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Abstract
Upper respiratory tract infection (URTI), is estimated to cost $40 billion per year in the
US, not including the cost of influenza, and is the most common reason for seeking
primary care in many countries. Despite this, little is known about how to decrease
susceptibility. Lifestyle factors such as physical activity, stress, sleep, and diet are
important modulators of immune function and in this thesis, five papers evaluating the
use of Internet for data collection, and the association of lifestyle factors to URTI and
immune function in blood, are described.
In Paper I, the feasibility of using Web questionnaires compared with traditional paper
questionnaires in a population-based setting was investigated. The use of interactive
Web-based questionnaires resulted in lower initial response rate but similar total
response-rates on follow-up questionnaires. Based on these findings, we conducted a
population-based Web cohort study of 1509 Swedish men and women aged 20-60 with
a follow-up period of four months (Papers II-IV). Participants reported a total of 1181
occurrences of URTI. In Paper II, results show that high levels of physical activity
(≥55 MET-hours/d, MET, metabolic equivalent task) were associated with an 18%
reduced risk of self-reporting URTI compared with low levels of physical activity (<45
MET-hours/d) (IRR 0.82, 95% CI 0.69-0.98). In addition, highly stressed people,
particularly men, appeared to benefit more from physical activity than those reporting
lower stress levels. When studying intake of antioxidants and URTI risk in Paper III,
we found that a high intake of vitamin C from food (>200 mg/d) was associated with a
31% lower risk of URTI compared with a low intake (<100 mg/d) (IRR 0.69, 95% CI
0.49-0.98) among women. This association was not seen among men, who overall had
a lower intake of vitamin C than women. In Paper IV, we assessed adherence to the
Nordic Nutrition Recommendations (NNR) as a measure of an overall healthy diet. The
NNR include recommendations on macronutrients (e.g. saturated fat), micronutrients
(vitamins and minerals), fiber, sodium, alcohol, and physical activity. Good adherence
versus poor adherence to the NNR was not associated with risk of URTI in this study.
In Paper V the natural variations of sleep duration, stress, physical activity, leukocyte
numbers, and their function was examined in 36 men and women, aged 20-54. Results
show that short sleep duration (<7h) prior to blood draw was associated with a 49%
higher T cell function (95% CI 7/109%) in response to phytohemagglutinin (PHA) and
30% lower natural killer cell activity (NKCA) (95% CI -46/-8%) compared with
normal prior sleep (7-9h). Results also indicate that high general perceived stress was
associated with a 39% higher T cell function in response to PHA (95% CI 0/94%), and
that high general physical activity was associated with an increased number of B cells
and T cells, but general physical activity was not clearly associated with immune cell
function.
In conclusion, we found that Web questionnaires can be useful for research purposes in
populations with high proportion of Internet users, especially when multiple follow-ups
are needed. Paper II and III conclude that lifestyle factors such as physical activity,
stress, and diet are associated with risk of self-reported URTI. However, no association
was seen between good adherence to the NNR and URTI, which may be explained by
the fact that the participants were generally very well-nourished and with a limited
variation in the NNR score (Paper IV). In Paper V, we found that lifestyle factors
were related to immunological markers in blood. Natural short sleep duration was
associated with lower NKCA, which might impair ability to fight infections.
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