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M A J O R A R T I C L E

Symptom Severity Patterns in Experimental
Common Colds and Their Usefulness in Timing
Onset of Illness in Natural Colds

Jack M. Gwaltney, Jr.,1 J. Owen Hendley,2 and James T. Patrie3

Departments of 1Internal Medicine, 2Pediatrics, and 3Health Evaluation Sciences, University of Virginia School of Medicine, Charlottesville

Mean total symptom severity scores for subjects with experimental rhinovirus colds peak 48 h after viral

inoculation. Also, total symptom scores for natural rhinovirus and nonrhinovirus colds peaked on day 2 of

illness in a long-term, noncompensated epidemiology study. In contrast, the mean total symptom scores for

compensated patients receiving placebo in natural cold treatment trials peaked on day 1. Comparisons by day

indicated that scores for symptoms reported as occurring on day 1 in the natural cold treatment trials

corresponded with experimental cold scores for symptoms reported 48 h after viral inoculation. Comparisons

of frequency and cumulative distribution scores for the 2 groups indicated that natural colds in the treatment

trials were of longer duration than reported. A mean total symptom severity score of �7 would capture 95%

of experimental colds 24 h after inoculation while excluding 30.5% of natural colds on day 1 of illness.

Histories given by compensated patients in natural cold treatment trials are inaccurate.

Investigators conducting treatment trials that involve

patients with natural colds perceive that there is a dif-

ficulty in enrolling patients during the early stage of

illness [1]. Cold illnesses are short-lived and self-lim-

ited. On average, total cold symptom scores indicate a

peak in severity 48 h after initiation of experimental

infection and then decrease [2]. It is undesirable to en-

roll patients into therapy trials if the cold exceeds 24 h

in duration, because the potential for maximum thera-

peutic benefit has been lost. Also, in this situation, any

beneficial effect associated with treatment can only be

compared with the status of the illness in control subjects

in whom symptom severity is improving spontaneously.

In the rhinovirus challenge model, virus is inoculated
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into the nose of susceptible volunteers to produce an

experimentally induced infection. Therefore, the in-

cubation period of the infection and the illness are

known. For subjects enrolled in challenge studies, pay-

ment is assured; thus, there is no monetary incentive

to falsify symptoms. In this model, treatment can be

started in the early phase of the illness when it will be

most beneficial and when the magnitude of its effect

can be most accurately measured. In contrast, it is not

possible to know when infection begins with natural

colds or to determine with certainty the duration of

the illness at the time that the patient presents for en-

rollment. The investigator depends on the timeliness

and accuracy of the symptom reporting by the patient

but has no means of verifying the accuracy of this in-

formation. Thus, an element of uncertainty is always

present in the results of treatment trials that involve

patients with naturally occurring colds.

This study was conducted to determine whether

symptom data collected from previous rhinovirus

challenge studies, in which onsets of infection and ill-

ness were known, will provide clues for determining

the duration of illness in patients with natural colds.
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Symptom patterns for subjects with experimental colds were

compared with those for patients with natural colds. This anal-

ysis provides information that may be useful for more-accurate

determination of the time of onset of natural colds.

MATERIALS AND METHODS

Data Sources

The data came from earlier studies of experimental and natural

colds [3–10]. In some studies, subjects reported the presence

or absence of symptoms; in others, the severity of cold symp-

toms was quantified by the modified method of Jackson [11].

In 2 studies [9, 10], the peak symptom score and the maximum

percentage of patients with symptoms were compared and were

found to occur on the same day.

The symptoms evaluated with use of the Jackson method are

sneezing, rhinorrhea, nasal obstruction, sore/scratchy throat,

cough, headache, malaise, and chilliness. Subjects are asked to

grade the severity of symptoms as “absent” (0), “mild” (1),

“moderate” (2), “severe” (3), and, in some experiments, “very

severe” (4) on a daily basis. A daily total symptom severity

score is obtained by adding the severity scores for the individual

symptoms. The diagnosis of a cold is made if the subject has

a minimum total symptom score of 6 during the 5 days of

observation and believes that he or she has a cold and/or has

reported rhinorrhea for �3 days.

