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Background: The psychological status of volunteers was investigated to provide a theoretical method for Phase I clinical tri-
al management and result analysis.
Material/Methods: The Symptom Checklist 90 (SCL-90) and Eysenck Personality Questionnaire (EPQ) were used to assess the psy-
chological status 200 healthy Chinese volunteers.

Results: SCL-90 results indicate that the average value of positive factors is 10.32+14.26 by self-assessment of healthy
volunteers, somatization factor is 1.13+0.13, compulsive symptom factor is 1.29+0.27, interpersonal sensitivi-
ty factor is 1.31+0.21, depression factor is 1.26+0.33, anxiety factor is 1.21+0.21, hostility factor is 1.08+0.26,
phobia factor is 1.05+0.18, paranoid factor is 1.12+0.23, and psychotic symptom factor is 1.17+0.26.

Conclusions: Compared to the norm in China, the score of each factor of healthy volunteers was relatively low, with a sta-
tistically significant difference (P<0.001). EPQ results show that P score was 4.59+2.33, E score is 13.13+4.32,
N score was 6.89+5.26, and L score was 13.21+4.25 for the 200 healthy volunteers. Compared to the norm in
China, the P and N scores were lower, and the E and L scores were higher, with a statistically significant differ-
ence (P<0.001).
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Material and Methods

Clinical research is a key step for clinical application of a new
drug from the laboratory. In China, clinical trials and bioequiv-
alence tests are usually referred to as clinical studies [1].
The time and money cost of a clinical study is extremely high.
According to statistics from the Pharmaceutical Research and
Manufacturers of America (phRMA), the average cost of de-
veloping a new drug in the United States is currently between
0.8 and 1 billion dollars, the average time needed is 10-15
years, and more than 70% of the cost and time is spent on
clinical research [2].

A clinical trial can be divided into 4 phases in most of coun-
tries in the world, and the basic standards and technical re-
quirements of each phase in a clinical trial are strictly reg-
ulated [3]. The phase I clinical trial, which is also called the
clinical pharmacology and toxicology phase, aims at the new
drugs which have already passed the assessment of pre-clin-
ical safety and efficiency [4].

During phase |, the tolerance of volunteers to new drugs is in-
vestigated to propose a preliminary safe and efficient drug ad-
ministration protocol, which is used to guide the next stage
of clinical trials. The pharmacokinetics of drugs, such as ab-
sorption, distribution, metabolism, excretion, and other phar-
macokinetics, are studied in vivo. A good protocol and well-
organized program can ensure a high-quality clinical trial and
allow the study to proceed smoothly. The establishment of
standard methods with high sensitivity and specificity, small
error, good evaluation system, and, most importantly, qualified
and healthy volunteers, help assure successful completion of
a clinical trial. Normally, only healthy volunteers are involved
in phase | clinical trials. Prior to a clinical trial, a professional
and comprehensive risk assessment for healthy volunteers will
significantly reduce the interference of clinical research results
caused by the volunteers themselves. Therefore, the evalua-
tion of all the factors related to volunteers is particularly im-
portant at the initial stage of phase | clinical trials. Currently,
only physical health of volunteers is assessed before clinical
trials, and there is little to no attention to their psychological
health. In an actual clinical trial, the emotional characteristics
and personality of healthy volunteers are related not only to
volunteer compliance, but also to adverse events, and can even
affect the blood parameters in pharmacokinetics, and eventu-
ally influence the final results of drug clinical trials [5-12]. In
the present study, the emotional and personality character-
istics of healthy volunteers in phase I clinical trials were in-
vestigated to understand these volunteer characteristics. Our
study provides a theoretical foundation for the management,
quality control, and results analysis of future clinical studies.

Research objectives

A convenience sampling method was applied to screen the
healthy volunteers who were registered in the phase | data-
base of qualified units for drug clinical trials in a Beijing upper
first-class hospital. We randomly selected 200 volunteers by
database administrator according to the registration number.
Inclusion criteria were: age 18 years or above, able to commu-
nicate or write i Chinese language, and voluntary participation.

Methods

Two questionnaires were used in this study: the Symptom
Checklist 90 (SCL-90) and the Eysenck Personality Questionnaire
(EPQ).

Symptom Checklist 90 (SCL-90)

SCL-90 consists of 90 items, including a very broad area of psy-
chiatric symptomatology ranging from feeling, emotion, think-
ing, consciousness, behaviors and living habits, interpersonal
relationships, diet, and sleep. Ten factors are used to reflect
the psychological symptoms in 10 aspects. The results of this
questionnaire explain the number of positive items for primary
basis (with a score of no less than 2) and score of each factor.
The greater the number of positive items, the higher the score
for each factor, with a higher score indicating worse psycholog-
ical health. When a score is greater than 2 (beyond the normal
average number), there might be some psychological problems
in that aspect. The questionnaire is a classic self-assessed list.
According to the Degrogatis report, the validity coefficient of
various symptoms is between 0.77 and 0.99. The China Scale
Collaborative Group has applied the Global Assessment Scale
(GAS) and Social Introversion Scale (SI) to check parallel valid-
ity of SCL-90; a negative correlation was found between the
total score of SCL-90 and GAS (p<0.05-0.01) and a positive
correlation was found between SCL-90 score and Sl (p<0.01).
All these results indicate that SCL-90 has good reliability and
validity among the normal population. The reliability and va-
lidity meet the requirements of measurement [13].

