserve. Much research on cognitive reserve focuses on
its role in the interface between brain pathology and function among those with dementia.
5,15,40 A simple formulation of the reserve hypothesis for aging is that greater cognitive
reserve allows individuals to cope better or more successfully with aging. A distinction has
been made between the passive (threshold) and the active model of reserve.5,16 The passive
model assumes that functioning below a certain threshold will lead to the diagnosis of
dementia, greater reserve is protective simply by creating distance from the cut-off threshold
of functioning for dementia.41 The active model promotes the view that greater efficiency
and compensatory mechanisms in those with great reserve will lead to better aging
outcomes.5

Our results support the passive models of reserve: individuals with high reserve must
experience substantial cognitive deterioration before they will reach any threshold of
impairment. Although we do not find evidence that reserve slows rate of cognitive change,
the difference in cognitive function at baseline are very large. For example, at baseline, men
with high-occupational position score 6.7 points above men with intermediate occupational
level on the reasoning test; this is equivalent to 19 years of decline at the average rate
experienced by the high-occupational position men. The baseline reasoning score difference
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between high and low occupational position men is 55 times the annual average rate of
decline for high occupational position men.

In a recent paper, Stern and colleagues propose height, alongside other anthropometric
measures of development, to represent a measure of passive reserve and measures of
education and occupation are seen to represent reserve from the perspective of the active
model of reserve.16 In our data, height, education and occupation were all associated with
the baseline scores of the five cognitive tests. Occupation was the most strongly associated
with the measures of cognition. It is possible that the greater effect of occupation is
attributable to the impact of environments encountered after the completion of education
that induce practice and reinforcement of cognitive abilities. These cognitive activities
induced by work may lead to maintenance of higher levels of function. In this sense
cognitive reserve is not fixed but continues to be shaped by life experiences.42 This reflects
findings from animal studies where enriched environments have been shown to improve
brain structure and function.7,43 However, greater decline in the higher occupation groups
might imply that some of these gains may be lost with ageing.

The primary caveat to the results reported here is that the Whitehall II study is based on a
white collar cohort with stable jobs and thus is not representative of the general population.
However, the study includes a wide occupational spectrum with salary difference of over
10-fold between the top and bottom of the hierarchy. A further limitation is the lack of
neuropathological data in our study. Although there is evidence to suggest that all cognitive
decline has a neuropathological basis,21,44 it is possible that the effect of cognitive reserve
is mostly apparent in groups of older individuals with significant neuropathology.

Advantages of this cohort is the large size, multiple and accurate measures of cognitive
reserve, low attrition and a large battery of cognitive tests. Cognitive decline is a central
feature of the aging process.2,3,38,45,46 An important goal of understanding cognitive
aging trajectories over the adult lifecourse is to identify factors that are neuroprotective. The
association of education, and other markers of reserve, with dementia,8–14 suggests that it
could be one such factor. It is important to identify neuroprotective factors as even in the
absence of dementia, poor cognitive status at older ages is taxing for the individual and
society at large. Our data suggests that cognitive reserve is associated with cognitive
performance but not rate of decline in cognitive function. One of the key tasks of future
research is to identify mechanisms that lead to the large differences in cognitive
performance over the adult lifecourse.
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Table 2

Cognitive decline as a function of occupational position, estimates derived from linear mixed models using 3
assessments over 10 years.

OCCUPATION POSITION

High
(N=3140)

14% women

Intermediate
(N=3289)

31% women

Low
(N=1025)

73% women

Cognitive tests† 10-year decline
(95% CI)

10-year decline
(95% CI)

10-year decline
(95% CI)

≠P for
interaction

Reasoning (AH4-I) −3.47 (−3.69, −3.26) −3.43 (−3.64, −3.21) −4.04 (−4.47, −3.60)* 0.04

Memory (20-word list) −0.77 (−0.87, −0.68) −0.61 (−0.70, −0.51)* −0.46 (−0.64, −0.28)** 0.003

Phonemic fluency (“s” words) −1.72 (−1.85, −1.59) −1.48 (−1.61, −1.35)* −1.54 (−1.79, −1.29) 0.04

Semantic fluency (animal names) −1.53 (−1.65, −1.41) −1.26 (−1.38, −1.14)** −0.89 (−1.12, −0.65)*** <0.001

Vocabulary (Mill-Hill) 0.11 (0.03, 0.19) 0.08 (0.00, 0.16) 0.06 (−0.10, 0.22) 0.83

Global cognitive score± −0.27 (−0.28, −0.26) −0.23 (−0.25, −0.22)*** −0.21 (−0.24, −0.19)*** 0.001

†
Range of cognitive tests: Memory (0–20), Reasoning (0–65), Phonemic and Semantic Fluency (0.35) and Vocabulary (0–33).

