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ABSTRACT: Three surveys (1969/1970, 1979/1980 and 1989/1990) have examined
the impact of acculturation to a sedentary lifestyle on the pulmonary function of a
circumpolar native Inuit community.

The sample comprised more than 50% of those aged 20–60 yrs, most recently 119
males and 92 females.  Forced vital capacity (FVC), forced expiratory volume in
one second (FEV1) and maximal mid-expiratory flow (MMEF) were measured by
standard spirometric techniques, and information was obtained on smoking habits
and health.

Multiple regression equations showed that lung function was affected by height
and age, but usually not by age squared.  Cross-sectional age coefficients for FVC
and FEV1 increased over the period 1969/1970 to 1989/1990.  Parallel longitudinal
trends were seen in FEV1 (males only).  Multiple analysis of variance (MANOVA)
showed age-decade∗cohort effects for FVC and FEV1 (males but not females).  Almost
all of the population now smoke (mean±SD males 13±8 cigarettes·day-1; females
11±7 cigarettes·day-1).  However, smoking bears little relationship to lung function
perhaps due to limited variance in consumption.  About a third of the community
have physician-diagnosed and/or radiographically visible chest disease, but with lit-
tle effect upon pulmonary function.

We conclude that an apparent secular trend to a faster ageing of lung function
in men is not explained by disease or domestic air pollution.  Possible factors include
increased lung volumes in young adults, greater pack-years of cigarette exposure,
nonspecific respiratory disease, increased inspiration of cold air or altered chest
mechanics due to operation of high-speed snowmobiles, and loss of physical fitness.
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The apparent rate of ageing of lung function differs
between cross-sectional and longitudinal surveys [1–4].
Longitudinal data may be biased by recruitment of a
health-conscious sample, selective retention or loss of
subjects with respiratory disease, intersurvey changes in
spirometer characteristics, learning of techniques,
and secular changes of habitual physical activity (par-
ticularly among indigenous populations where there
has been rapid adoption of a sedentary lifestyle).  Cross-
sectional studies may be biased by cohort effects
(differential exposure to disease, cigarettes and air
pollutants) and secular trends in adult stature [3], or
the age distribution of a population.

Many variables influencing both cross-sectional
and longitudinal data have operated in the Canadian
Arctic over the past 20 yrs.  Our data were collected on
residents of Igloolik (69° 40’N, 81°W).  In 1969/
1970 [5], many of the population continued tradi-
tional hunting and fishing activities [6], and physical
fitness levels were high [7].  During the subsequent
20 yrs, there was rapid acculturation to a sedentary
lifestyle [8], with associated changes in the prevalence

of respiratory disease, exposure to arctic air and air
pollutants (including cigarette smoke), cigarette con-
sumption, adult stature [9], and survival to old age.

By 1979/1980, there was a substantial deterioration
of physical condition [10], with some increase in cross-
sectional coefficients describing the ageing of lung
function [11].  Outdoor activity has subsequently dec-
reased further, with the arrival of satellite television and
video-rental outlets [8].  It was, thus, thought of interest
to document changes of respiratory health from 1969/
1970 until 1989/1990, as seen in both cross-sectional
and longitudinal data.

Methods

Subjects and experimental plan

Measurements of lung function were made in 1969/1970,
1979/1980, and 1989/1990.  More of the population were
surviving to old age by 1989/1990; to avoid biasing our
data, we restricted analyses to subjects aged 20–60 yrs.



Volunteers were tested using a protocol approved by the
Igloolik Hamlet Council  and the University of Toronto
Committee on Human Experimentation.  Procedures
were explained in Inuktittut or English (as preferred),
and consent forms were also completed in the language
of the subject’s choice.