In the first analysis, times of peak expression of total and

individual symptoms were compared using the results of 5

studies of experimental colds [3–7] and 3 studies of natural

colds [8–10]. Next, data from 141 subjects with experimental

colds who received placebo in 2 representative rhinovirus chal-

lenge studies [4, 5] were compared with data from 105 patients

who received placebo in a representative natural cold clinical

trial [10]. The symptom severity for subjects in both the ex-

perimental and natural cold groups had been quantified by the

modified Jackson method [11]. Patients with natural colds had

been instructed to report for enrollment for treatment at the

recognition of the first symptoms that they believed might rep-

resent the onset of a cold. Data from the 2 groups were com-

pared for mean total and individual symptom severity by day.

Time is reported as hours after virus inoculation for subjects

with experimental colds and as the day of illness on the basis

of the history given by patients with natural colds. Data from

these studies were then used to construct histograms comparing

the range of severity by day of the individual total symptom

scores for each subject and to perform an analysis of the time

to the development of maximum total symptom score.

Guidelines for human experimentation were followed, and

the protocol and consent form were approved by the Human

Investigation Committee of the University of Virginia (Char-

lottesville). Written informed consent was obtained from all

subjects before enrollment into the study.

Statistical Methods

Analysis of the mean total severity symptom score. The total

symptom severity scores were analyzed as correlated count data

by generalized estimating equations [12]. The model param-

eters for the marginal fixed effects were estimated by maximum

likelihood in a generalized linear model with a negative bi-

nomial link function [13]. The variance-covariance parameters

were estimated with an unstructured variance-covariance ma-

trix form with use of the Huber and White estimator [14]. The

independent variables included an index to distinguish between

patients whose data were derived from the natural cold study

(105 patients) and those whose data were derived from 1 of

the 2 experimental challenge studies (141 patients). Indices were

also included to distinguish between the 4 points in time when

the symptoms were evaluated during the experimental and nat-

ural cold studies (for experimental studies, 24 h, 48 h, 72 h, and

96 h after virus inoculation; for natural colds, days 1, 2 , 3, and

4 of illness, as determined by patient history). As the final com-

ponents of the model, indices were included to estimate study

group by time interaction. The time point by time point com-

parison between the mean total symptom severity scores for the

2 groups was conducted via linear contrast. Statistical inference

was determined by the magnitude of the Wald x2 statistic. The

rejection of the null hypothesis of no effect was at the P � .05

level of significance. Confidence interval construction for the

group mean and the ratio of the group means were based on

the Wald normal approximation, and the limits were determined

at the 95% level of confidence. All of the statistical computation

were performed with the PROC GENMOD procedure on SAS

software, version 8.0 (SAS Institute).

Analysis of the distributions of the total symptom severity

score. The 24-, 48-, 72-, and 96-h symptom severity score

frequency distributions from the experimental challenge studies

were compared with the day 1, 2, 3, and 4 symptom severity

score frequency distributions from the natural cold study with

use of the nonparametric log-rank x2 test [15]. The log-rank

test was used to evaluate whether the empirical cumulative

distributions (ECDs) of the scores of the respective study

groups were equal at corresponding points in time. The values

of the ECD were determined from the empirical distribution

function [16], and, for any par-ecdf(y) p #(scores � score y)/n

ticular observed score y, the value of the ecdf represented the

proportion of the observed symptom severity scores that had

a value less than or equal to that particular score. When the

empirical distribution function was evaluated over all of the

observed symptom severity scores of a particular group, this

provided an estimate for the cumulative distribution [17] of

the scores for the study population represented by that partic-
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Table 1. Day of mean peak symptom expression (severity score and/or percentage of patients) in experimental and natural colds.

