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ABSTRACT

Background: The aetiology and pathogenesis of mild upper respiratory tract illnesses (MURTIS) are well-
documented. These illnesses lead to malaise, which reflects reduced well-being, fatigue and impaired performance.
This was examined in the present study. Methods: Sixty volunteers participated in the study. Twenty-one of these
had a MURT]I at the first test session. They returned for a second test session when they were healthy. They were
compared with thirty-nine participants who were healthy on both occasions. Mood rating and cognitive
performance tasks were carried out in each test session, and a symptom checklist was completed. Results: The first
analyses compared those with MURT Is with the healthy group. The MURT]I group were less alert and had slower
reaction times in simple and choice reaction time tasks. They detected fewer targets in a sustained attention task
and were less accurate on a verbal reasoning task. Specific comparisons were then made between the healthy
(N=39), sore throat (N=6), cough (N=3), and headache (N=6) groups. All symptom groups were less alert than the
healthy group. The headache group showed the greatest impairments with reduced recall of a list of words and
attention problems. Conclusion: Individuals with a MURTI were less alert and had a more negative mood than
those who were healthy. They also responded more slowly on simple and choice reaction time tasks, had impaired
sustained attention, and had less accurate verbal reasoning. Analysis of the specific symptom groups confirmed that
having a headache was associated with the greatest impairment. Future research must now examine whether
therapies can remove the malaise associated with MURTIs.

KEYWORDS: Mild upper respiratory tract illnesses (MURTIs); Cough; Sore throat; Headache; Reaction time;
Alertness; Cognition; Hedonic tone.

INTRODUCTION

There is now a detailed knowledge of the aetiology and
pathogenesis of mild upper respiratory tract illnesses
(MURTIS). Details are given in three review articles.”®
The main points can be briefly summarised as follows.
MURTIs are caused by infections with viruses such as
rhinoviruses and coronaviruses. The large number of

centre in the brainstem. Histamine generates
sneezing, and a sore throat reflects the action of
bradykinins and prostaglandins.

Nasal congestion is due to increased inflammation,
vasodilation and tissue edema. A blocked nose
reflects congestion of nasal blood vessels.
Sympathetic nerves produce noradrenaline to reduce

infecting agents makes it difficult to prevent them by

vaccination, although this can be applied to influenza.

The viral infection of the nasal cells leads to different

symptoms, the main ones being nasal congestion, a

runny nose, a cough, and a sore throat. The pathways

leading to these symptoms and key mediators are shown
below:

e Sensitisation of airway receptors, cholinergic
stimulation, and bronchoconstriction leads to cough.
This reflects changes in the medulla region of the
brain stem triggered by stimulation in the respiratory
tract.

e Sneezing and a sore throat reflect the infection of the
nasal cells. This leads to stimulation of the sneeze

swelling.

e A runny nose reflects increased mucus production,
increased  vascular permeability and serum
transudation. A reflex action of the parasympathetic
nerves increases glandular secretion.

Other symptoms, such as fever (due to cytokine action)
and myalgia (due to TNF leading to a breakdown of
skeletal muscle), may occur, and these are more common
in influenza than the common cold. Another general
symptom is known as malaise, which reflects the
increased fatigue and reduction of well-being induced by
MURTIs. MURTIS are widespread, frequent and a major
cause of absenteeism from education and work. In
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addition to absenteeism, epidemiological studies have
shown that MURTIs may reduce work productivity,
efficiency and academic attainment.?”!

Research has demonstrated that MURTIs reduce well-
being and can impair the efficiency of mental
functioning. Initial evidence for such effects came
largely from anecdotal reports and case histories.®!
Studies of experimentally induced illnesses have
confirmed that such illnesses produce behavioural
changes. This research started with the study of severe
ilinesses which had global effects on behaviour.®*!
Several reviews discuss research on both effects of
experimentally induced MURTIs and naturally-occurring
illnesses. 418!

The research on experimentally induced MURTIs
showed that both colds and influenza have selective
effects on mental functioning, with only some aspects of
performance being impaired."** The profile of
impairments has been found to be different in studies of
influenza from those observed in experiments on the
effects of colds. Influenza impaired detection of stimuli
presented at uncertain times or unknown locations.
However, neither motor performance nor higher
cognitive functions appear to be affected by influenza. In
contrast, the common cold impaired psychomotor
function (e.g., hand-eye coordination; speed of
psychomotor response) but had little effect on either
detection tasks or those involving higher functions.

The effects of influenza have been replicated in a study
of naturally occurring illnesses that involve virological
techniques to identify the infecting agent.** Similarly,
studies of naturally occurring colds have confirmed that
such illnesses reduce alertness and lead to psychomotor
slowing.®?*? Other research has looked at the effects of
other factors which change alertness in those with a
MURTI and those who are healthy.[****! Factors such as
stress, fatigue and alcohol had a greater effect on those
with a MURTI. Stimulants, such as caffeine, removed
many of the impairments induced by the MURTI.

Acute Illness
=21)

/”\m
/\

Other research has examined simulations of real-life
activities such as driving.’**™ These studies also
demonstrated MURTI-induced impairments, confirming
results from the earlier research. Other research.® has
examined the effects of headaches on mental
functioning. Results from this study suggest that
different aspects of memory (working memory, retrieval
from semantic memory) are also impaired when
individuals are suffering from a headache.

There were two main aims of the present research. The
first aim was to extend research on minor illnesses and
performance to cover a wider range of symptoms.
Headache, sore throat, and cough were examined. A
second aim was to use a wide selection of cognitive tasks
to provide a more detailed profile of the effects of
MURTIs on cognitive functions.

METHOD

Ethical approval and informed consent

The study was carried out with the approval of the Ethics
Committee, School of Psychology, Cardiff University.
All included participants were required to sign a consent
form outlining the experiment, explaining that they were
free to withdraw at any time and confirming the
confidentiality of all information.

Experimental design

A between-groups design was employed. Volunteers
contacted the Centre when they were experiencing an
acute illness. Participants were familiarised with the
testing procedures and practised the tasks. Symptom
severity of the illness was measured, and a battery of
mood and performance tasks was then administered. This
procedure was repeated when the volunteer was healthy,
seven days after recovering fully from the illness. A
cohort of healthy controls was also recruited (i.e.,
volunteers who had experienced no symptoms of an
illness for one week). These healthy controls were tested
twice, the second test being a week after the first, and the
participants were healthy on both occasions. The healthy
controls were matched as far as possible with the acute
illness group in terms of time of testing (a.m. / p.m.) and
gender (see Figure 1).

Healthy Control
(N =39)

N

= 19)

ANTANAN

Males Females Males Females Males Females Males Females
N=2) N=3) (N=35) N=11) ©N=11) ©N=9) N=7) (N=12)
Figure 1: Experimental Groupings.
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Participants

Sixty students (25 male and 35 female) were recruited
from the volunteer panel of the Centre for Occupational
and Health Psychology at Cardiff University.
Participants were paid £15.00 on completion of the
study.