To avoid the interobserver bias associated with incom-
plete sampling [12], subject recruitment was under-
taken by the same observer, using the same methodology
in each of the three surveys.  Recruitment was about
50% of adults (table 1).  The reported name, age and
date of birth were checked against government and
health centre records.  With the consent of the subjects
and the Baffin Regional Health Board, a simple history
of respiratory and general health was checked against
medical and radiographic records held at the Igloolik
Health Centre.  Because hunting is weather-dependent,
subjects could not be tested to a rigid schedule; each of
the three surveys continued in similar fashion from the
early fall to the late spring of the following year, when
all willing volunteers had been tested.

Body build

Height was measured to 0.5 cm, and body mass to 0.1
kg, using clinical scales calibrated against known stan-
dards.

Pulmonary function

Measurements were made in a centrally-heated labo-
ratory; the ambient temperature was 20–22°C, but
the water content of the air was quite low. The same
13.5 l  Stead-Wells spirometer, checked regularly for
leaks, was used throughout.  The one second forced expi-
ratory  volume in one second (FEV1) and the forced vital
capacity (FVC) were measured in conformity with
International Biological Programme recommendations
[13].  Subjects were allowed two practice attempts and
three definitive trials at each visit, the reported value
being the average of the three definitive readings.  The
average value is preferred relative to the maximum, par-
ticularly for longitudinal comparisons, since it yields a
more stable value [13].  The maximal mid-expiratory
flow rate (MMEF) was calculated from the same records,
noting the time interval corresponding to expulsion of
25–75% of the FVC.

Statistical analyses

Subjects were grouped by age decade, and means and
SDs were calculated.  The method of least squares was
used to fit cross-sectional gender specific multiple regres-
sion equations of the type:

FVC=a (A) + b (A)2 + c (H) + d (S) + e

where A is the age in years, H is the standing height in
cm, and S is the reported daily consumption of ciga-
rettes.   Lines were fitted both for all subjects, and "healthy
subjects" with no history of respiratory disease.  Longi-
tudinal changes were calculated as a gender specific 10
year difference of lung volume for any given cohort
(mean±SD).  Multiple analysis of variance MANOVA
was used to examine age decade, cohort, and age*cohort
interactions for the three surveys.

Results

Smoking habits

Smoking commonly began early in puberty, and was
widely prevalent among adults (table 2).  There was a
slight trend for cigarette withdrawal as adults of each
cohort became older, but even in old age smoking was
more prevalent than in Southern Canada.  The reported
daily cigarette consumption in the three surveys (males:
13±6, 17±9, 13±8; females: 9±6, 12±6, 11±7) was lower
than in Southern Canada, with no consistent secular trend.

Respiratory disease

Many subjects gave a history of physician-diag-
nosed or radiographic respiratory disease (31% in 1969/
1970, 56% in 1979/1980, and 41% in 1989/1990); the
diagnosis was usually a prior tuberculous infection,
currently controlled. 
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Table 1.  –  Sample size for the three cross-sectional (C) and two longitudinal (L) comparisons

Males      Females

1970 1980 1990 1970–80 1980–90 1970 1980 1990 1970–80 1980–90
Age  
yrs C C C L L  C C C L L 

20–29 34 38 70 19 19 21 24 46 7 10
30–39 24 31 24 15 16 12 23 16 5 13
40–49 8 18 16 5 10 4 17 19 5 9
50–59 7 10 10 6 6 12

Table 2.  –  A comparison of smoking prevalence from
the three surveys classified by age decade (percentage
of subjects in each age category)

Age    Males   Females
yrs

1969/70 '79/80 '89/90 1969/70 '79/80 '89/90

20–29 97 95 93 100 92 96
30–39 83 71 79 92 96 81
40–49 88 78 63 100 94 68
50–59 86 80 80 50 100 58 
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Fig. 1  –  Forced vital capacity (FVC) of male Inuit as observed in;  
:1969/1970;      : 1979/1980; and       : 1989/1990. BTPS: body

temperature and pressure saturated with water vapour.

Fig. 2.  –  Forced vital capacity of female Inuit as observed in:     :
1969/1970;       : 1979/1980; and        : 1989/1990.  BTPS: body
temperature and pressure saturated with water vapour.