Symptom

Natural colds

Percentage of patients
with symptomsb Percentage of patients

with symptoms and
Experimental rhinovirus cold
symptom severity scoresa

Rhinovirus
colds

Nonrhinovirus
colds

severity score,c

CUEd

1992 [3]
(n p 40)

1996 [4]
(n p 75)

1997 [5]
(n p 112)

1999 [6]
(n p 96)

2002 [7]
(n p 27)

1963–1966 [8]
(n p 139)

1963–1966 [8]
(n p 326)

1999 [9]
(n p 79)

2000 [10]
(n p 105)

Total 2 — 2 2 2 2 2 1 1

Rhinorrhea 2 2 2 — 2 3 2 1 1

Nasal obstruction 2 2 2 — 2 2 2 1 2

Sneezing 3 3 3 — 3 1 — 1 1

Sore throat 1 2 2 — 2 2 — 1 1

Cough 4 4 4 — 4 5 3 2 1

Headache 2 — 2 — 2 2 — 1 1

Malaise 2 — 2 — 2 2 — 1 1

NOTE. CUE, colds of undetermined etiology.
a Severity based on the modified Jackson method of scoring [11].
b Percentage of subjects with the symptom on a given day; patients received no monetary compensation.
c The maximum percentage of patients with a given symptom and the peak score for that symptom on the same day.
d Virus diagnostic studies were not performed.

ular group. The 95% CI construction for estimating the upper

and lower bound of the population cumulative distribution

was based on a 100 ( ) Bonferroni criterion, in which1 � a/2k

the value a represented the type 1 error rate, and the value k

represented the number of unique cut points at which the

cumulative probability was evaluated. Bonferroni confidence

limits were used to attain 95% CIs with the specified coverage

probability. This required taking into account the inherent cor-

relation between the succession of values of the ECD. A type

1 error rate of 0.05 was used in the 95% CI construction;

therefore, the overall simultaneous coverage probability was

�95%. All of the statistical computations for the analysis of

the distributions of the total symptom severity scores were

performed with Splus, version 2000 (Insightful).

RESULTS

Day of peak mean symptom expression. The mean total

symptom severity score in adults with experimental rhinovirus

colds peaked on day 2 in 4 studies (table 1) [3, 5–7]. In a long-

term epidemiological study of natural colds caused by rhino-

virus and viruses other than rhinovirus in adults who were not

compensated, the percentage of patients with symptoms also

peaked on day 2 [8]. In contrast, in 2 cold treatment trials

involving natural colds of unknown etiology in patients who

were paid to participate, the percentage of subjects with symp-

toms and the mean total symptom severity scores peaked on

day 1.

With regard to individual cold symptoms, the day of peak

severity or prevalence was the same in most instances for sub-

jects with experimental rhinovirus colds [3–7] and for patients

with natural colds in the epidemiology study [8]. The severity

of rhinorrhea peaked on day 2 in all instances except for natural

rhinovirus colds, for which the prevalence peaked on day 3.

The prevalence of nasal obstruction peaked on day 2 in all

groups. The severity of sneezing peaked on day 3 in all exper-

imental cold groups, and the prevalence peaked on day 1 in

the rhinovirus natural cold group. The severity of sore throat

peaked on day 2 in all of the experimental cold groups except

one, in which it peaked on day 1. The severity of cough peaked

on day 4 in all experimental cold groups, and the prevalence

peaked on days 5 and 3 for natural rhinovirus and nonrhi-

novirus colds, respectively. The severity of headache and malaise

peaked on day 2 in all groups. In contrast, all of the individual

symptoms peaked in severity on day 1 in the patients in the 2

clinical trials, with the exception of nasal obstruction and

cough, which peaked on day 2 in one instance each.