Exclusion criteria

Several exclusion criteria were applied for the

recruitment of participants in this investigation.

e Participants were not taking any medication
(excluding the oral contraceptive pill or Ventolin).

e Volunteers were required to be students aged
between eighteen and thirty years who smoked less
than five cigarettes in the daytime and consumed
less than twenty units of alcohol during the week.

e To be included in the study, participants must not
have been involved in another study or drug
investigation within the previous four weeks.

Additional requirements for participants in the acute
illness condition were that they must be experiencing an
acute illness and score a minimum of ‘5’ on the symptom
severity scales.

For the second test session for the acute illness group and
for both baseline and test sessions for the healthy control

Table 1: Test day schedules.

group, participants were required to be in good general
health (not experienced an acute illness for a week prior
to the test session). In addition, a maximum total
symptom score of ‘4’ had to be recorded on the symptom
severity scales, with a maximum rating of 1 on any
individual symptom.

Schedule of testing

Participants suffering from an acute illness were tested as
soon as possible after the onset of symptoms and
reporting the illness to the Centre. Prior to all other test
sessions, participants were required to be in good general
health for a minimum period of one week. Several test
day prerequisites were enforced to eliminate possible
factors influencing performance. All participants were
required not to have taken any medication for 24 hours
prior to each test session. On the evenings prior to each
test session, participants were required to limit their
alcohol consumption to a maximum of four units and
abstain from alcohol on these test days. Smoking and
consumption of caffeinated products were prohibited two
hours prior to the test sessions. Participation in vigorous
exercise was also prohibited on these test days. Test
sessions were carried out either A.M. or P.M., and this
was consistent across the test sessions. The schedule of
events for both test sessions was as follows:

Time Activity
Register
00 min Check inclusion criteria, complete informed consent, check pre-
assessment criteria, and complete the acute illness questionnaire.
10 mins Familiarisation_session _
Record body weight and sub-lingual temperature, short test battery
35 mins Complete psychosocial questionnaires.
50 mins Testing session 1
Pre-performance oral temperature
Complete pre-performance pain questionnaire
Complete the pre-performance symptoms checklist.
Complete the sleeping and eating questionnaire.
60 mins Complete a battery of performance tests.
105 mins | Post-performance oral temperature

Complete post-performance pain questionnaire

Complete the post-performance symptoms checklist.

110 mins End

Testing session 2

00 mins Check pre-assessment criteria
Complete the psychosocial questionnaire.

15 mins Pre-performance oral temperature
Complete pre-performance pain questionnaire
Complete the pre-performance symptoms checklist.
Complete the sleeping and eating questionnaire.

25 mins Complete a battery of performance tests.

70 mins Post-performance oral temperature

Complete post-performance pain questionnaire

Complete the post-performance symptoms checklist.

75 mins End
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Those participants in the acute illness condition
completed an acute illness questionnaire on arrival at the
testing facility. This questionnaire ascertained the
specific details of the illness along with the duration,
location, and severity of pain. Any medications taken
were also recorded in this questionnaire.

At each test session, participants completed a pain
questionnaire, both pre and post-performance, which
assessed the type and severity of pain experienced. These
were rated on a ten-point scale with 0 = no pain and 10 =
as much pain as I can stand.

Volunteers also completed a symptom checklist, both
pre-and post-performance, which assessed the presence
and severity of common symptoms associated with a
wide range of acute illnesses (e.g., sore throat, headache,
cough, nausea, etc.). These were rated on a five-point
scale from 0 = not present to 4 = very severe. Pre- and
post-performance sub-lingual temperature was also
recorded. On each test day, participants also completed a
sleeping and eating log to record sleep duration and
quality, food consumption and intake of alcoholic drinks.
Participants also completed several psychosocial
questionnaire booklets. On completion of the first test
session, participants were provided with an information
sheet reminding them of the test day requirements
necessary for the second test session.

Measures

Visual analogue mood scales

Mood was assessed both pre- and post-performance
using 18 computerised visual analogue mood rating
scales. Each of the 18 bipolar scales comprised a pair of
adjectives, for instance, drowsy - alert or happy - sad.
Participants were instructed to move the cursor from a
central position anywhere along the horizontal rule,
towards either end of the scale, until the cursor was at a
position representative of their mood state at that exact
time. These 18 scales were presented successively. Three
main factors were derived from these scales: alertness,
hedonic tone and anxiety.

Performance tasks

Performance was assessed on a range of cognitive tasks.
All of the performance tasks outlined below were
completed on each visit to the testing facility. The tasks
were presented in a fixed order, as shown below. Each
test session extended over a period of approximately 45
minutes.

Free recall task

This test was presented at the beginning of a test battery.
The participants were shown a list of 20 words presented
at a rate of one every two seconds. At the end of the list,
the subject had two minutes to write down (in any order)
as many of the words as possible on the sheet provided.
The variables generated in this task included the number
of words written down, the number of correct words and
recall position.

Variable fore-period simple reaction time task

In this task, a box was displayed in the centre of the
screen and at varying intervals (from 1-8 seconds), a
target square would appear in the box. As soon as they
detected the square, participants were required to press a
response key using the forefinger of their dominant hand
only. This task lasted for approximately 3 minutes. A
measure of mean reaction time was recorded for each
minute of performance. A total mean reaction time was
also calculated from the total number of trials completed
during the whole test. Responses below 200 ms and
greater than 750 ms were eliminated from the calculation
of these variables.

Repeated digits vigilance task

This visual cognitive vigilance task measured the ability
to detect targets at irregular intervals. In this task,
participants were shown successive presentations of
three-digit numbers in the centre of the screen (e.g., 473)
at the rate of 100 per minute. Each three-digit number
usually differed from the one immediately preceding it,
with one out of the three digits being replaced with a
different digit (e.g., 463, 563, 562). Occasionally (eight
times a minute), the same three-digit number was
presented on successive trials. Participants were
instructed to detect these repetitions and respond as
quickly as possible by pressing the space bar on the
keyboard using the forefinger of their dominant hand.
The task lasted for 3 minutes. The number of targets
detected (hits), mean reaction time to target and number
of false alarms were recorded for the duration of the task
and for each minute of task performance.

Serial reaction time task

This task was a measure of both speed and accuracy of
movement to different targets. Five buttons were
arranged on the response board in a regular pentagon,
with a sixth button in the centre. A light appeared on one
of the peripheral buttons. The participant was required to
press the illuminated button using the forefinger of their
dominant hand only. Following this, the centre key
became illuminated. The participant was then required to
press this central light and continue to follow the light
around the board in this periphery button, central button,
and periphery button sequence. This task lasted for 3
minutes. The variable assessed in this task was the
percentage of trials correctly performed.

Focused attention

This choice reaction time task measures various aspects
of selective attention. In this task, target letters appeared
in upper case A’s and B’s in the centre of the screen.
Participants were required to respond to the target letter
presented in the centre of the screen, ignoring any
distracters presented in the periphery as quickly and as
accurately as possible. The correct response to A was to
press a key with the forefinger of the left hand, while the
correct response to B was to press a different key with
the forefinger of the right hand. Prior to each target
presentation, three warning crosses were presented on
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the screen, and the outside crosses were separated from
the middle one by either 1.02 or 2.60 degrees. The
crosses were on the screen for 500 ms and were then
replaced by the target letter. The central letter was either
accompanied by 1) nothing, 2) asterisks, 3) letters which
were the same as the target or 4) letters which differed
from the target. The two distracters presented were
always identical, and the targets and accompanying
letters were always A or B.