Forced vital capacity

Cross-sectional data showed a secular trend to an
increase of FVC in the youngest age decade (figs 1 and
2), little change in those aged 30–39 or 40–49 yrs, and
a large decrease in those aged 50–59 yrs (apparently
between 1969/1970 and 1979/1980, although subject
numbers in this age category were small).  Multiple
regression equations indicated no impact of smoking ha-
bits upon FVC, except for one marginal coefficient in
female subjects (1989/1990 only; p<0.061). The age2

term also lacked statistical significance, except for a weak
effect among females in 1989/1990 (p<0.033).  Accordingly,
equations fitted simply for age (yrs) and standing height
(cm) were used to compare FVC between the three surveys.

Age coefficients for the entire sample (table 3) in-
creased from 1969/1970 to 1989/1990 (males:16.5 ver-
sus 52.3 ml·yr-1 females; 27.3 versus 36.5 ml·yr-1).  Data
for females with no history of respiratory disease (26.5
ml·yr1 in 1969/1970, 28.7 ml·yr-1 in 1989/1990) suggested
that much of the apparent secular trend could reflect
ageing of a diseased cohort.  However, healthy males
showed an age coefficient of 15.7 ml·yr-1 in 1969/1970,
rising to 43.6 ml·yr-1 in 1989/1990.  In a typical 165 cm

male aged 20 yrs,  the FVC predicted from our regres-
sion equation increased significantly from 5.09 l in
1969/1970 to 5.48 l in 1979/1980, and 5.62 l in 1989/1990
(table 3).  In contrast,  the predicted FVC at an age of
60 yrs decreased significantly from 4.43 l in 1969/1970
to 3.62 l in 1979/1980,  and 3.53 l in 1989/1990 (table
3).  Predictions for a 155 cm female showed a small
increase at 20 yrs, from 3.92 l in 1969/1970 to 4.26 l
in 1979/1980 and 4.14 in 1989/1990, but predicted val-
ues at 60 yrs showed little change (2.83 l in 1969/1970,
2.88 l in 1979/1980 and 2.64 l in 1989/1990).

The longitudinal data suggested an acceleration of
lung function loss as subjects became older (table 4),
with little difference between decades commencing in
1969/1970 and 1979/1980.  In those initially aged 20–30
yrs, respective figures for the two cohorts were 17.1 and
6.0 ml·yr-1 in the males, and 15.1 and 18.9 ml·yr-1 in the
females.  In those initially aged 30–50 yrs, values were
73.6 and 45.7 ml·yr-1 for the males, and 25.5 and 42.3
ml·yr-1 for the females.  Cross-sectional estimates for the
periods 1969/1970 to 1979/1980, and 1979/1980 to
1989/1990 were 24.0 and 37.9 ml·yr-1 in the males, and
30.9 and 35.5 ml·yr-1 in the females.

MANOVA showed significant effects of age-decade
(p<0.001) and of age-decade*cohort (p<0.011) in the
males, but only of age-decade (p<0.001) in the females.

Forced expiratory volume in one second

Cross-sectional data patterns were very similar to
those for FVC (table 3).  Smoking habits contributed
little to the variance of FEV1, with the exception of a
marginal effect (p<0.052) in the females of 1989/1990.
Age2 terms were not statistically significant in 1969/1970
or 1979/1980, but in 1989/1990 quadratic terms in-
creased r2 from 0. 662 to 0.681 for the males (p<0.021),
and from 0. 766 to 0.786 for the females (p<0.010).
Because this effect was small, cohort comparisons were
again based on age and height alone.