Comparison of mean total and individual symptom severity

scores by day. The mean total symptom severity score for

141 subjects with experimental colds [4, 5] was 2.8 (95% CI,

2.4–3.2) 24 h after virus inoculation (figure 1A). In contrast,

the mean total symptom severity score for 105 patients with

early natural colds (i.e., early onset of first symptom) [10] at

the time that they presented for enrollment for treatment (day

1) was 6.8 (95% CI, 6.1–7.5). This represented a 2.4-fold in-

crease (95% CI, 2.0–2.9-fold increase; ) in the totalP ! .001

symptom score above the mean of the experimental cold group.

By 48 h after virus challenge, the mean total symptom score

for the experimental cold group had increased to 6.6 (95% CI,

5.9–7.3), whereas, on day 2, the score of the natural cold group



Symptom Severity in Colds • CID 2003:36 (15 March) • 717

Figure 1. Mean total symptom severity scores, by time point, in 105 patients with natural colds (solid line) and in 141 subjects with experimental
colds (dashed line). A, Comparison of natural cold scores starting on day 1 of illness to experimental cold scores starting 24 h after viral inoculation.
B, Comparison of natural cold scores on starting on day 1 after illness to experimental cold scores starting 48 h after viral inoculation.

had decreased to 6.25 (95% CI, 5.5–7.0), resulting in similar

scores ( ). The change in the mean total symptom scoreP p .55

for the 2 groups was in opposite directions over the time period

of 24 h/day 1 to 48 h/day 2, and the rate of change was sub-

stantially different ( ). In the subsequent period fromP ! .001

48 h/day 2 to 72 h/day 3, the rate of the improvement in

symptoms was similar for the 2 groups ( ), whereas, fromP p .2

72 h/day 3 to 96 h/day 4, the rate of improvement was greater

for the experimental cold group ( ).P p .02

To determine whether patients in treatment trials who have

natural colds reported for enrollment later than instructed, the

total symptom scores for the 2 groups were compared by shift-

ing the scores for the natural cold group forward by 24 h to

compensate for the suspected delay in reporting. The data point

representing the score at the time of reporting for enrollment

(day 1) in the natural cold study was shifted to day 2 and that

of day 2 to day 3, et cetera (figure 1B). The mean symptom

score for the natural cold group of 6.8 reported on day 1 aligned

with the 48-h experimental mean symptom score of 6.6. With

this adjustment, the mean symptom score at 48 h in the ex-

perimental cold group was comparable to the mean symptom

score on day 1 in the natural cold group ( ). The rate ofP p .7

decrease in the mean total symptom score from 48 h to 72 h

for the experimental cold group was similar to the rate of

decrease in the total mean symptom score for the natural cold

group from day 1 to day 2 ( ). Similarly, the mean totalP p .6

symptom score for the experimental cold group at 72 h was

comparable to the mean total symptom score for the natural

cold group on day 2 ( ). The rate of decrease of the meanP p .4

total symptom score from 72 h to 96 h for the experimental

cold group was 1.25-fold greater (95% CI, 1.09–1.40-fold

greater; ) than the rate of decrease of the mean totalP ! .001

symptom score for the natural cold group from 2 to day 3. At

96 h, the mean total symptom score for the experimental cold

group was 3.8, which was significantly less ( ) than theP p .004

mean symptom score of 5.1 for the natural cold group on

day 3.

The mean scores for 6 individual symptoms were also com-

pared between the experimental and natural cold groups (figure

2). A comparison was first made between values at 24 h after

virus inoculation (experimental cold group) and day 1 (natural

cold group).

