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ABSTRACT. Polar research teams often spend extended periods of time away from base stations, living and working 
in remote field camps of portable tents. This article reports results of a survey study conducted in 1996 of polar 
researchers from the United States. The study was about the design and use of portable field tents being deployed in polar 
areas with regard to safety, health, and well-being from the user's perspective. Preliminary analysis indicates that there 
existed a number of areas in design and use of the shelters that contributed to concerns of safety, health, and well-being 
among a considerable number of tent users. The article concludes with suggestions for designing and manufacturing 
portable field tents. 
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When scientists and their support teams work away from 
base stations in polar and sub-polar areas, they often 
depend on temporary, portable field tent shelters for pro
tection from the harsh environment. If the polar and sub
polar climatic and social conditions pose a serious chal
lenge to people living in permanent base stations, the 
challenge becomes even greater for those who have to stay 
in remote field tents for an extended period. Performance 
of the tent is of vital importance not only for weather 
protection, but also for the social and psychological well
being of its users. 

To date, little comprehensive research has been con
ducted about the impact on the users of remote field tents 
deployed in polar regions. Since 1993, a team of investi
gators from the College of Architecture and the Polar Ice 
Coring Office (PICO) at the University of Nebraska
Lincoln has been conducting a study on field tents. The 
study focuses on the following research questions: 

1. To what extent do the design and use of the tents 
affect the safety, health, and sense of well-being of 
users? 

2. Do people using different types of tents experience 
different problems, and if so, to what extent? 

3. What factors are more important and contribute 
more significantly than the others to safety, health, 

and well-being of users? 
4. What performance criteria for the field tents are 

necessary to specify for manufacture that will not 
only provide survival protection, but also promote 
health and well-being for users? 

This article reports preliminary findings of the study 
that have direct implications for design and use of the field 
tents. 

Literature review 

An extensive literature review pointed out many issues 
related to the impact on human beings of the harsh polar 
and sub-polar climatic and social conditions, and revealed 
some limitations in previous studies of the design and use 
of portable field tents. 

While there is substantial literature available concern
ing the design and construction of tents deployed in polar 
regions, most of the existing literature describes and evalu
ates the large, permanent and semi-permanent structures 
designed for field teams spending extended periods in a 
single location (Brier 1969; Johnson 1970; Alexander 
1972; Floyd 1974; Richter 1979; Flanders 1980; Oakley 
1986; Antarctic Support Associates 1991; Pearson 1992). 
However, studies and literature on the small, portable field 
structures designed for up to four persons are much less 
available. Furthermore, the available literature relating to 
portable tents is now 10-20 years old. There appears to 
have been little written since the development and wide
spread adoption of new light-weight synthetic fabrics in 
tent design. 

Past research on field tents has focused on either the 
performance expectations for materials (Flanders 1982; 
Hutcheon and Handegord 1983), energy conservation 
(Ledbetter 1976), utility requirements such as water or 
waste disposal (Mellor 1969), or impact of human activi-

Copyright 1998 Scott Polar Research Institute; published by Cambridge University Press. Used by permission.
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Table 1. Experience of survey respondents. 

Research sites Number of 
respondents 

Antarctica 81 
Greenland 34 
Alaska 33 
Others (Siberia and Iceland) 11 

ties on the environment in the polar regions (Harris 1991; 
Osherenko 1992). Little research appears to have been 
done on the overall performance of the tents from the 
users' points of view. 

Although there have been studies of field tents from the 
psychological and physiological perspectives of their us
ers, these studies have tended to focus more on human 
adaptation to the harsh conditions and the isolated and 
confined environments (ICEs) (Suedfeld 1991). Some 
studies attempted to determine the characteristics of a 
person able to withstand the pressures of the harsh and 
confined environment (Gunderson 1974), to find out dif
ferent coping mechanisms, or to help facilitate the adapta
tion (Natani and Shurley 1979; Carrere 1990; Mocellin 
andSuedfeld 1991; Cravalho 1994; Offen 1994). From an 
environmental behavioral point of view, adaptation to an 
environment is only one of the two essential human inter
actions with its environment. The influence or impact of 
the environment on people is the other. As some early 
studies suggested, while humans are able to adapt to the 
harshest of conditions, psychological deterioration tends 
to occur when there is a long period of sub-acute frustra
tion, privation, and confinement (Suedfeld 1987). The 
built environment often played a major role in an individu
al's well-being under ICE conditions (Carrere and Evans 
1994). For instance, ICEs tended to make people highlight 
the importance of privacy and personal territory, and to 
heighten the need for flexibility and novelty and the 
freedom to personalize the environment. 