Participants were given ten practice trials followed by
five blocks of 64 trials. In each block, there were equal
numbers of near / far conditions, A or B responses and
equal numbers of the four distracter conditions. The
nature of the previous trial was controlled. This test
lasted approximately 8 minutes.

In this task, several aspects of choice responses to a
target were measured. The global measures of choice
reaction time that were assessed were mean reaction time
and accuracy of response (per cent correct) when the
target was presented alone or when distracters were
present. In addition, a measure of selective attention was
recorded, e.g., the Erikson effect. This provides a
measure of focusing of attention, describing the effect of
spatial interference caused by disagreeing stimuli placed
near to or far from the target upon reaction time and
accuracy of response to the target. If attention is focused,
then a big difference between near and far distractor
conditions should be found. If attention is set to a wide
angle, then this difference should be reduced. A more
specific aspect of choice response was measured,
recording choice reaction time and accuracy with which
new information was encoded, i.e., the difference in
reaction time and accuracy of response between
conditions when the target is alternated from the
previous trial and when the target is repeated from the
previous trial.

Categoric Search

This task was similar to the focused attention task
previously outlined. Each trial started with the
appearance of two crosses either in the central positions
occupied by the non-targets in the focused attention task,
i.e., 2.04 or 5.20 degrees apart or further apart, located
towards either left or right extremes of the screen. The
target letter would then appear in place of one of these
crosses. However, in this task, participants did not know
where the target would appear. On half the trials, the
target letter A or B was presented alone, and on the other
half, it was accompanied by a distracter, in this task, a
digit (1-7). Again, the number of near/far stimuli, A
versus B responses and digit/blank conditions were
controlled. Half of the trials led to compatible responses
(i.e., the letter A on the left side of the screen or the letter
B on the right), whereas the others were incompatible.
The nature of the preceding trial was also controlled. In
other respects (practice, number of trials, etc.), the task
was identical to the focused attention task. This task also
lasted approximately 8 minutes.

As in the focused attention task, several aspects of choice
response to a target were measured. The global measures
were choice reaction time and accuracy of response
when the target was presented alone in either near or far
locations. A more specific aspect of choice response was
measured, recording choice reaction time and accuracy
with which new information was encoded. In addition,
specific aspects of selective attention were measured. For
each of these variables outlined below, mean reaction
time and accuracy were calculated. A measure of
response organisation was recorded. This refers to the
effect of compatibility of the target position and the
response key upon reaction time and accuracy. A further
measure of place repetition was taken, which refers to
the effect of the target location (i.e., the target appearing
in the same or a different place on successive trials). A
measure of spatial uncertainty was also taken, which
describes the extent to which not knowing the location of
the target (in near or far locations) hinders both reaction
time and accuracy.

Verbal reasoning

Participants were presented with statements about the
order of the letters A and B followed by the letters AB or
BA (e.g., A follows B: BA). The participants were
required to read the statement and decide whether it was
a true description of the order of the letters. If it was, the
participant was required to press the T key on the
keyboard; if it was not, they were required to press the F
key. The sentences ranged in syntactic complexity from
simple active to passive negative (e.g., A is not followed
by B). This task lasted approximately 3 minutes. The
global variables derived from this test were the total
number of trials done and the percentage of correct
responses. Additional variables were mean reaction time
and percentage accuracy of trials for sentence complexity
and true and false sentences.

Semantic memory

This measured the speed of retrieval of information from
general knowledge. Participants were shown a sentence,
and they had to decide whether it was true (e.g., canaries
have wings) or false (e.g. dogs have wings). This task
lasted approximately 3 minutes. The variables measured
were the total number of trials completed, the percentage
of correct trials and the mean reaction time of correct and
Wrong responses.

Recognition memory

This test was presented at the end of the test session.
Participants were shown 40 words that consisted of the
20 words shown in the free recall task at the start of the
test battery, plus 20 distracters. The participants were
required to decide as quickly as possible whether each
word had been shown in the original list or not by
pressing the true or false keys. The variables measured
were the number of target words correct and non-target
words wrong and the mean reaction time of target and
non-target words guessed correctly and wrongly.
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Analysis Strategy

Initial analyses examined whether those with an illness
differed from the healthy controls in terms of
demographics, psychosocial factors, and health-related
behaviours. Comparisons were then made for the
symptoms and signs of the illness and healthy groups.
Performance and mood data were analysed using
analyses of covariance. Between-subject analysis was
employed to:

a) Compare performance effects between healthy
participants and those volunteers suffering from an acute
illness.

b) Examine the effects of different acute symptoms on
aspects of performance and compare these to the healthy
control group

Acute Illness

RESULTS

Experimental groupings

Sixty participants completed the study.

For the analyses comparing the acute illness group and
the healthy controls, all participants were included, as
shown in Figure 1. Then, for the analyses assessing the
effect of the individual acute illness on mood and
performance compared to healthy controls, 6 participants
with a mixture of symptoms were excluded, as the illness
could not easily be categorised. The remaining
participants were grouped as follows: 6 participants were
examined with a sore throat, 3 participants were
examined with a cough, 6 participants were examined
with a headache, and 39 were tested as healthy controls.
These experimental groupings are shown in Figure 2.

Healthy Control

(N=15) (N=39)
Sore Throat Cough Headache Healthy control
(N=6) (N=3) (N=6) (N=39)
- \ - AN - \
=1) (N 5) (N 0) (N 3) (N 0) (N 6) =20)
/ \ NN SN SN NS \ / \

M
(0) (1J (OJ (5) (OJ (OJ (1) (2)

(0) (OJ (3J (3J (11) (9) (7) (12)

Figure 2: Experimental groupings for analyses comparing individual acute illness groups and healthy controls.

Differences between demographics, personality
measures, psychosocial factors and health-related
behaviours in those with acute illnesses and healthy
controls

Preliminary analyses (t-tests and chi-square) revealed
that of the 268 variables assessed, only 5.97% showed
significant differences between those who suffered from
an acute illness and the healthy controls on measures of
demographics, personality and psychosocial factors and
health-related behaviours. Given the number of variables
analysed, these effects would be expected by chance.
Those who were ill reported a greater intensity of
hassles, more somatic symptoms, more cognitive failures
and were less likely to eat breakfast on a daily basis.

Measures of signs, pain and symptoms

Measures included in these analyses were the individual
pain and symptom ratings, a total pain score, a total
symptom score, a total score from symptoms indicative
of upper respiratory tract infections (URTI) and a total
score from the remaining non-URTI symptoms on the
checklist. Additional factor scores included fatigue, sub-
lingual temperature, nasal, throat, nausea, cough and
earache. Headache was also included as a single item.