In all instances, the scores for the experimental cold group

increased during the interval between 24 h and 48 h after

virus inoculation. In contrast, in the natural cold group, the

scores for 5 of the symptoms decreased between day 1 and

day 2. The single exception was the score for nasal obstruc-

tion, for which there was a slight increase. When the day 1

scores for the natural cold group were shifted forward to

correspond with the 48-h postinoculation scores for the ex-

perimental cold group, the curves of the 2 groups became

similar. The largest discrepancies were for sneezing (for which

cold scores for the experimental cold group, but not for the

natural cold group, increased between 48 h/day 1 and 72 h/

day 2) and coughing (for which cold scores for the natural

cold group decreased and scores for the experimental cold
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Figure 2. Mean individual symptom severity scores, by time point, in 105 patients with natural colds (solid line) and 141 subjects with experimental
colds (dashed line). Shown are comparisons of natural cold scores starting on day 1 of illness to experimental cold scores starting 24 h after viral
inoculation (top panels) and with the natural cold scores shifted forward by 24 h (bottom panels).

group increased during this period). However, cough scores

then increased for both groups during the next 2 periods, as

expected from previous cold studies.

Comparison of the frequency and the cumulative distri-

bution of total symptom severity scores. The frequency dis-

tributions of the total symptom severity scores from the ex-

perimental and natural cold groups were analyzed (figure 3)

and used to calculate the ECDs of the total symptom scores

for the experimental and natural cold groups, with and without

shifting the scores of the natural cold group forward by 24 h
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Figure 3. Comparison of the frequency of total symptom severity scores, by time point, in 105 patients with natural colds and 141 subjects with
experimental colds.

(figure 4). Before the shift, the ECD of the symptom scores for

the experimental cold group at 24 h differed from ECD of the

symptom scores for the natural cold group on day 1 in that

there was a tendency to observe higher symptom scores for the

natural cold group than for the experimental cold group

( ). The examination of the symptom scores at 48 h/P ! .001

day 2, 72 h/day 3, and 96 h/day 4 showed no difference between

the 2 groups’ ECDs ( , , and , respectively).P p .45 P p .2 P p .7

After the forward shift of the natural cold group’s scores by

24 h, there was no difference in the scores between the natural

cold group ECD on day 1 and the experimental cold group

ECD at 48 h ( ). Similarly, the symptom score ECD forP p .8

the natural cold group on day 2 was comparable to the symp-

tom score ECD for the experimental cold group at 72 h

( ). On day 3, the natural cold group showed a higherP p .4

symptom score than did the experimental cold group (P p

); this probably reflected underreporting of symptoms by.004

volunteers who were anxious to be released from isolation in

the motel.

Estimated total symptom severity score cumulative proba-

bility distribution at 24 h/day 1. An estimate was made of

the total symptom severity score cumulative probability dis-

tribution for the experimental cold group at 24 h and the

natural cold group on day 1 (table 2 and figure 5). The vertical

bars in the figure represent the 95% CIs for the estimation of

the study population cumulative distribution at particular total

symptom score cut points. The highest individual total symp-

tom score in the experimental cold group at 24 h was 18; the

highest score in the natural cold group at day 1 was 15. Al-

though the maximum scores did not differ greatly, the middle

50% of the distribution for the 2 groups did not overlap. The

scores for the natural cold group had a range of 4–8, whereas

those for the experimental cold group had a range of 1–4. In

the experimental cold group, only 5% of subjects had a total



Figure 4. Comparison of the cumulative distribution of total symptom severity scores, by time point, in 105 patients with natural colds and 141
subjects with experimental colds. A, Day 1 of illness for natural colds compared with 24 h after inoculation for experimental colds. B, Day 1 of illness
for natural colds compared with 48 h after inoculation for experimental colds.
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Table 2. The estimates for the cumulative probability of ob-
serving a total symptom severity score (TSS) with magnitude less
than or equal to some specified total symptom severity score (S).