The last, but not the least important, limitation of the 
previous studies resides in research methodology. While 
each year several hundred people from the US went to 
Antarctica, of which a large percentage used field tents, 
there is relati vely little to be found in the literature that took 
a 'post-occupancy evaluation' (POE) approach to evaluate 
the various types of portable tents from a user perspective. 
As a method of built environmental research, POE has 
proven to be effective in advancing knowledge about the 
built environment and providing feedback for design and 
use of the built environment (Marans and Spreckelmeyer 
1981; Preiser and others 1988). Portable field tents, 
although small, constitute an important part of the built 
environment for their users. A study of design and use of 
the tents based on experience of their users is essential in 
order to make the tents not only a protection for survival, 
but an environment maintaining and promoting well
being of users. 

Method and procedure 

The data collection of the study involved two steps. First, 

Number of Number of 
times deployed weeks of deployment 

1-26 1-180 
1-10 1-70 
1-60 1-260 
1-6 1-20 

a telephone interview of selected polar researchers was 
conducted in September and October 1995. The interview 
addressed issues concerning both performance of the tents 
and psychological well-being of users as affected by the 
design and use of the tents. Second, based on findings from 
the telephone interviews, a self-administered, mail-in sur
vey questionnaire was developed. The survey was carried 
out from January through February 1996. 

Utilizing information from the Office of Polar Pro
grams at the National Science Foundation (NSF), and 
PICO at the University of Nebraska-Lincoln, a pool of 
potential study participants was generated. Some were 
research scientists, while others were support technicians. 
All had traveled to the polar regions and used field tents in 
the recent years. From the pool, a sample of 30 respond
ents was selected for the interviews, and more than 200 
were identified for the questionnaire survey. In total, 16 
people were interviewed by telephone and 105 have re
turned the survey questionnaire. 

Table 1 presents the statistics of the study respondents 
with regard to their experience in the polar regions. Many 
went to more than one area for several times during the last 
10 years. Some had accumulated experience of as many as 
260 weeks. The extensive experience of the respondents 
helps assure validity of the study. 

The questionnaire was composed of five sections: 
general background information about respondents' expe
rience with different polar and sub-polar areas and the 
types of tents used; climatic and weather conditions the 
respondents encountered while in those regions; evalua
tions of physical properties and features of the field tent; 
behavioral information on use of the field tent; and the 
influence of design and use of the tents on the well-being 
of users. More than 150 questions were included in the 
questionnaire, of which a majority used a structured, close
ended format. A pre-test of the survey questionnaire was 
conducted on the campus of the University of Nebraska
Lincoln with both scientists and support personnel who 
had gone to the polar and sub-polar regions many times 
and were experienced users of the various tents under 
investigation. Input from the pre-test was subsequently 
integrated into the final version of the questionnaire. 

Information about user well-being was gathered using 
data-collection techniques based on several early environ
mental psychological studies (Byrne and others 1963; 
Derogatis and others 1974; Mackay and others 1978; Leon 
1991; Ursin and others 1991). The studies all used a self
descriptive questionnaire as the instrument to measure 
psychological well-being, including such terms as mood, 
stress, depression, and anxiety. While the previous re-
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search addressed these issues in great depth and detail from 
a clinical psychological perspective, this study used part of 
their measurements in a modest way. Only those items that 
were relevant to, and potentially had implications for, 
design and use of the field tent were used in the question
naIre. 

In addition to the data of user well-being, the question
naire included a detailed inquiry of many design issues, 
ranging from tent sizes, to door types, materials, colors, 
insulation, and ability for personalization inside tents. 
This detailed information about the tent was included for 
analyzing possible relations between the design and the 
well-being of users, and eventually helping establish per
formance criteria of tents for manufacturing and outfitting. 

The data analysis took a comparative approach that 
grouped the tents into three clusters: the small, commonly 
used Scott-type or ArcticOven type tents (abbreviated as 
S&A tents hereafter); all other small tents, such as Dome, 
North Face, Weatherport tents and miscellaneous others 
(abbreviated as D&N tents hereafter); and the relatively 
large tent shelters of the Jamesway and Polarhaven types 
for multiple occupants (abbreviated as J&P tents hereaf
ter). 

There were two reasons to single out the S&A tents 
from the other small tents: their abundant use in field 
camps, and the number of respondents of S&A tent users 
(36 respondents, or 34% of the total respondents), which 
was sufficient to make one group for comparative statisti
cal analysis. The inclusion ofthe relatively large and semi
permanent shelters like the Jamesway in this study was 
compelled by two considerations: their abundant use in 
field camps, and their distinctly different design and use 
features from the smaller ones. This enabled the study to 
determine differences in evaluations between the small 
and the large tents with regard to design and user safety, 
health, and well-being. 

Results and discussions 

Preliminary analysis of the data indicates that while evalu
ations of the tents were generally positive, levels of user 
satisfaction varied with different tents. Figure 1 shows 
overall evaluations of various types of the field tents based 
on the respondents' overall experience through the years. 
It should be noted that many respondents used more than 
one type of field tent. The evaluation was measured on a 
four-point scale with one being the most negative and four 
the most positive. 