The URTI symptom measure consisted of the total
symptom scores of the following symptoms: pain in the

chest, sore throat, headache, sneezing, runny nose,
blocked nose, hoarseness, cough, hot/cold, sweating,
shivering, fever and phlegm.

The non-URTI measure consisted of the total score of the
following symptoms: physical weakness, excessive
fatigue, legs feeling heavy, muscle pain in back, arms or
legs, painful joints, nausea, indigestion, bloated stomach,
wind, diarrhoea, earache, sore eyes, sensitive to noise,
sensitive to light, swollen glands, racing heart, insomnia,
depression, anxiety/panic feelings, loss of concentration,
loss of memory, allergies, dizziness, faintness and loss of
appetite.

The fatigue measure consisted of the total score of the
following symptoms: physical weakness, hot/cold,
shivering, sweating and fatigue.

The nasal measure consisted of the total score of sneeze
and blocked nose.

The throat measure consists of the total score of hoarse
and sore throat.

The sub-lingual temperature, nausea, cough, earache, and
headache measures consisted of the individual item
Scores.
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Differences between pre and post-performance
measures of signs, pain and symptoms in those with
acute illnesses and healthy controls

At Visit 1 (ill test session), significant differences were
found from the t-test analyses between those who
suffered from an acute illness and the healthy controls in
terms of self-reported measures of pain and symptoms
(see Table 2 for pre-performance measures and Table 3
for post-performance measures of the total and individual
scores included in the analyses).

Participants in the acute illness group reported a greater
overall score on the pain scales, a greater number of total
symptoms, URTI symptoms and non-URTI symptoms
compared to the healthy control group on both pre and

post-performance measures. This pattern was also
observed for each of the individual scores examined. No
differences were found between pre- and post-
performance measures of sub-lingual temperature,
suggesting that those in the acute illnesses group were
not suffering from influenza.

For Visit 2 (healthy test session), t-test analyses revealed
that of the 120 variables assessed, only one showed
significant differences between those who suffered from
an acute illness and the healthy controls on signs and
self-reported measures of pain and symptoms. Given the
number of variables analysed, this effect would be
expected by chance.

Table 2: Visit 1 (11l test session): Comparisons of pre-performance ratings of pain and symptom severity scores in
those with acute illnesses (grouped) and healthy controls.

Healthy 1] t Statistic

Mean (s.d.) | N | Mean(s.d.) | N t P df
Total pain score 0.03(0.03) | 39 | 17.71(3.40) | 21 | -7.15 | 0.0001 | 1,58
Total symptom score 2.79(0.83) | 39 | 16.71(3.12) | 21 | -5.48 | 0.0001 | 1,58
Total URTI score 0.59(0.35) | 39 | 6.86(1.25) | 21 | -6.10 | 0.0001 | 1,58
Total non-URTI score 2.21(0.59) | 39 | 9.86(2.34) | 21 | -4.06 | 0.0001 | 1,58
Nausea 0 (0) 39 | 0.05(0.05) | 21| -1.37 NS 1,58
Headache 0.08(0.06) | 39 | 1.33(0.30) | 21 | -5.36 | 0.0001 | 1,58
Earache 0(0) 39 | 0.48(0.24) | 21|-278| 0.01 |1,58
Cough 0.05(0.04) | 39 | 0.95(0.25) | 21 | -4.72 | 0.0001 | 1,58
Fatigue 0.79(0.19) | 39 | 2.57(0.59) | 21 |-3.52 | 0.001 | 1,58
Nasal 0.05(0.04) | 39| 0.57(0.24) |21 |-281| 0.01 | 1,58
Throat 0(0) 39 | 1.71(0.37) | 21| -6.32 | 0.0001 | 1,58
Sub-lingual temperature (°C) | 36.71(0.07) | 39 | 36.83(0.08) | 21 | -1.10 | NS 1,58

Table 3: Visit 1 (11l test session): Comparisons of post-performance ratings of pain and symptoms severity scores
in those with acute illnesses (grouped) and healthy controls.

Healthy 1l t Statistic

Mean (s.d) | N | Mean (s.d.) | N t P df
Total pain score 0.15(0.15) | 39 | 13.71(2.92) | 21 | -6.35 | 0.0001 | 1,58
Total symptom score 3.44(0.88) | 39 | 16.57(2.96) | 21 | -5.33 | 0.0001 | 1,58
Total URTI score 0.59(0.29) | 39 | 5.95(0.97) | 21 | -6.60 | 0.0001 | 1,58
Total non-URTI score 2.85(0.73) | 39 | 10.62(2.27) | 21 | -4.01 | 0.001 | 1,58
Nausea 0(0) 39 0(0) 21
Headache 0.15(0.07) | 39| 1.38(0.29) | 21 | -5.33 | 0.0001 | 1,58
Earache 0(0) 39 | 0.62(0.24) | 21 |-3.49 | 0.001 | 1,58
Cough 0.03(0.03) | 39| 0.62(0.20) | 21 | -3.94 | 0.001 | 1,58
Fatigue 1.00(0.21) | 39 | 2.95(0.52) | 21 | -4.06 | 0.0001 | 1,58
Nasal 0.03(0.03) | 39| 0.33(0.17) |21 |-2.34| 0.05 | 1,58
Throat 0(0) 39 | 1.81(0.36) | 21 | -6.98 | 0.0001 | 1,58
Sub-lingual temperature (°C) | 36.61 (0.07) | 39 | 36.64(0.09) | 21 | -0.26 | NS | 1,58

Differences between pre and post-performance
measures of signs, pain and symptoms in those with
specific acute illnesses (sore throat, cough and
headache) and healthy controls

At Visit 1 (ill test session), significant differences were
found from the analysis of variance between those who
suffered from sore throats, coughs and headaches and the
healthy controls in terms of self-reported measures of
pain and symptoms (see Table 4 for pre-performance

measures and Table 5 for post-performance measures of
the total and individual scores included in the analyses).

A. llIness groups and healthy controls

Participants in each of the acute illness groups reported a
greater overall score on the pain scales, a greater number
of total symptoms, URTI symptoms and non-URTI
symptoms compared to the healthy control group on both
pre and post-performance measures. This pattern was
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also observed for each of the factor scores examined. No
differences were found between pre and post-
performance measures of sub-lingual temperature,
suggesting that those in the acute illnesses group were
not suffering from influenza.

B. Differences between individual acute illnesses on
measures of pain and symptom severity

Several differences were identified between those
participants reporting a headache, cough and sore throat
on measures of pain and symptom severity. These
findings (outlined below) suggest that each of the three
acute illnesses assessed was associated with specific
illness characteristics.

i) Symptom severity scores

e Participants in the sore throat group rated greater
symptom scores on measures of earache, non-URT]
symptoms and throat than both headache and cough
conditions.

e Participants in the cough group rated greater
symptom scores on measures of cough, nasal and
URT]I symptoms than both headache and sore throat
conditions.

e Participants in the headache group rated greater
symptom scores on measures of headache and

fatigue than both sore throat and cough conditions.

ii) Ratings of pain
The greatest ratings of pain were reported in the sore
throat and headache conditions compared to participants
in the cough and healthy control groups. Further
distinctions were made between the three acute illness
groups in terms of the individual items on the pain scale,
as outlined below.

e Participants in the sore throat group rated greater
symptom scores on measures of dull pain, tender,
raw, sore, aching and irritated than both headache
and cough conditions.

e Participants in the cough group rated greater
symptom scores on a measure of burning than both
headache and sore throat conditions.

e Participants in the headache group rated greater pain
scores on measures of throbbing, thumping,
pounding and stabbing than both sore throat and
cough conditions.