Symptom
severity score

Cumulative probability
of TSS � S (95% CI)

Experimental
cold group

Natural
cold group

1 0.369 (0.261–0.492) 0.010 (0.001–0.149)

2 0.504 (0.384–0.623) 0.067 (0.023–0.181)

3 0.745 (0.625–0.836) 0.200 (0.110–0.336)

4 0.816 (0.702–0.892) 0.276 (0.169–0.418)

5 0.887 (0.784–0.944) 0.381 (0.256–0.524)

6 0.922 (0.827–0.967) 0.543 (0.403–0.677)

7 0.950 (0.862–0.983) 0.695 (0.553–0.808)

8 0.957 (0.871–0.987) 0.752 (0.612–0.854)

9 0.972 (0.888–0.993) 0.819 (0.685–0.904)

10 0.979 (0.895–0.996) 0.857 (0.728–0.931)

11 0.986 (0.899–0.998) 0.895 (0.773–0.956)

12 0.986 (0.899–0.998) 0.914 (0.796–0.967)

13 0.993 (0.885–1.000) 0.924 (0.807–0.972)

symptom score of �7 at 24 h after being inoculated with virus.

In contrast, 30.5% of patients in the natural cold group had a

total symptom severity score of �7 on day 1 of reported illness.

Rate of decrease in the total symptom score relative to the

score on day 1. The 105 patients in the placebo group in

the natural cold trial [10] were divided into 6 groups on the

basis of the severity of total symptom scores on day 1. The

scores for each group were adjusted to a baseline of 0 (figure

6). The rate of decrease in mean total symptom scores during

the next 4 days for 8 patients with a day 1 score of 114 was

much more pronounced than that for patients in the other

groups. This suggests that the individuals with the highest pre-

senting scores differed from the individuals in other groups

with regard to the characteristics of their reported illness. That

the severity of their symptom scores on day 1 was highly un-

usual is shown by a cumulative probability of only 0.01 of

having a score on day 1 of 114 on the basis of the data from

the experimental cold group (table 2).

DISCUSSION

People with the common cold are traditionally portrayed as

having a tender, red nose, having dripping mucus, and being

in the act of sneezing. However, many, if not most, patients

with active colds may show no objective manifestations of ill-

ness unless they are seen during periodic episodes of sneezing,

nose blowing, or coughing. This is especially true during the

very early stages of a cold, which is the optimum time to begin

treatment [7]. Because objective signs of an early cold are usu-

ally lacking, clinical trials of cold treatments rely primarily on

subjective data obtained by history from the patient. Symptom

scores have the advantage of measuring patient morbidity, the

relief of which is one of the primary goals of therapy. However,

symptom scores have the disadvantage of being dependent on

the accuracy of the history.

This study suggests that patients with natural colds report

for enrollment for treatment later in the course of their illness

than is indicated by the symptom history. There are several

possible reasons for this. Experimental colds have an incubation

period of ∼10 h [18]; therefore, if treatment is started 24 h

after virus inoculation, the illness is ∼14 h in duration at the

start of treatment. On the other hand, a natural cold may begin

early on one day, and the patient might not report for enroll-

ment for treatment until the afternoon of the next day. In this

instance, the cold is accepted as being of 1 day’s duration but

actually has been progressing for 36 h.

Second, the monetary incentive for participating in cold

studies affects the accuracy of the histories given by some pa-

tients. In 2 cold treatment studies in which potential enrollees

prospectively maintained a daily symptom diary, the duration

of illness as reported in the history given at the time of pre-

sentation for enrollment for treatment was 1 or more days

shorter than that given in the written record in the symptom

diary in 6% and 35% of patients [1]. In this situation, some

patients have heatedly denied the inaccuracy of the history and

demanded to be enrolled into the study to receive payment.

Of greater concern is the suspicion that some individuals may

completely falsify an illness to gain entrance into a study. Fi-

nancial incentive is not an issue in virus challenge studies in

which volunteers are assured of payment regardless of the out-

come of participation. Other reasons for delayed enrollment

include patients who have honest doubts about whether a cold

is beginning or who are too preoccupied with daily activities

to notice early mild symptoms. However, people can recognize

early cold symptoms. One study showed that, in 81% of patients

with natural colds, the interval between the initial symptom

and when the individual “knew he had a cold” was �16 h [19].