Further analysis of various aspects of design and use of 
the tents tends to suggest that there exist many areas in 
which users experienced problems, and that future im
provements are needed. The following discussion pro
vides a critical review of those issues and problems. 

Safety and health 
The survey data suggest that the tents seemed to have 
performed well in providing protection from the extremely 
harsh climatic conditions. Few respondents ever experi
enced serious weather-related problems with their tents, 
and the materials and structures of the tents were durable 

and capable of withstanding high winds and blowing 
snow. As a result, the respondents showed little concern 
about their safety even when they were confined to the 
tents due to severe weather. For instance, only about 6% 
of the respondents of S&A tent users and 19% ofD&N tent 
users indicated they were concerned about their safety 
when weather conditions were severe (Fig. 2). However, 
when asked whether their tents had ever failed to provide 
protection due to harsh weather conditions, S&A and 
D&N tent users indicated rather significant differences. 
While only 9.5% of the respondents of S&A tent users 
experienced tent failures at least once, about 44% ofD&N 
tent users did. Apparently, the S&A tents have a much 
better capability of resisting harsh weather than the other 
types of small tents. The failures included bent poles, 
fabric rips, leaking, poor ventilation, snow drifting, frost
ing inside, broken braces caused by snow build-up, and 
broken doors. Some respondents had their tents com
pletely destroyed by high winds. 

While much of the attention regarding human safety 
was generally given to that of harsh weather, the data 
indicate that there was a concern for fire safety among a 
considerable number of users. For instance, about one
fourth (23%) of S&A tent users, 43% of D&N tent users, 
and 35% of J&P users reported that, to a varying degree, 
they did not feel that their tents were safe from fire (Fig. 3). 
The feeling about fire safety seemed to be more psycho
logical than real, for only one fire accident was reported by 
respondents. However, a concern for fire safety in the 
minds of users would nevertheless adversely affect their 
well-being. 

Fire safety became a greater concern among those who 
used various types of heating systems and/or did extensive 
cooking inside their tents. About 56% of the respondents 
who used auxiliary heating systems extensively and 50% 
of those who cooked almost daily inside tents indicated 
they were concerned about fire safety (Fig. 4). In fact, 
some respondents mentioned that they always kept a fire 
extinguisher and sharp knife handy in case of fire emer
gency. The concern is worth noting because using an 
auxiliary heating system and cooking inside tent shelters 
were not uncommon. The data of this study show that a 
little more than one-third (38%) of the respondents used an 
auxiliary heating system and 35% of them cooked almost 
daily inside their tents. A majority of them (70%) used gas 
stoves for cooking. 

One finding related to safety and health is about oxy
gen depletion due to cooking inside tent shelters. Among 
those who cooked extensively, about 28% of tent users 
said they were concerned about oxygen depletion (Fig. 5). 

There also existed a variation in user evaluations of 
such indoor environmental quality factors as indoor tem
perature, humidity, air quality, noise conditions, and mois
ture build-up (Table 2). While the data of this study 
indicate that a majority of the respondents seemed to have 
positive evaluations with regard to those factors, the number 
of those whose evaluations were negative is not at all 
inconsiderable. On one hand, about 21 % of S&A tent 
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S&A tents (percentage distributions) 

Scott, mean=3.0, n=65 (left bar) ArcticOven, mean=3.3, n=17 

1 2 3 4 
Very unsatisfactory Very satisfactory 

D&N tents (percentage distributions) 

Dome tents, mean=2.9, n=17 (lst from left) 

Other North Face VE, mean=3.l, n=14 (3rd) 

North Face VE25, mean=2.9, n=27 (2nd) 

All other small tents, mean=3.2, n=26 (4th) 
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J&P tents (percentage distributions) 

60 Jamesway, mean=2.9, n=46 (lst from left) Polarhaven, mean=3.2, n=18 (2nd) 

50 

40 

30 

20 

10 

o 

21.7 

11.1 

1 

Very unsatisfactory 

47.8 50 

2 3 4 

Very satisfactory 

Fig. 1. Overall evalu
ations of various 
types of tents. Ques
tion: 'Please tell us 
your overall evalua
tion of the tents.' 

those who felt it was 
too cold inside tents 
increased among us
ers of all three groups: 
21 % for S&A tents, 
29% for D&N tents, 
and 28% for J&P 
tents. The problem
atic experience with 
indoor temperature 
brings about a design 
issue. To address 
great temperature 
variation and fluctua
tion between day and 
night, and from sub
polar to polarregions, 
different tent designs 
are needed. For in
stance, adding oper
able windows and 
using different fabric 
materials may be 
highly desirable in 
certain cold regions 
with great tempera
ture fluctuation. 