≠
The interaction term assesses whether the decline was different in the three occupational groups. Further tests compared the high reserve group to

the other two groups and here

*
p<0.05,

**
p<0.01,

***
p<0.001.

±
Score calculated by converting raw scores on each test to z-scores using the baseline mean and standard deviation and then averaged across the

five tests.
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Table 3

Cognitive decline as a function of education, estimates derived from linear mixed models using 3 assessments
over 10 years.‡

EDUCATION

High
(N=2092)

21% women

Intermediate
(N=1848)

25% women

Low
(N=3157)

37% women

Cognitive tests† 10-year decline
(95% CI)

10-year decline
(95% CI)

10-year decline
(95% CI)

≠P for
interaction

Reasoning (AH4-I) −3.17 (−3.43, −2.90) −3.41 (−3.70, −3.12) −3.78 (−4.00, −3.55)*** 0.002

Memory (20-word list) −0.73 (−0.85, −0.62) −0.61 (−0.73, −0.48) −0.65 (−0.74, −0.55) 0.30

Phonemic fluency (“s” words) −1.57 (−1.73, −1.42) −1.70 (−1.87, −1.53) −1.50 (−1.63, −1.37) 0.19

Semantic fluency (animal names) −1.45 (−1.60, −1.31) −1.30 (−1.45, −1.14) −1.23 (−1.36, −1.11)* 0.08

Vocabulary (Mill-Hill) 0.20 (0.10, 0.30) 0.11 (0.00, 0.21) 0.00 (−0.08, 0.09)** 0.009

Global cognitive score± −0.25 (−0.27, −0.23) −0.24 (−0.26, −0.23) −0.26 (−0.26, −0.23) 0.82

‡
Note that data on education were missing for 357 individuals; these analyses are based on 5018 men and 2079 women.

†
Range of cognitive tests: Memory (0–20), Reasoning (0–65), Phonemic and Semantic Fluency (0.35) and Vocabulary (0–33).

≠
The interaction term assesses whether the decline was different in the three occupational groups. Further tests compared the high reserve group to

the other two groups and here

*
p<0.05,

**
p<0.01,

***
p<0.001.

±
Score calculated by converting raw scores on each test to z-scores using the baseline mean and standard deviation and then averaged across the

five tests.
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Table 4

Cognitive decline as a function of height, estimates derived from linear mixed models using 3 assessments
over 10 years.‡

HEIGHT‡

Tall Average Short

(N=2430)
33% women

(N=2245)
30% women

(N=2779)
26% women

Cognitive tests† 10-year decline
(95% CI)

10-year decline
(95% CI)

10-year decline
(95% CI)

≠P for
interaction

Reasoning (AH4-I) −3.22 (−3.48, −2.97) −3.48 (−3.75, −3.22) −3.74 (−3.99, −3.50)* 0.01

Memory (20-word list) −0.71 (−0.82, −0.60) −0.63 (−0.74, −0.52) −0.62 (−0.73, −0.52) 0.46

Phonemic fluency (“s” words) −1.59 (−1.74, −1.44) −1.52 (−1.68, −1.36) −1.61 (−1.75, −1.47) 0.70

Semantic fluency (animal names) −1.29 (−1.43, −1.15) −1.37 (−1.52, −1.23) −1.30 (−1.43, −1.17) 0.70

Vocabulary (Mill-Hill) 0.18 (0.08, 0.27) 0.10 (0.00, 0.19) 0.02 (−0.07, 0.10)* 0.05

Global cognitive score± −0.24 (−0.26, −0.22) −0.24 (−0.26, −0.23) −0.25 (−0.27, −0.24) 0.55

‡
Height in the tall group in men (women) was ≥ 180cm (165cm), in the average group was 175–179cm (160–164cm) and in the shorter that

average group it was ≤ 175cm (160cm).

†
Range of cognitive tests: Memory (0–20), Reasoning (0–65), Phonemic and Semantic Fluency (0.35) and Vocabulary (0–33).

≠
The interaction term assesses whether the decline was different in the three occupational groups. Further tests compared the high reserve group to

the other two groups and here

*
p<0.05,

**
p<0.01,

***
p<0.001.

±
Score calculated by converting raw scores on each test to z-scores using the baseline mean and standard deviation and then averaged across the

five tests.

Ann Neurol. Author manuscript; available in PMC 2012 August 1.