In the present study, the clinical characteristics of experi-

mental rhinovirus colds of known duration was used as a

benchmark for comparing the characteristics of illnesses that

were reported as natural colds in a clinical trial. The experi-

mental colds used for comparison all met the modified Jackson

criteria [11]. The use of experimental rhinovirus colds as a

benchmark is justified, because earlier work has shown that

natural rhinovirus colds reported in a long-term epidemiolog-

ical study with no financial incentives had similar clinical char-

acteristics to experimental rhinovirus colds [20]. Also, the ep-

idemiological study cited above [8] showed that the clinical

characteristics of natural colds that were rhinovirus positive

were similar to the clinical characteristics of those that were

rhinovirus negative.
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Figure 5. Estimated cumulative probability distribution of total symptom scores on day 1 of illness for natural colds and 24 h after inoculation for
experimental colds. Vertical bars, 95% CIs for the estimation of the cumulative distribution for the study population at particular total symptom score
cut points.

With the use of experimental colds as a benchmark, it was

shown that the mean total symptom score for day 1 was higher

than expected in a considerable proportion of patients with

natural colds in the treatment trial. This suggested that these

colds were of longer duration than was reported. The treatment

studies that were analyzed used prospective surveillance of cold

symptoms before enrollment. In studies in which this is not

done, the problem of late enrollment may be worse.

There was also a suggestion that there may have been some

fabrication of symptoms. This suggestion was supported by the

finding that the patients who had the highest scores on day 1

(114) had an unusually rapid resolution of symptoms com-

pared with patients who had lower scores on day 1. By use of

the experimental cold benchmark, there was only a .01 prob-

ability that scores of this magnitude would be reported �24 h

after onset of infection. An alternative explanation for the high

scores is that they represented illness due to other viruses, such

as influenza virus or adenovirus. The studies were not con-

ducted during influenza epidemics, and it would be unusual

for the symptoms of influenza or acute respiratory disease due

to adenovirus to resolve as rapidly as reported.

The total symptom score probability distribution at 24 h for

experimental colds and day 1 for natural colds showed that a

symptom severity score of �7 at 24 h after virus inoculation

captured 95% of the experimental colds while excluding 30.5%

of the natural colds reported as occurring on day 1 of illness.

In future natural cold treatment trials, it may be useful to use

a day 1 total symptom score of 17 as an exclusion criterion to

help achieve enrollment of patients with early colds and to

eliminate bogus cases of illness. In addition, investigators may

want to consider enrolling patients �12 h after the first rec-

ognition of a possible cold symptom. Use of a 12-h cutoff for

enrollment may require that the treatment and placebo supplies

be available to participants in their residence.

Natural cold studies also have the problem of compliance in

taking medication. The patients in the natural cold study in

this report were primarily college students. More accurate in-

formation may have been collected if an older and more re-

sponsible population had been used, as in previous studies [21].

Addition of virologic testing to a natural cold study does not

solve the problem. The yield with testing is satisfactory for

rhinovirus but not good for the other cold viruses, such as

coronavirus [22]. Also, viral testing provides no information

on duration of illness. Others have recently commented on the

underreporting and fabrication of information in the medical

history and of the importance of having a better understanding

of this phenomenon [23]. The present study used histories from

subjects with natural and experimental colds to further inves-
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Figure 6. Rate of decrease in total symptom score relative to the
severity of the score on day 1. The scores for all groups have been
adjusted to a baseline value of 0. Symptom severity score on day 1: �,
�14 ( ); �, 10–13 ( ); �, 8–9 ( ); �, 6–7 ( );n p 8 n p 11 n p 13 n p 33
�, 4–5 ( ); �, �3 ( )n p 19 n p 21

tigate this problem. The findings indicate that it may be possible

to improve clinical trials involving patients with natural colds

by use of entry criteria based on a predetermined value for the

presenting total symptom score.
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