For Visit 2 (healthy test session), no significant
differences were found from the analysis of variance
between those who suffered from specific acute illnesses
(sore throat, cough and headache) and the healthy
controls on both pre-and post-performance measures of
signs and self-reported measures of pain and symptoms.

Table 4: Visit 1 (11l test session): Comparisons of pre-performance ratings of pain, symptom severity and signs in
those with acute illnesses of sore throat, cough and headache and healthy controls.

Healthy control | Sore throat | Cough Headache

Mean (se.) | N '\(’S'e:‘;] N '\(’;e:‘)” N '\éeea)” N ANOVA
Total pain score (8:82) 39 (285_'7677) 6 (g:g% 3 (167_986?3 6 | F (3,50) = 19.81, p<0.0001
Total symptom score (ggg) 39 (167.6167) 6 (188.509(; 3 (17%843; 6 | F(3,50)=9.00, p<0.0001
Total URTI score (822) 39 (228) 6 (1499617) 3 (;gi) 6 | F(3,50)=13.57, p<0.0001
Total non-URT]I score (géé) 39 (161.i197) 6 (;23) 3 (151.i167) 6 F (3,50) =5.02, p<0.01
Nausea (8) 39 (8) 6 (8) 3 (81;) 6
Headache (8232) 39 (g:ig) 6 (é:gg) 3 (gzgg) 6 | F (3,50) = 32.21, p<0.0001
Earache (8) 39 (ég% 6 (8) 3 (8) 6
Cough (8:82) 39 (g:%) 6 (S:gg) 3 (8:2;) 6 | F(3,50) = 12.77, p<0.0001
Fatigue (8:28) 39 (é:gg) 6 é:g% 3 (igg) 6 | F(350)=551,p<0.01
Nasal (8:82) 39 (g:gg) 6 (1:88) 3 (8:%) 6| F(350)=2337,p<0.05
Throat (8) 39 (S:gs?;) 6 (S:g% 3 (gzi;) 6 | F (3,50) = 30.12, p<0.0001
Sub-lingual temperature (°C) (30%771) 39 (30§i632) 6 ?0%950) 3 (306_'099(; 6 NS
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Table 5: Visit 1 (11l test session): Comparisons of post-performance ratings of pain, symptom severity and signs in
those with acute illnesses of sore throat, cough and headache and healthy controls.

Healthy control | Sore throat | Cough Headache

Mean (s.e) | N '\(’;e:‘;‘ N '\(/'Seea)” N '\(/'Seea)” N ANOVA
Total pain score (812) 39 (272_680?; 6 (ggg) 3 (151_4127) 6 | F(3,50) =18.83, p<0.0001
Total symptom score (g:gg) 39 (16%7117) 6 (165.600(; 3 (167_'7147) 6 | F(3,50) = 8.40, p<0.0001
Total URTI score (gjgg) 39 (i:gg) 6 (;%) 3 (gzég) 6 | F (3,50) = 13.46, p<0.0001
Total non-URTI score (3133) 39 (é_zo'g) 6 (;:% 3 (411_13;2) 6 | F(3,50)=4.94,p<0.01
Nausea 000) |39] 00) | 6] 00) [ 3] 00) |6
Headache (gjé% 39 (8:22) 6 (ézg% 3 (5%:71) 6 | F (3,50) = 15.79, p<0.0001
Earache (8) 39 (é:gg) 6 (g) 3 (8:%) 6 | F(350)=587,p<0.01
Cough (8:82) 39 (8:22) 6 (é:gg) 3 (8:1;) 6 | F(3,50) = 10.77, p<0.0001
Fatigue (é:gg) 39 (g:gg) 6 (ijg) 3 (ig;) 6 | F(3,50)=4.72, p<0.01
Nasal (8:82) 39 (8&;) 6 (g:g% 3 (8:28) 6 | F(3,50)= 295, p<0.05
Throat (8) 39 (g:gg) 6 (é:g;) 3 (823 6 | F (3,50) = 47.62, p<0.0001
tseunt:;elzrrlgtjuarle °C) ?0?6671) 3 ?o?fs% 6 (30§4877) 3 (35172?3 6 NS

Differences between acute illnesses (sore throat,
cough and headache) and healthy controls on
measures of sleeping and eating prior to each test
session

No differences were found between the acute illness and
healthy control groups in terms of sleeping or eating
practices prior to each of the test sessions.

Differences between the healthy and acute illness
groups on measures of mood and performance

Those who were ill reported lower levels of alertness and
reduced hedonic tone both before and after the

performance tests. They had slower response times in the
simple reaction time, focused attention and categoric
search tests. In addition, they had a higher error rate on
the verbal reasoning task and missed more targets in the
repeated digits detection task. Free recall, delayed
recognition memory, semantic memory and performance
of a serial response task were unimpaired (see Table 6).

Table 6: Effects of illness on mood and performance (Scores are the adjusted means from the covariance