Overall age coefficients increased from 1969/1970 to
1989/1990, (22.2 versus 51.1 ml·year-1 in the men, 27.1
versus 37.9 ml·yr-1 in the females, table 3).  In healthy
subjects, the increase was smaller (18.5 versus 39.7
ml·yr-1 in the males, 26.9 versus 31.5 ml·yr-1 in the females.
Predicted values for a typical 20 year old man increased
(4.04 l in 1969/1970, 4.55 l in 1979/1980, 4.71 l in
1989/1990), but predictions decreased at 60 yrs of age
(3.16 l in 1969/1970, 2.66 l in 1989/1990).  In females,
predicted values at age 20 yrs increased (3.16 l in
1969/1970, 3.54 l in 1989/1990), but showed little change
at 60 yrs (2.07 l in 1969/1970, 2.02 l in 1989/1990).

Longitudinal estimates of ageing showed substantial
curvilinearity, and (in the males) a trend for slower
ageing from 1969/1970 to 1979/1980 than from 1979/1980
to 1989/1990 (table 4).  In males, respective values were
4.2 versus 22.3 ml·yr-1 (initial age 20-30 yr) and 32.4
versus 54.2 ml·yr-1 (pooled data for actual ages 30–40
and 40–50 yr).  In the females, corresponding values
were 13.1 versus 18.0 ml·yr-1 and 28.8 versus 28.3 ml·yr-1.  

Overall cross-sectional estimates for the periods 1969/
1970 to 1979/1980 and 1979/1980 to 1989/1990 were

6

5

4

3

2

1

0
20–29 30–39 40–49 50–59

Age group in years

FV
C

 l 
BT

PS

20–29 30–39 40–49 50–59

4

3

2

1

0

Age group in years

FV
C

 l 
BT

PS

5



37.6 and 52.1 ml·yr-1 in the males, and 31.8 and 37.2
ml·yr-1 in the females.

MANOVA showed significant effects of age-decade
(p<0.001) and age-decade*cohort (p<0.005) in the males,
but in the females only the age-decade term was signif-
icant (p<0.001).

Maximal mid-expiratory flow rate

Smoking habits did not contribute to the variance of
MMEF, and age2 terms were significant only in 1989/1990.
Respective values of r2 for the linear and the quadratic
equations were 0.550 and 0.600 in the males, and 0. 605

A. RODE, A.J. SHEPHARD1656

Table 4. – Ageing of forced vital capacity and forced expiratory volume in one second (l (BTPS)·yr-1 × 100), as estima-
ted from longitudinal data

Initial age   Males   Females
yrs    1970–1980    1980–1990   1970–1980   1980–1990

Forced vital capacity
20–30  1.71±4.56     0.60±2.52   1.51±1.82   1.89±1.25***
30–40  6.13±3.58*** 4.49±3.55*** 1.85±2.44   4.32±1.55***
40–50   8.58±3.40**  4.64±1.93***  3.25±2.04   4.14±3.10***

Forced expiratory volume in one second
20–30   0.42±2.14   2.23±3.46*   1.31±1.45* 1.80±1.74*
30–40   2.63±3.28**  4.87±2.53***  2.73±2.43**   3.35±2.75
40–50   3.85±1.55*** 5.96±1.94**  3.03±2.21**  2.30±1.36*

Significance of difference between 1970–80 and 1980–90 cohorts *:  p<0.05;  **:  p<0.01;  ***:  p<0.001. BTPS: body tempera-
ture and pressure saturated with water vapour.

Table 3.  –  Multiple regression equations of the type: FVC or FEV1 = a (age, yrs) + b (height, cm) + c for the pre-
diction of vital capacity (l, BTPS) and one second forced expiratory volume (FEV1) in Inuit aged 20–60 yrs, with calcu-
lated typical values for male of height 165 cm and female of height 155 cm at ages shown

Subject group    Constants (mean±SEM)    Typical volume l
decade            n    a × 100    b × 100     c     20 yrs      60 yrs

Forced vital capacity (FVC)
All men
1969/70 69 -1.65±0.71 +5.19±1.21 -4.32±2.06 5.09 4.43

79/80 97 -4.63±0.64 +7.50±1.29 -5.97±2.18 5.48 3.62 
89/90 119 -5.23±0.53 +5.58±1.04 -2.54±1.74 5.62 3.53