As for the rela
tive humidity inside 
tents, J&P tent users 
seemed to have the 
most serious prob
lem. Nearly half of 
them (42%) said it 
was too dry, as op
posed to 15%ofS&A 
tent users and 10% of 
D&N tent users. The 
extremely cold and 
dry air in the polar 
regions contributed 
to this problem. The 
humidity problem 
was compounded by 
using electrical heat
ing systems inside 

users felt the daytime temperature was too cold, whereas 
about 31 % of D&N tent users felt too warm. For users of 
Jamesway and Polarhaven shelters, 41 % of the respond
ents also felt daytime temperatures were too warm. Not 
surprisingly, as for night temperature, the percentage of 

tents. In that regard, artificial humidification inside large, 
heated tents may be needed. The low humidity, however, 
apparently helped alleviate problems related to indoor 
moisture build-up. About 15% ofS&A, 23% ofD&N, and 
20% of J&P tent users experienced problems with mois-
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19% 

(neutral, n=7) 

22% 

(neutral, n=6) 

S&A tent users 

6% 

(concerned, n=2) 

(notconcerned,n=27) 

D&N tent users 

J&P tent users 

59% 

(not concerned, n=16) 

78% 

(notconcerned,n=17) 

Fig. 2. Concern about weather safety during severe weather. 
Question: 'Please indicate how much you agree with the 
statement that you were concerned about your safety 
during severe weather. Options: 1 = strongly disagree, 2, 
3,4, 5 = strongly agree.' 

ture build-up inside tents. This was largely true even 
among those who did extensive cooking inside tents. 
According to these data, about 72% of the users who 
cooked almost daily in their tents did not feel that moisture 
generated in cooking was a problem. 

Evaluation of the indoor air quality had a similar 
pattern to that of the humidity. Users of S&A and D&N 
tents gave better average ratings than those of J&P tents. 
About 25% of J&P tent users gave it a negative rating, as 
opposed to 7% of S&A and 10% of D&N tent users. 

Evaluation of noise conditions inside tents also re
vealed some problems with all types of tents studied. 
Noise was rated poorly, with a mean score of2.2 by S&A 

S&A tent users 

23% 

(felt unsafe, n=9) 

23% 

(neutral, n=9) 

54% 
(felt safe, n=21) 

43% 

(felt unsafe, n=13) 

D&N tent users 

7% 

(neutral, n=2) 

J&P tent users 

35% 

(felt unsafe, n=7) 

40% 

50% 
(felt safe, n=15) 

(neutral, n=8) 

Fig. 3. Perception of fire safety of the tent. Question: 
'Please indicate how much you agree with the statement 
that you felt the shelter was safe from fire. Options: 1 = 
strongly disagree, 2, 3, 4, 5 = strongly agree.' 

tent users, 1.7 by J &P users, and 1.8 by D&N tent users (on 
a five-point scale with one being the most negative and five 
the most positive). Noise coming from wind and slapping 
tent materials during windy days was one of the sources 
mentioned by a great number of the respondents. 'It made 
enough noise to interrupt my sleep' and 'It was too loud, 
like thunder or a hurricane passing by' were examples. For 
J&P tent users, the problem of wind was compounded by 
human noise due to multiple occupancy in the tent shelters. 
This was why the Jamesway and Polarhaven tents were the 
most problematic with regard to noise conditions. 

Performance of tent structures 
The fabric density of tents was found to contribute to a 
certain level of dissatisfaction and to problems with regard 
to light, moisture, and cold-air blockage (Table 3). About 
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50% 
(concerned, n=17) 

Among those who cooked 
inside tents almost daily 

28% 
(not concerned, n=6) 

32% 
(neutral, n=ll) 

Among those who used heating 
inside tents almost daily 

56% 
(concerned, n=19) 

18% 
(not concerned, n=6) 

260/0 
(neutral, n=9) 

Fig. 4. Concern about fire safety among those who cooked and used heating inside tents. Question (left chart): 'How much 
were you concerned about fire safety due to cooking? Options: 1 = not at all, 2, 3, 45 = a great deaL' Question (right 
chart): 'How much were you concerned about fire safety of the heating system? Options: 1 = not at all, 2, 3, 4, 5 = a great 
deaL' 

28% 
(concerned, n=9) 

12% 
(neutral, n=4) 

60% 

(not concerned, n=19) 

Fig. 5. Concern about oxygen depletion among those who 
cooked inside tents almost daily. Question: 'How much were 
you concerned about oxygen depletion due to cooking? Op
tions: 1 = not at all, 2, 3, 4, 5 = a great deaL' 

67% of S&A tent users and 75% ofD&N tent users felt that 
the fabric density was insufficient to block the passage of 
light; about 17% of S&A tent users, 21 % of D&N tent 
users, and 24% of J&P tent users felt that the fabric density 
was insufficient to block the passage of moisture; and 
slightly more than one-fourth ofD&N tent users (29%) and 
of J &P tent users (26%) said that fabric density was 
somewhat insufficient to block cold air. This was signifi
cantly higher than the S&A tent users (10%) who felt the 
same. 