analyses, s.e. shown in parentheses).
(a) Significant effects

MEASURE ILL HEALTHY ANCOVA
(N=21) (N=39)
(1) | Pre-performance mood
185.9 F (1,57) = 47.6,
(a) Alertness (8.8) 261.1(6.4) p<0.0001
. 169.9 F (1,57) = 18.9,
(b) Hedonic tone (62) | 2032 (4.5) p<0.0001
(2) | Post-performance mood
165.3 F (1,57) = 24.2,
(a) Alertness ©5 | 274 (6.2) p<0.0001
. 167.8 F (1,57) =35,
(b) Hedonic tone (6.6) 183.1 (4.8) p<0.05
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(3) | Simple reaction time (ms) 323 (7.7) | 305 (5.6) F(157) =35,
p<0.05
(4) | Focused attention
(a) Mean reaction time taken to identify targets presented alone F(1,57) =6.97,
or with an asterisk (ms) 387(45) | 372(32) p<0.05
(b) Mean reaction time taken to identify targets with distractors 395 (5.0) | 383 (3.6) F(1,57)=3.7,
present (ms) p<0.05
(c) Mean reaction time taken to identify targets presented alone 388 (5.1) | 372 (3.7) F (1,77) = 6.86,
(ms) p<0.05
(5) | Categoric search
(a) Compatibility effect (ms) 23(34) | 33(25) F (1’51()) ;:'95’
(b) Reaction time to identify targets in blank and compatible F (1,57)=3.5,
conditions (ms) 427(6.9) | 411(5.0) p<0.05
. . 80.4 F (1,57) = 5.12,
(6) | Verbal reasoning — percentage of trials correct (L.7) 85.2 (1.2) 0<0.05
) Repeated digits detection task - number of targets hit 13.9 15.7 (0.5) F (1,57)=4.43,
(maximum = 24) (0.7) T p<0.05
(b) Non-significant results
ILL HEALTHY
MEASURE (N = 21) (N = 39) ANCOVA
(1) | Pre-performance mood — anxiety 88.8 (3.5) 92.4 (2.6) NS
(2) | Post-performance mood — anxiety 87.0 (3.8) 89.5 (2.8) NS
(3) | Serial reaction time
(a) Total number of responses 384 (7.0) 397 (5.1) NS
(b) Percentage of trials correct 99.3 (0.2) 99.4 (0.1) NS
(c) Number of long responses 0.03(0.02) | 0.00 (0.01) NS
(4) | Focused attention
(a) Mean reaction time taken to encode new information (ms) 18.8 (3.6) 15.3 (2.6) NS
(b) Mean reaction time taken to focus attention (ms) (Erikson effect) 7.1(6.4) 12.3 (4.7) NS
(:C)S)I\/Iean accuracy to targets presented alone or with an asterisk (max 4.66(0.03) | 4.73 (0.02) NS
E(rjgal;/liag)accuracy to targets with distractors present 4.54(0.05) | 4.63 (0.03) NS
(e) Number of long responses (> 800 ms) 4.75 (0.8) 3.5 (0.6) NS
(f) Number of errors 14.8 (2.3) 14.1 (1.7) NS
(5) | Categoric search
Efzsl)vlean reaction time to targets presented alone or with an asterisk 500 (6.2) 491 (4.5) NS
(b) Mean reaction time taken to encode new information (ms) 19.9 (3.9) 16.1 (2.8) NS
(c) The effect of spatial uncertainty on reaction time (ms) 74.7 (6.6) | 87.6(4.9) NS
(d) The effect of place repetition on reaction time (ms) 18.7 (4.9) 9.9 (3.6) NS
(e) Mean accuracy to targets presented alone or with an asterisk 4.59(0.04) | 4.60 (0.03) NS
(f) Number of long responses (> 800 ms) 4.25(1.0) | 5.22(0.7) NS
(9) Number of errors 21.5(2.2) | 20.4(1.6) NS
(6) | Verbal reasoning speed (number done) 55.3(1.9) | 54.7 (1.4) NS
(7) | Semantic processing speed (number done) 111.2(2.3) | 111.4(1.7) NS
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(8) | Free recall — number of trials correct (maximum = 20) 7.2 (0.4) 8.0 (0.3) NS
(9) | Recognition memory
(a) Number of hits (max = 20) 14.6 (0.5) 15.8 (0.4) NS
(b) Number of false alarms 5.6 (0.5) 5.6 (0.4) NS
(c) Mean reaction time of target words hits (ms) 852 (27) 789 (20) NS
(d) Mean reaction time of target words missed (ms) 921 (51) 942 (38) NS
(e) Mean reaction time of correct rejections (ms) 837 (30) 897 (22) NS
(f) Mean reaction time of false alarms (ms) 904 (47) 894 (32) NS
(10) | Repeated digits
(a) Number of false alarms 3.5 (0.6) 3.9 (0.4) NS
(b) Mean reaction time of targets hit (ms) 558 (11.2) | 569 (8.2) NS

Differences between the healthy and different acute
ilinesses (sore throat, cough and headache) on
measures of mood and performance

Analyses of the effects of the individual illnesses showed
that there were some global effects that were apparent in
all illnesses (e.g., more negative mood, and slower
reaction time in the focused attention task). Headache
was associated with the greatest impairments.

Specifically, in the headache group, free recall was
impaired and sustained attention worse (slower
performance on the serial response task, more misses on
the repeated digits task, and more momentary lapses of
attention on the focused attention task). Those with a
sore throat were less accurate on the logical reasoning
task. These results are shown in Table 7.

Table 7: Effects of different illnesses on mood and performance (Scores are the adjusted means from the

covariance analyses, s.e. shown as bars)

A. Mood: All illnesses were significantly different from health

Measure Sore-throat | Headache Cough Healthy
(N =6) (N =6) (N=3) (N =39)
Pre-performance mood - alertness 184.6 (17.2) | 163.9 (17.3) | 214.0 (24.2) | 261.4 (6.7)
Pre-performance mood - hedonic tone | 172.0 (12.1) | 157.6 (11.9) | 165.7 (16.7) | 203.6 (4.6)
Post-performance mood - alertness 173.6 (17.2) | 158.4 (16.6) | 171.1(23.7) | 218.4 (6.5)
B. Focused attention: All illnesses were significantly different from healthy
Measure Sore-throat | Headache Cough Healthy
(N=6) (N=6) (N=3) (N =39)
Mean reaction time to targets presented
alone or with an asterisk (ms) 393.5(8.3) | 391.3(8.6) | 394.3(11.9) | 372.6 (3.2)
C. Tests where only headache was significantly worse than all other conditions
Sore-throat | Headache Cough Healthy
(N =6) (N =6) (N=3) (N =39)
Free recall - number of words correct (max = 20) 8.3 (0.8) 6.4 (0.8) 8.0 (1.1) 8.0 (0.3)
Serial reaction time - number of trials completed 402.2 (13.0) | 367.6 (13.0) | 397.3(18.4) | 398.4 (5.1)
Repeated digits detection — number of targets hit (max =24) | 15.4 (1.3) 12.2 (1.3) 14.9 (1.9) 15.7 (0.5)
Focused attention — number of long responses (> 800 ms) 3.0(1.3) 8.9 (1.4) 2.5(1.8) 3.5 (0.5)
Focused attention — number of errors 13.9 (4.4) 23.1(4.4) 7.1(6.2) 14.2 (1.7)
D. Tests where sore throat was significantly worse than healthy controls
Sore-throat | Headache | Cough Healthy
(N =6) (N =6) (N=3) | (N=39)

Verbal reasoning — percentage of trials correct | 74.2(3.1) | 81.3(3.2) | 82.5(4.4) | 84.9(1.2)
DISCUSSION impairments than had been observed in the -earlier
Previous research with both experimentally induced studies. Tasks involving the speed of response are
MURTIs and naturally occurring illnesses has usually most impaired when the person has a MURTI.

demonstrated reduced alertness and impaired cognitive
performance. This finding was confirmed in the present
study, and additional results suggested more global

Sustained attention and verbal reasoning were also
impaired in the present study. Analysis of specific
symptoms showed very few effects related only to those
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symptoms. The exception was headache, where memory
and attention were also impaired. This effect of headache
confirms results from a previous study.®?