Healthy men
69/70 49 -1.57±0.82 +5.33±1.28 -3.34±2.21 5.15 4.52
79/80 50 -3.22±0.79 +5.72±1.54 -3.37±2.51 5.35 4.14
89/90 70 -4.36±0.91 +4.20±1.24 -0.34±2.07 5.56 3.82

All women
69/70 49 -2.73±0.69 +0.57±0.29 +3.57±0.48 3.92 2.83
79/80 70 -3.45±0.57 +6.34±1.07 -4.88±1.70 4.26 2.88
89/90 92 -3.65±0.38 +5.23±0.81 -3.23±1.27 4.14 2.64

Healthy women
69/70 32 -2.65±0.90 +3.45±1.30 -0.88±2.07 3.94 2.88
79/80 24 -3.15±0.80 +8.61±1.61 -8.41±2.55 4.30 3.04
89/80 55 -2.87±0.46 +6.18±0.87 -4.87±1.35 4.14 2.99

Forced expiratory volume in one second (FEV1)
All men

69/70 69 -2.22±0.74 +3.69±1.27 -1.61±2.16 4.04 3.16
79/80 97 -5.30±0.60 +5.63±1.20 -3.69±2.03 4.55 2.43
89/90 119 -5.11±0.49 +4.62±0.95 -1.90±1.60 4.71 2.66

Healthy men
69/70 49 -1.85±0.85 +3.01±1.34 -0.56±2.31 4.02 2.87
79/80 50 -3.65±0.63 +5.15±1.22 -3.31±2.00 4.46 3.00
89/90 74 -3.97±0.82 +3.27±1.12 -0.53±1.88 4.66 3.07

All women
69/70 49 -2.71±0.65 +7.90±2.75 +2.48±0.46 3.16 2.07
79/80 70 -3.62±0.52 +5.25±0.97 -3.90±1.54 3.52 2.07
89/90 92 -3.79±0.42 +4.26±0.88 -2.31±1.38 3.54 2.02

Healthy women
69/70 32 -2.69±0.91 +2.17±1.33 +0.36±2.11 3.19 2.11
79/80 24 -3.42±0.79 +7.92±1.59 -8.02±2.51 3.57 2.20
89/90 54 -3.15±0.48 +5.56±0.92 -4.43±1.43 3.55 2.30      

BTPS: body temperature and pressure saturated with water vapour.



Table 5.  –  Equations of the type:  MMEF (l·s-1) = a (age, yrs) + b (height, cm) + c for the prediction of maximal mid-
expiratory flow rate (l·s-1, BTPS) of Inuit aged 20–60 yrs, with typical values for male of 165 cm and female of 155 cm
height

Subject group Constants (mean±SE) Typical Values l·s-1

decade                 n   a×100       b×100      c       20 yrs     60 yrs

All men
79/80 97     -7.72±1.06     +5.01±2.14     -1.89±3.61     4.82     1.75
89/90 119    -6.26±1.07     +5.13±2.08     -2.10±3.49     5.11     3.28

Healthy men
79/80 50     -5.95±1.40     +6.96±2.74     -5.51±4.47     4.78     2.41
89/90 70     -3.71±1.79     +2.07±2.43     +2.38±4.06     5.06     3.57

All women
79/80 70     -5.82±1.12     +4.92±2.08     -2.54±3.30     3.93     1.60
89/90 92      -5.51±0.87     +3.36±1.86     -0.15±2.90     4.11     1.90

Healthy women
79/80 24     -4.78±2.02 +11.67±4.07 -13.17±6.44    3.96     2.05
89/90 54     -5.04±1.11 +6.49±2.10 -4.84±3.25      4.21     2.20

MMEF:  maximal mid-expiratory flow rate; BTPS: body temerature and pressure saturated with water vapour. 

lation sampling [12, 15].  We were able to recruit about
50% of adults, less than optimal, but a larger and
better defined sample than in many previous surveys of
indigenous peoples.  Linkage to a fitness survey pro-
bably biased sampling, but in a consistent manner, since
the same observer recruited and tested subjects through-
out.  The cross-sectional estimates of ageing match those
reported in other surveys of indigenous populations [12],
although higher age coefficients may have been obser-
ved if we had tested a partial sample with a medical
bias.