As most of the polar and sub-polar regions have an 
extreme light-dark cycle, the ability of tent materials to 
block light is of vital importance to sleeping. A large 
number of respondents reported their sleeping problems 
were due to the insufficiency of tent fabrics in preventing 
bright light from entering into the tents. However, one 
should be cautioned that light blockage via tent materials 
may cause another indoor lighting problem. Many men
tioned that a dark interior often made it practically impos
sible even to find flashlights, let alone do other things. 
Some respondents also mentioned that maintaining a cer
tain level of light inside the shelters made it possible for 
carrying out other activities, such as reading and writing 
letters, instead of just sleeping. This suggests that the 
portable tents have to be dark inside on one hand for 
sleeping, and have some light on the other hand for people 
to see. Obviously, tent materials alone may not be the 
solution to meet the conflicting needs. Appropriate design 
of doors and windows may provide necessary alternatives. 

While there were a number of different colors used for 

tent exteriors and interiors, responses to this study 
tended to suggest a variation in preference of tent 
colors. For instance, yellow seemed to be more desir
able for the exterior, while white and yellow colors 
were rated favorably for the interior. Exterior and 
interior colors of tents also seemed to be a factor 
affecting overall evaluations of tents. For S&A tent 
users, while their overall satisfaction with the tent was 
somewhat related to exterior and interior materials of 
tents (R = 0.41 and R = 0.34, respectively), it was not 
related to colors of the exterior and interior (R = 0.19). 
However, for D&N tent shelters, the overall satisfac-

tion was closely related to both exterior and interior colors 
(R = 0.44 and R = 0.41, respectively) and tent materials (R 
= 0.42 and R = 0.48, respectively). For J&P tent users, 
overall satisfaction with the tent was also highly related to 
its interior and exterior colors (R = 0.73 and R = 0.54, 
respecti vel y). 

Providing certain means of personalization inside tents 
seemed to be of great importance to the users. Slightly 
more than half (52%) of the respondents did some sort of 
personalization. It was also found that being able to 
personalize the space was fairly closely related to the 
overall satisfaction with the tents (Tau-b = 0.41, p<O.OO). 
Some used pockets on interior sides of tents, while others 
added cots and small shelves for storage and ropes to hang 
wet socks or to suspend reading lights. Still others used 
boxes to make tables, or used dividers when shared by two. 

Several other design and use-related aspects of the 
tents were also studied (Table 4). Regarding the size of 
tents, while it was not surprising to find out that both the 
S&A and D&N tents were rated considerably poorer than 
J&P tents, it is worth noting that S&A tents were rated 
relatively better than D&N ones. About 29% of D&N tent 
users had negative evaluations with regard to their size, as 
opposed to 17% of S&A tent users. As for evaluations of 
tent space for doing some work or for leisure, about 53% 
of S&A tent users and 80% of D&N tent users said the 
space was not enough for doing any work. While the small 
tents are designed mainly for sleeping purposes, many 
individuals apparently had to do certain work inside tents, 
such as transcribing field notes, sorting field data, or fixing 
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Table 2. Percentage distributions of evaluation of indoor environmental quality. to 17% of D&N tent users. 

Day temperature inside tents was (1 = too cold, 5 = too warm)? Results of this study also 
confirm advantages of a double
layer tent-wall system. Approxi
mately 82% of the respondents 
said they preferred the double
layer tents. The advantages of 
the two-layer system included 
those such as 'better insulation 
for warmth; good balance be
tween insulation and weight; 
outer layer cuts wind and inner 
one allows condensation to go 
through; better sound insulation; 
inner layer being frost liner,' as 
mentioned by respondents. 
However, information gathered 
in this study also pointed out 
some design and use problems. 
The two-layer walls made get
ting in and out cumbersome; no 
floor between entrances on the 
exterior and interior layer cre
ated some inconvenience; and 
snow often got blown in-between 
the two layers. 

(1 ) (2) (3) (4) (5) 
S&A tents 2.9 13.2 68.4 5.3 5.3 100% 
D&N tents 3.4 6.9 58.6 27.6 3.4 100% 
J&P tents - 23.5 35.3 23.5 17.6 100% 

Night temperature inside tents was (1 = too cold, 5 = too warm)? 
(1 ) (2) (3) (4) (5) 

S&A tents 7.9 13.2 71.1 7.9 - 100% 
D&N tents 3.6 25.0 60.7 7.1 3.6 100% 
J&P tents - 27.8 55.6 5.6 11.1 100% 

Humidity inside tents was (1 = too dry, 5 = too humid)? 
(1 ) (2) (3) (4) (5) 

S&A tents 2.5 12.5 80.0 2.5 2.5 100% 
D&N tents 10.0 - 73.3 13.3 3.3 100% 
J&P tents 26.3 15.8 42.1 10.5 5.3 100% 