The study has several limitations. First, the sample size
was small, and the absence of effects of specific
symptoms may reflect the small numbers in those
groups. Secondly, there was only one time point during
the illness, and it would have been better to examine the
effects during the illness. The study did not attempt to
identify underlying mechanisms, although this has been
done in the earlier research. It will be interesting to
determine whether OTC treatment of MURTIS, for
example, using compounds with aromatic vapours,
removes the behavioural malaise associated with the
illness. The mood changes induced by the illness,
especially the reduced alertness, were observed with all
symptoms and are a good starting point for therapeutic
efficacy studies. The present methodology can also be
applied to other infections of current concern, such as
covip.®

CONCLUSION

Mild upper respiratory tract illnesses (MURTIS) lead to
malaise, which reflects reduced well-being, fatigue, and
impaired performance. This was investigated in the
present study. The MURTI group were less alert, had a
more negative mood, and had slower reaction times.
They also detected fewer targets in a sustained attention
task and had a lower percentage correct on a verbal
reasoning task. Specific comparisons were then made
between the different symptom groups (sore throat,
cough and headache). All symptom groups reported
lower alertness than the healthy group. The headache
group had the greatest impairments, with poorer free
recall and problems of attention. Future research must
now determine whether therapies can remove the malaise
associated with MURTIs.

REFERENCES

1. Tyrrell DAJ, Fielder M. Cold Wars. Oxford
University Press, 2002. ISBN 019263285x.

2. Smith, A.P., Matthews, O. 2022. Aromatic

ointments for the common cold: what does the
science say? Drugs in Context, 2022; 11: 2022-5-6.
https://doi.org/10.7573/dic.2022-5-6 pp 1-9. ISSN:
1740-4398

3. Smith A, Kardos P, Pfaar O, Randerath W, Estrada
Riolobos G, Braido F, Sadofsky L. The treatment of
mild upper respiratory tract infections — a position
paper with recommendations for best practice.
Drugs Context, 2023; 12: 2023-4-2. https://doiorg
/107573/dic2023-4-2.

4. Bramley TJ, Lerner D, Sarnes M. Productivity losses
related to the common cold. J Occup Environ Med,
2002; 44: 822-829. doi: 101097/00043764-
200209000-00004.

5. Nichol KL, D’Heilly S, Ehlinger E. Colds and
influenza-like illnesses in university students:
impact on health, academic and work performance,

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

and health care use. Clin Infect Dis., 2005; 40: 1263-
1270. doi: 101086/429237.

Nichol KL, D’Heilly S, Ehlinger E. Burden of upper
respiratory illnesses among college and university
students: 2002-2003 and 2003-2004 cohorts
Vaccine, 2006; 24: 6724-6725. doi: 101016/jvaccine
201005011.

Palmer LA, Rousculp MD, Johnston SS, Mahadevia
PJ, Nichol KL. Effect of influenza-like illness and
other wintertime respiratory illnesses on worker
productivity: The child and household influenza-
iliness and employee function (CHIEF) study.
Vaccine, 2010; 28; 5049-5056.

Tye J. The Invisible Factor: An Inquiry into the
Relationship between Influenza and Accidents
London: British Safety Council, 1960.

Grant J. Post-influenzal judgement deflection among
scientific personnel. Asian Journal of Medicine,
1972; 8: 535-539.

Alluisi EA, Beisel WR, Bartelloni, PJ, Coates, GD.
Behavioral effects of tularemia and sandfly fever in
man. J Infect Dis., 173; 128: 710-717 doi:
101093/indices/1286710.

Alluisi EA, Thurmond JB, Coates GD. Behavioral
effects of infectious disease: respiratory Pasteurella
tularensis in man. Percept Mot Skills, 1971; 32: 647-
688 doi: 102466/pms1971322647.

Thurmond JB, Alluisi EA, Coates GD. An extended
study of the behavioral effects of respiratory
Pasteurella tularensis in man. Percept Mot Skills,
1971; 33: 439-454 doi: 102466/pms1971332439
Warm JS, Alluisi EA. Behavioral reactions to
infection: a review of the psychological literature.
Percept Mot Skills, 1967; 24; 755-783. doi:
102466/pms1967243755.

Smith  AP. Respiratory virus infections and
performance. Phil Trans R Soc. London B., 1990;
327:519 —528. doi: 101098/rstb1990009.

Smith AP. Twenty-five years of research on the
behavioural malaise associated with influenza and
the common cold.  Psychoneuroendocrinology,
2013; 38:  744-751.  http://dxdoiorg/101016
/jpsyneuen201209002.

Smith AP. Colds, influenza and performance. In:
Smith, AP, Jones, DM (Eds), Handbook of human
performance, Vol2: Health and performance
London: Academic Press, 1992; 197-218.

Mahoney T, Ball P. Common respiratory tract
infections as psychological entities: A review of the
mood and performance effects of being ill.
Australian Psychologist, 2002; 37: 86-94. doi:
101080/00050060210001706726.

Smith AP. Sleep, colds, and performance. In:
Broughton, R, Ogilvie, R (Eds) Sleep, Arousal and
Performance: A tribute to Bob Wilkinson Boston:
Birkhauser. 1991; 233-242.

Smith AP. Effects of influenza and the common cold
on the Stroop color-word test. Percept Mot Skills,
1992; 74: 668-670. doi: 102466/pms1992742668.

www.ejpmr.com | Vol 10, Issue 11,2023, |

ISO 9001:2015 Certified Journal | 59



https://doi.org/10.7573/dic.2022-5-6%20pp%201-9
https://doiorg/107573/dic2023-4-2
https://doiorg/107573/dic2023-4-2
http://dxdoiorg/101016/jpsyneuen201209002
http://dxdoiorg/101016/jpsyneuen201209002

Andrew P. Smith

European Journal of Pharmaceutical and Medical Research

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

Smith AP, Tyrrell DAJ, Coyle K, Willman JS.
Selective effects of minor illnesses on human
performance. Brit J Psychol, 1987; 78: 183 — 188.
doi:101111/j2044-82951987th02238x.

Smith AP, Tyrrell DAJ, Al-Nakib W, Coyle KB,
Donovan CB, Higgins PG, Willman J S. Effects of
experimentally-induced  virus infections and
illnesses on psychomotor performance.
Neuropsychobiology. 1987; 18: 144 — 148. doi:
101159/000118408.

Smith AP, Tyrrell DAJ, Al-Nakib W, Coyle KB,
Donovan CB, Higgins PG, Willman J S. The effects
of  experimentally-induced  respiratory  virus
infections on performance. Psychol Med. 1988; 18:
65— 71. doi: 101017/s0033291700001896.

Smith AP, Tyrrell DAJ, Coyle KB, Higgins PG.
Effects of interferon-alpha on performance in man:
A preliminary report Psychopharmacology, 1988;
96: 414 — 416. doi: 101007/BF00216072.

Smith AP, Tyrrell DAJ, Al-Nakib W, Barrow Gl,
Higgins PG, Leekam S, Trickett S. Effects and after-
effects of the common cold and influenza on human
performance. Neuropsychobiology, 1989; 21: 90 —
93. doi: 101159/00011855.

Smith AP, Tyrrell DAJ, Barrow GI, Coyle KB,
Higgins PG, Trickett S, Willman JS. The effects of
experimentally induced colds on aspects of memory.
Percept Mot Skills, 1990; 71: 1207 — 1215. doi:
102466/pms1990713f1207

Smith AP, Tyrrell DAJ, Coyle KB, Higgins PG.
Effects and after-effects of interferon-alpha on
human performance, mood and physiological
function. J Psychopharmacology, 1991; 5: 243 —
250. doi: 101177/026988119100500311.