Selective migration has biased some cross-sectional
analyses [16].  We were fortunate that in 1969/1970, the
last Inuit of the Igloolik region had just moved into per-
manent settlement housing, and there was as yet little
outward migration.  Nevertheless, continuing hunters
were sometimes absent for substantial periods, limiting
our ability to test all subjects in all three surveys.

Curvilinearity of the ageing process [17–19] could
influence results in an aging population.  It is poss-
ible to allow for curvilinearity by use of a statistical
breakpoint [18] or a quadratic equation [14].  Our
cross-sectional data showed few significant quadratic
terms.  Nevertheless, curvilinearity could have been
masked by limitations of sample size, a suggestion sup-
ported by the longitudinal data.  We thus controlled for
the potential influence of an increasing number of elder-
ly survivors by restricting the age range to 20–60 yrs.

Test learning can affect longitudinal comparisons, but
the learning of simple spirometry is only a minor fac-
tor, even with a 3 year rather than a 10 year intertest
interval [14].  Since the same observer used the same
equipment throughout, differences in motivation and test
mechanics were also avoided.  Difficulty in controlling
the precise date of individual observations was accep-
ted as an unavoidable constraint in this population.

Data analysis

Given the general absence of significant coefficients
relating to smoking habits and age2, regression equations

AGEING OF LUNG FUNCTION 1657

and 0.653 in the females.  To allow comparison with
FVC and FEV1, cross-sectional analyses were based on
age and height alone (table 5).

Overall data for 1979/1980 showed age constants of
77 and 58 ml·s-1 per yr in the males and females respec-
tively; corresponding slopes for healthy subjects were
60 and 48 ml·s-1 per yr.  In 1989/1990, overall values
improved to 63 and 37 ml·s-1 per yr in males and females,
respectively.  Longitudinal data (table 6) showed less
change, except in men initially aged 40–50 yrs.

MANOVA showed significant effects of age-decade
(p<0.001 in both sexes), and cohort (p< 0.007 in males,
p<0.025 in women).

Discussion

Data interpretation

Whereas cross-sectional data suggested a secular trend
to a roughly equal decrease of both FVC and FEV1

affecting both males and females, the longitudinal data
suggested that the main change was a decrease of FEV1

in the males.
Artifacts can distort both cross-sectional compari-

sons of successive cohorts and longitudinal data [14],
particularly when the community is small.  If successive
surveys have differing objectives (for example, disease
detection versus fitness assessment), average results can
be substantially distorted by small differences in popu-

Table 6.  –  Change of maximal mid-expiratory flow rate
(l·s-1 × 100 per year), as estimated from longitudinal data
(1980–1990)

Initial age  Males  Females 
yrs

20–30 +1.62±4.16  -0.75±5.12
30–40 +0.39±7.11  -0.24±5.56
40–50 -5.92±6.08*   -2.43±2.91*

*:  p<0.05.



included only age and height terms.  Many currently
available surveys have reported data in this form.  An
alternative tactic (the use of lung volume ratios [14] was
judged inappropriate, because substantial changes of
stature were occurring even in young adults [9].   Changing
stature also precluded one tactic for combining cross-
sectional and longitudinal information [14].  Accordingly,
longitudinal trends were grouped by age-decade, and
age-decade and cohort effects were analyzed jointly by
MANOVA.

In urban populations, longitudinal estimates of lung
function ageing have been both greater [14], and small-
er [1, 4, 20] than cross-sectional values, depending on
the relative strengths of the various factors biasing the
two estimates.  In the present study, the longitudinal
data suggested a curvilinearity of ageing.  Relative to
cross-sectional averages, the longitudinal losses of FVC
and FEV1 were, thus, smaller for young adults, and
greater for older individuals.