Moisture build-up inside tents was (1 = too much, 5 = not a problem)? 
(1 ) (2) (3) (4) (5) 

S&A tents 2.4 12.2 14.6 29.3 41.5 100% 
D&N tents 6.5 16.1 12.9 25.8 38.7 100% 
J&P tents 10.0 10.0 35.0 15.0 30.0 100% 

Air quality inside tents was (1 = always stuffy, 5 = very good)? 
(1 ) (2) (3) (4) 

S&A tents - 7.3 19.5 34.1 
D&N tents - 10.0 26.7 30.0 
J&P tents 5.0 20.0 30.0 40.0 

Noise insulation inside tents was (1 = poor, 5 = excellent)? 
(1 ) (2) (3) (4) 

S&A tents 35.9 20.5 33.3 10.3 
D&N tents 65.5 6.9 17.2 6.9 
J&P tents 50.0 35.0 15.0 -

instruments and equipment. For them, size of the tents was 
a problem. The same was true for conducting some after
work leisure activities: about 35% of S&A tent users and 
62% of D&N tent users felt the space was not enough. 
Once again, the S&A tents were evaluated better than 
D&N tents. As the ability to conduct certain leisure 
activities inside the tents is important to the well-being of 
people, especially during bad weather (Carrere and Evans 
1994), this finding is worth noting. Evaluation of tent 
height revealed that a relatively larger percentage (26%) of 
users ofD&N tents felt the height was too low as compared 
to that of S&A tent users (12%). 

One of the tent design issues that warranted further 
improvement is related to the ease of set-up. Users of S&A 
tents gave far better evaluations regarding this than did 
those using D&N tents (Table 4). For instance, only about 
14% of S&A tent users said setting-up was difficult, as 
opposed to 31 % of D&N tent users. The evaluation was 
similar for both groups regarding taking down the tents. 
About 22 % of S&A tent users and 17% of D&N tent users 
felt it was difficult to take down the tents. 

While S&A tents were evaluated better than D&N tents 
when considering setting-up, they had a much poorer 
rating regarding transportability. The Scott tents are 
mentioned by respondents of this study as 'bulky, heavy, 
and difficult to transport' and 'especially in the case when 
they retain some moisture and freeze.' About 47% of S&A 
tent users felt it was difficult to transport them, as opposed 

(5) 
39.0 
33.3 

5.0 

(5) 
-

3.4 
-

100% 
100% 
100% 

100% 
100% 
100% 

The data also suggest prob
lems with the current design of 
tent doors. About 25% of S&A 
tent users, 40% of D&N tent 
users, and 30% of J &P tent users 

experienced at least once having difficulty opening the 
entrance. Some problems were caused by snow accumu
lation and drifts, while others were due to frozen canvas, 
broken zippers, and darkness inside the tent. 

As the floor system of tents is one of the most important 
design and use issues, this study investigated three com
mon floor systems of small tents: non-detachable floors 
from tent walls, detachable floors, and insulated floors. 
The data indicate that the non-detachable floor system was 
evaluated negatively by about 13% of users, and the 
detachable by 22% of users. An interesting finding is 
related to using insulation material under floors. While all 
of the users who used insulation materials gave positive 
evaluations of using the insulation materials, more than 
half of the others (52%) who did not use any kind of 
insulation materials said they did not care about having it. 
Only 22% of the respondents did not use it but wished to. 
Plywood and foam pads were most commonly used as 
floor insulation. Some appreciated the design of the 
plywood floor insulation, which could become a crate 
when transporting. 

Psychological well-being 
As many polar researchers and support personnel have to 
rely on the field tents for quite a long period of time, it is 
necessary that the design and use of the tents also assure 
psychological well-being of their occupants. 

A lack of privacy was a problem experienced by users 
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Table 3. Percentage distributions of evaluation of tent-fabric density. Conclusion and limitations 

Harsh physical environmental 
and social conditions in polar 
and sub-polar regions present 
great challenges to human be
ings living and working there, 
especially to those who spend 
an extended period of time in 
remote field camps of portable 
tents. While high task motiva
tion helped them adapt to the 
harsh conditions with few com
plaints, this study has revealed a 
number of issues related to the 
impact of the harsh environment 
on human beings with regard to 

Sufficient to block the passage of light? (1 = not at all, 5 = very well) 
(1 ) (2) (3) (4) (5) 

S&A tents 21.4 45.2 19.0 2.4 11.9 100% 
D&N tents 42.9 32.1 14.3 - 10.7 100% 
J&P tents 5.3 15.8 15.8 10.5 52.6 100% 

Sufficient to block the passage of moisture? (1 = not at all, 5 = very well) 
(1 ) (2) (3) (4) (5) 

S&A tents 3.4 13.8 24.1 41.4 17.2 100% 
D&N tents - 21.1 10.5 31.6 36.8 100% 
J&P tents 11.8 11.8 23.5 23.5 29.4 100% 