Smith AP, Tyrrell DAJ, Al-Nakib W, Barrow Gl,
Higgins PG, Wenham R. The effects of zinc
gluconate and nedocromil sodium on performance
deficits produced by the common cold. J
Psychopharmacol, 1991; 5: 251 - 254. doi:
101177/026988119100500312

Smith AP, Tyrrell DAJ, Barrow Gl, Higgins PG,
Willman JS, Bull S, Coyle KB, Trickett S. Mood
and experimentally induced respiratory virus
infections and illnesses. Psychol Health, 1992; 6:
205-212. doi: 101080/08870449208403184.

Smith AP, Tyrrell DAJ, Barrow GlI, Higgins PG,
Bull S, Trickett S, Wilkins AJ. The Common Cold,
pattern sensitivity and contrast sensitivity. Psychol
Med, 1992; 22: 487-494.  doi: 101017/S003
3291700030427.

Drake CL, Roehrs TA, Royer H, Koshorek G,
Turner RB, Roth T. Effects of an experimentally
induced rhinovirus cold on sleep, performance and
daytime alertness. Physiol Behav, 2000; 71: 75-81.
doi: 101016/S0031-9384(00)0322-X.

Smith AP, Thomas M, Brockman P, Kent J,
Nicholson KG. Effect of influenza B virus infection
on human performance. Brit Med J, 1993; 306: 760
— 761. doi: 101136/bmj3066880760.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Heazlett M, Whaley, RF. The common cold: its
effect on perceptual ability and reading
comprehension among pupils of a seventh-grade
class J School Health, 1976; 46: 145-7. doi:
101111/j1746-15611976th02000x.

Bucks RS, Gidron Y, Harris P, Teeling J, Wesnes
KA, Perry VH. Selective effects of upper respiratory
tract infection on cognition, mood and emotion
processing: A prospective study. Brain Behav
Immun, 2008; 22: 399-407 doi:101016/jbbi2
00709005.

Hall SR, Smith AP. An investigation of the effects
and after-effects of naturally-occurring upper
respiratory tract illnesses on mood and performance.
Physiol Behav, 1996; 59: 569-577. doi:
101016/0031-9384(95)021112-4.

Matthews G, Warm JS, Dember WN, Mizoguchi H,
Smith AP. The common cold impairs visual
attention, psychomotor performance and task
engagement. Proceedings of the Human Factors and
Ergonomics Society 45th Annual Meeting Santa
Monica, CA: Human Factors and Ergonomics
Society, 2001; 1377-1381.

Smith AP. Sleep and the common cold. Journal of
Behavioral Health, 2012; 1: 114-117 doi:
105455/jbh20120322073850.

Smith AP. Behavioral effects of upper respiratory
illnesses: A consideration of possible underlying
cognitive mechanisms. Behavioral Sciences, 2012;
2: 38-49. doi: 103390/bs2010038.

Smith AP. Effects of the common cold on mood,
psychomotor performance, the encoding of new
information, speed of working memory and
semantic processing Brain Behav Immun, 2012. doi:
101016/jbbi201206012.

Smith AP, Brice C, Leach A, Tiley M, Williamson
S. Effects of upper respiratory tract illnesses in a
working population. Ergonomics, 2004; 47: 363-
369. doi: 101080/0014013032000157887.

Smith A, Rich N, Sturgess W, Brice C, Collison C,
Bailey J, Wilson S, Nutt, D. Effects of the common
cold on subjective alertness, simple and choice
reaction time and eye movements. J Psychophysiol,
1999; 13: 145-151 doi: 101027//0269-8803133145
Smith A, Thomas M, Kent J, Nicholson K. Effects
of the common cold on mood and performance.
Psychoneuroendocrinology, 1998; 23: 733-739 doi:
101016/s0306-4530(98)00042-0

Smith AP, Thomas M, Whitney H. After-effects of
common cold on mood and performance.
Ergonomics, 2000; 43: 1342-1349 doi: 101080/0
01401300421789

Smith AP, Sturges W, Rich R, Brice C, Collison C,
Bailey J, Wilson S, Nutt DJ. Effects of idazoxan on
reaction times, eye movements and mood of healthy
volunteers and subjects with upper respiratory tract
illnesses. J Psychopharmacol, 1999; 13: 148-151.
doi: 101177/026988119901300206.

www.ejpmr.com |

Vol 10, Issue 11,2023, |

ISO 9001:2015 Certified Journal | 60




Andrew P. Smith European Journal of Pharmaceutical and Medical Research

44, Smith AP, Thomas M, Brockman P. Noise,
respiratory virus infections and performance. Actes
Inrets, 1993; 34: 311-314.

45. Smith AP, Thomas M, Perry K, Whitney H.
Caffeine and the common cold J Psychopharmacol,
1997; 11(4): 319-324. doi: 101177/0269881970110
0406

46. Smith AP, Whitney H, Thomas M, Brockman P,
Perry K. A comparison of the acute effects of a low
dose of alcohol on mood and performance of healthy
volunteers and subjects with upper respiratory tract
illnesses. J Psychopharmacol, 1995; 9: 225-230 doi:
101177/026988119500900310.

47. Smith AP. Effects of upper respiratory tract illness
and stress on alertness and reaction time.
Psychoneuroendocrinology, 2013; 38: 2003-2009.
http://dxdoiorg/101016/jpsyneuen201303012

48. Smith AP, Nutt DJ. Effects of upper respiratory tract
illnesses, ibuprofen and caffeine on reaction time
and alertness. Psychopharmacology, 2014; 231:
1963-1974 doi: 101007/s00213-013-3339-7

49. Smith AP. Fatigue, susceptibility to the common
cold and its behavioural effects. Medical Research
Archives, 2020; 9(4): ISSN 2375-1924. doi:
https://doiorg/1018103/mrav9i42390

50. Smith AP. Effects of the Common Cold on
Simulated Driving. In: Bust, PD (Ed), Contemporary
Ergonomics, 2006; 621-624.

51. Smith AP, Jamson SL. An investigation of the
effects of the common cold on simulated driving
performance and detection of collisions. BMJ Open,
2012. 001047 doi:101136/bmjopen-2012-001047

52. Smith AP. Acute tension-type headache is
associated with impaired cognitive function and
more negative mood. Frontiers in Neurology:
Headache Medicine and Facial Pain, 2016; 7: 42
doi: 103389/fneur201600042 http://dxdoiorg/103389
/fneur201600042.

53. Smith AP. The Psychology of the Common Cold
and Influenza: Implications for COVID-19.
International Journal of Clinical Virology, 2020; 4:
27-31. DOI: 1029328/journalijcv1001011.

www.ejpmr.com | Vol 10, Issue 11,2023. |  1SO 9001:2015 Certified Journal | 61



https://doiorg/1018103/mrav9i42390