The FVC of a typical 20 year old male increased by
0.4–0.5 l from 1969/1970 to 1989/1990;  this presum-
ably reflects an improvement of health during childhood.
In contrast, the FVC of a 60 year old man decreased by
0.6–0.7 l, with parallel trends in FEV1.  The secular
trend to a faster ageing of male FEV1 was confirmed in
longitudinal data, and cannot, thus, be dismissed as an
artifact of altered population demographics or curvilin-
earity of the ageing process.  Potential explanations are
discussed below. 

Cigarette smoking

Cigarette smoking commonly increases the ageing of
lung function [21–23], although the effect becomes sta-
tistically insignificant if allowance is made for an
associated history of chronic chest disease [18].  The
smoking history of the Inuit is unfortunately imprecise.
Possibly, the oldest cohorts have had less pack-years of
exposure; this could explain why the overall cross-
sectional slope in 1969/1970 was shallower than that
for many urban communities, and could also contribute
to a more rapid ageing of respiratory function in later-
cohorts.

Chronic respiratory disease

Many Inuit still have radiographically diagnosed
disease, but a comparison of regression equations includ-
ing and excluding such individuals suggest that such
disease currently has only a minor influence on age
coefficients.  Attention should be directed rather to-
wards the possible impact of nonspecific viral infections,
which are now endemic from early childhood. 

Cold air

The secular trend to a faster ageing of lung function
in the males cannot be explained by changes in the test
environment; ambient conditions were similar for males
and females, and did not change from one survey to the
next.  However, acculturation could have changed the
cold exposure of male villagers.  SCHAEFER et al. [24]

argued that exposure to arctic air caused an accelerated
ageing of lung function and pulmonary hypertension.
Cross-sectional age coefficients for Arctic Bay [24]
exceeded those for Igloolik, but we have also seen an
above-average prevalence of right branch bundle block
[25].  The reduction of hunting activity has undoubt-
edly decreased the duration of cold air exposure for the
Inuit, but the intensity of exposure could have increased,
since operation of high-speed snowmobiles displaces the
"cushion" of warm air that previous generations inspired
from within the hoods of their parkas. 

Snowmobile trauma

Regular operation of high-speed snowmobiles over
rough snow and ice has been associated with a 2–3 cm
decrease of stature in male Inuit over the past two decades
[9], apparently attributable to a longitudinal compression
of the thoracic spine.  However, this would have
affected regression coefficients only to the extent that
standing height became unrepresentative of thoracic
dimensions; a 1% error in predicting thoracic length
would give a volume discrepancy of <3%, insufficient
to account for all of the observed acceleration of age-
ing.  Compression of the thoracic spine could also impede
thoracic mechanics, although the change of stature seems
rather small to have any major impact.

Indoor air pollution

Traditional Inuit families were exposed to high con-
centrations of soot from whale oil lamps [24].  The
Igloolik population had electric lighting and electric or
oil furnace heating over the period of this study.  The
homes are small and firmly sealed against the arctic cold,
and since most of the family are smokers, there is now
exposure to environmental cigarette smoke from an early
age.  However, any impact upon adult respiratory func-
tion [26] is likely to have been overshadowed by the
effects of personal cigarette smoking from an early age.

Loss of physical fitness

Over the 20 yrs of observation, there have been large
decreases in aerobic power and muscle strength, with an
increase of body fat [8].  These changes, also, could con-
tribute to the loss of lung function [12].

Conclusion

Cross-sectional and longitudinal data agree in show-
ing a secular trend to accelerated ageing of FEV1 in
Igloolik men.  The most likely explanations seem to be
a greater inspiration of cold air during snowmobile oper-
ation, alterations of chest mechanics associated with spinal
compression, and a deterioration of physical fitness;  all
three of these items have affected males more than females
over the 20 yrs of observation.
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