Sufficient to block the passage of cold air? (1 = not at all, 5 = very well) 
(1 ) (2) (3) (4) 

S&A tents 2.4 7.3 9.8 46.3 
D&N tents 3.6 25.0 32.1 32.1 
J&P tents - 26.3 21.1 10.5 

of all types of tents, although the magnitude of the problem 
varied quite significantly. J &P tents were rated negativel y 
in terms of privacy by 85% of their users, as opposed to 
23% of S&A tent users and 33% of users of D&N tents. 
Not surprisingly, the problem of a lack of privacy was 
closely related to the number of people who shared the 
tents (R = 0.56). The lack of privacy for Jamesway and 
Polarhaven tent users apparently remains a problem even 
though many J&P tents have used interior partitions since 
1988. The issue of privacy was viewed as important and 
essential to the well-being of people in a field camp, as 
indicated by quantitative data and written comments of the 
respondents. 

It was also revealed that J&P tent users apparently had 
much greater problems with sleeping inside tents than the 
other two groups. About 20% of J&P users said they 
frequently had trouble getting to sleep, as opposed to 4.8% 
of S&A tent users and 10% ofD&N users. Further analysis 
indicated that the sleeping problem was related in part to 
feelings of loneliness and depression among the respond
ents. It was also attributable to a number of design and 
environmental factors, such as noise, humidity, a concern 
for fire safety, and night temperature. 

The results of this study indicate that, among the users 
of S&A tents, the feeling of depression was related to a 
feeling ofloneliness (R = 0.72), problems with sleeping (R 
= 0.48), and concerns about weather and fire safety (R = 
0.28 and R = 0.23, respectively). For D&N tent users, the 
feeling of depression was highly related to a feeling of 
loneliness (R = 0.74) and problems with sleeping (R = 
0.51). For J&P tent users, it was related to a feeling of 
loneliness (R = 0.66), a concern about fire safety (R = 
0.21), and a concern about weather safety (R = 0.23). 

Many users felt that their moods were adversely af
fected when they were confined in tents due to severe 
weather conditions. For example, about 39% of users of 
S&A tents reported a change in their mood, while only 
25% of J&P users had the same feeling. The difference 
might have been attributable to having some people to
gether in tent shelters, which tended to help alleviate 
negative mood changes, as in the case of J&P tent users. 

(5) 
34.1 100% 

7.1 100% 
42.1 100% 

safety, health, and a sense of well-being. Many of those 
issues have clear implications for design and use of tent 
shelters. That problem areas varied between types of tent 
shelters makes these findings more worth noting. 

Preliminary analysis indicates that safety is an issue of 
concern for a considerable percentage of users of field tent 
shelters. Some of the safety concerns were attributable to 
harsh weather, while more seemed to be related to percep
tion of fire. The level of the concern about fire safety was 
significantly increased when using auxiliary heating sys
tems and cooking inside tent shelters. A concern and a fear 
for fire safety will inevitably have an adverse effect on the 
inhabitants' psychological well-being. 

Recognizing the vital importance of the tent shelter as 
a major piece of the built environment to protect lives and 
provide healthy, inhabitable conditions, this study exam
ined several aspects of environmental quality. Some 
issues surfaced in the areas of day and night temperatures, 
humidity, noise conditions, air quality, and oxygen deple
tion inside tents, where people experienced problems at 
various levels. While these problems seem to be inevitable 
under extreme polar climatic conditions, the magnitude of 
their negative effect on users' well-being can be modified 
and reduced through improved design and use of the tent 
shelters. Appropriate design of the tent in terms of its 
fabric density, operable windows, floor systems, insula
tion materials, colors, height, and availability of interior 
pockets, as well as set-up and transporting, should help to 
alleviate the problems. It will also be necessary to consider 
great variations in climatic and weather conditions within 
polar and sub-polar regions when outfitting the tent users. 
Some of the problems related to interior environmental 
quality were apparently caused by inappropriate deploy
ment of tents. 

The data also indicate that some respondents did expe
rience certain negative symptoms, such as depression, 
loneliness, and sleeping problems. The problems seemed 
to be attributable to factors such as fabric colors, space 
restrictions, tent stability, temperature control, lack of 
pri vacy, fire and weather safety, and a lack of means for 
personalizing space. 

Based on the findings of this study, it becomes clear to 
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Table 4. Percentage distributions of evaluation of selected tent functional aspects. light for writing letters 
and doing other personal 
things inside the tent. 
Even some hooks or 
ropes inside the tents can 
be useful for hanging 
wet socks and clothes. 

Tent size was (1 = too small, 5 = too large)? 
(1 ) (2) (3) (4) 

S&A tents 4.9 12.2 61.0 19.5 
D&N tents 12.9 16.1 45.2 19.4 
J&P tents 10.2 5.0 75.0 10.0 

Tent height was (1 = too low, 5 = too tall)? 
(1 ) (2) (3) (4) 

S&A tents 2.4 9.8 63.4 22.0 
D&N tents 12.9 12.9 58.1 12.9 
J&P tents 5.0 5.0 85.0 5.0 

Setting-up was (1 = very difficult, 5 = very easy)? 
(1 ) (2) (3) (4) 

S&A tents - 13.5 24.9 29.7 
D&N tents 6.9 24.1 10.3 34.5 
J&P tents 18.2 18.2 45.5 18.2 

Taking-down was (1 = very difficult, 5 = very easy)? 
(1 ) (2) (3) (4) 

S&A tents - 21.6 27.0 27.0 
D&N tents 3.4 13.8 13.8 41.4 
J&P tents 18.2 9.1 45.5 27.3 

Transporting was (1 = very difficult, 5 = very easy)? 
(1 ) (2) (3) (4) 

S&A tents 8.3 38.9 16.7 13.9 
D&N tents 13.3 3.3 10.0 20.0 
J&P tents 36.4 18.2 36.4 9.1 

the authors that the following should be highlighted for 
consideration as design concepts and/or criteria for tent 
manufacturing and outfitting in the future: 

1. Training. Some of the issues revealed in this study, 
such as a concern about fire safety and cooking
related oxygen depletion inside tents, may be 
eased when appropriate pre-trip training is pro
vided. Conducting post-trip evaluations by tent 
users regarding the adequacy and effectiveness of 
training should also be considered important. 

2. Temperature. While temperature in polar and sub
polar regions is generally low, its significant vari
ation from region to region and often dramatic 
fluctuation between day and night should not be 
overlooked. Otherwise, the temperature inside 
tents can become too warm when inappropriate 
types of tents are issued, as reported by respond
ents of this study. 

3. Humidity and moisture build-up. For field-tent 
occupants who use auxiliary heating and engage in 
cooking extensi vely, humidity and moisture build
up inside tents are two issues that definitely need 
to be addressed. Adequate ventilation and breath
able fabric for the inner layer of tent should help. 

4. Personalization. Some design features that facili
tate minimal personalization inside tents would be 
very useful. For instance, having a few transparent 
plastic pockets on the inner layer can make it 
possible for displaying familylfriends' pictures. 
Light-weight, foldable shelves can be used for 
storing books, materials, and other personal items. 
Some canvas hooks and/or holders near the top of 
the tent can hold a flashlight, which can provide 

(5) 
2.4 
6.5 

-

(5) 
2.4 
3.2 

-

(5) 
32.4 
24.1 

-

(5) 
24.3 
27.6 

-

(5) 
22.2 

100% 
100% 
100% 

100% 
100% 
100% 

100% 
100% 
100% 

100% 
100% 
100% 

100% 

5. Height. One of the rea
sons that the ArcticOven 
tent was rated better than 
the Scott tent was its 
ceiling height and space. 
While they have ap
proximately the same 
height, the latter has a 
teepee-shaped ceiling 
that makes standing up 
difficult. Being able to 
stand up inside was very 
desirable, especially 
when individuals were 
confined inside under 
bad weather conditions 
for considerable time. 

6. Storage. Some written 
comments recei ved sug
gested that individuals 

frequently had problems with storage of wet boots 
and gloves inside tents. In light of this, a sus
pended net or mesh near the tent ceiling can be very 
handy to hold wet items overnight. 

53.3 100% 
- 100% 

7. Evaluation. Perhaps the most important sugges
tion is that tent manufacturers and outfitters should 
conduct systematic and periodic post-season evalu
ations of performance of field tents by their users. 
Problems revealed in this study and many enthusi
astic comments received by the survey from the 
respondents highlight the need for evaluation. 
Input from the users can be very valuable for 
improving design and outfit of the field tents. 

The study was limited in a number of ways. User 
responses based on recollection or memory tend to be less 
accurate than those obtained through on-site, in-time meas
urements. Pertinent information on users' experiences and 
perceptions can better be obtained directly from people 
while they are working in the field. 

While the study had respondents from both scientists 
and support staff, the design of the questionnaire failed to 
make it possible to analyze the two groups separately. As 
scientists tend to be highly motivated, they might focus 
more on their research than on issues of tent design. 
Support staff, on the other hand, may be more critical of 
tent design, especially if it is their role to manage the 
equipment and be responsible for safety. 

Methodologically, issues related to the psychological 
well-being of users, such as depression, performance, and 
mood changes, can benefit from a longitudinal collection 
of data from respondents instead of the one-time collection 
adopted by this survey. Many environmental behavioral 
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studies report that collecting infonnation on a periodic 
basis over time is not only appropriate but even necessary. 
The size of the survey respondent sample is not large 
enough to conduct comprehensive analysis and to provide 
conclusions of great statistical significance. Future on-site 
studies using large samples will help add more validity to 
the results. 
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