Eysenck Personality Questionnaire (EPQ)

EPQ was compiled by a British psychologist, H. J. Eysenck, as
a self-report scale, and was developed on the basis of the
“Eysenck Personality Inventory” (EH) [14]. The number of
items in the revised version in China was changed from 107
to 88 [15], including 4 subscales: internal and external pro-
pensity scale (E), neuroticism (N), psychoticism (P), and validi-
ty scale (L). The reliability of E, N, and L scales is between 0.74
and 0.78. However, the P scale reliability is between 0.54 and
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0.60, suggesting that EP makes RSC not only inherit the advan-
tage of original questionnaire with high reliability of E, N and L
scale, but also retain the disadvantage of an unstable P scale.

Data collection method

Healthy volunteers were randomly selected from a phase |
clinical trial database of a qualified upper first-class hospital
in Beijing. Potential volunteers were first contacted by phone
to inform them about the purposes and procedures of study.
If they agreed to participate, they came to the drug clinical tri-
al institution personally for a check-up. The personnel respon-
sible for information collection were professionally trained to
ensure that used a standard approach, such as using the same
tone of voice and attitude to communicate with volunteers.
Thus, the effect of subjective factors of researchers on infor-
mation acquisition was minimized and the subjective bias re-
sulting from human factors was reduced. During the process
of questionnaires collection, any missing items were careful-
ly checked to ensure all questions were complete. The survey
was conducted by 2 trained researchers with direct inquiry,
one asked questions and the other recorded answers from a
volunteer. A total of 200 questionnaires were issued, and 200
valid questionnaires were recovered. The recovery rate and the
effective rate in this method were both 100%.

Statistical method

All data were input using Epidata 3.0 software and SPSS 18.0
was used for statistical analysis. Continuous variables are ex-
pressed as mean + standard deviation. The comparison be-
tween constituent ratios and rates was conducted using the chi-
square test. P<0.05 was considered as statistical significance.

Results

General information

Average age of the healthy volunteers was 28.6+7.8 years
old. Table 1 lists their data, including age, gender, education,
work, and income.

SCL-90 results

The average value of positive factors was 10.32+14.26 by self-
assessment of healthy volunteers. Among all factors, somati-
zation factor was 1.13+0.13, compulsive symptom factor was
1.29+0.27, interpersonal sensitivity factor was 1.31+0.21, de-
pression factor was 1.26+0.33, anxiety factor was 1.21+0.21,
hostility factor was 1.08+0.26, phobia factor was 1.05+0.18,
paranoid factor was 1.12+0.23, and psychotic symptom fac-
tor was 1.17+0.26.
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Table 1. General information of healthy volunteers.

ltems Healthy volunteers

(n=200)
Age
"""" lessthan30 112
"""" Between30and44 8
"""" Between45and59  NA
"""" More than60  NA
Gender
"""" Male 16
"""" Female s
Education
"""" Primary school 3
"""" junior school 4
"""" WighSchool &
"""" Colege 55
"""" University and above 18

Between RMB 70,000 and RMB
90,000

More than 90,000 1

Compared to the norm in China, the score of each factor of
healthy volunteers was relatively low. The ¢ test results show
that the difference has statistical significance (P<0.001), and
the data are listed in Table 2.

EPQ scores

According to EPQ results, P score was 4.59+2.33, E score was
13.13+4.32, N score was 6.89+5.26, and L score was 13.21+4.25
for the 200 healthy volunteers. Compared to the norm in China,
the P and N scores were relatively lower, and the E and L scores
were relatively higher. The ¢ test results show that the differ-
ence has statistical significance (P<0.001), and the data are
listed in Table 3.
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Table 2. Comparison of results obtained by self-assessment of healthy volunteers and norm data %+SD).

Item Healthy volunteers (n=200) Norm (n=1388) 4
Somatization 1.13+0.13 1.3740.48 0.000
""""" Compulsive symptom  129:027 16052 0000
""""" Interpersonal sensitivity ~ 131x021  1e5t0061 0000
""""" Depresson 1264033 1508005 0000
""""" Anxety 121021 139:043 0000
""""" Hostlty ~  108t026 1461055 0000
""""" Phoba  1o0st0018 123041 0000
""""" Paranoid  11$023 143057 0000
""""" Psychotic symptom 1171026 1295042 0000
""""" Average positive factors  1032:1426  2492:1841 0000

Table 3. Comparison of EPQ results obtained by healthy volunteers and norm data (x+SD).

Item Healthy volunteers (n=200) Norm (n=458) P
P score 4.5942.33 7.86+3.05 0.000
 Esoe 13131432 o85:436 0000
 Nsoe 6891526 1081x445 0000
© lsore  1321:425 11754355 0000
Discussion and self-rating depression scale to assess psychological status

Adverse events data collection uses tools such as SCL-90, which
is one of most widely used test scales for psychological health
worldwide. In this method, 10 factors are selected to reflect
the psychological symptoms of a person, including somatiza-
tion, compulsive symptoms, interpersonal sensitivity, depres-
sion, anxiety, hostility, phobia, and paranoid and psychotic
symptoms. It is commonly used by psychiatric and psycholog-
ical counseling clinics to understand the psychological status
of counselors, and to examine the mental problems among
people having different occupations. Previous studies have
shown that the questionnaire has good reliability and validi-
ty [16]. SCL-90 has been widely used domestically and interna-
tionally in high school students [17], college students [18,19],
soldiers [20], tumor patients [21], and other groups of people.

Relevant studies have shown that psychological status of vol-
unteers in phase | clinical trial mainly includes phobia, anxiety,
and unstable emotion [22]. Due to the lack of correct under-
standing of experimental drugs and programs, phase | volun-
teers might exhibit suspicion and phobia regarding drugs and
adverse events, as well as a resistance to blood sampling [23].
These observations are consistent with the results of the pres-
ent study. Jiang et al. [24] applied the self-rating anxiety scale
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of 35 healthy volunteers before and after clinical trials. They
found that healthy volunteers had anxiety before and after clin-
ical trials. The study demonstrated that the score of each fac-
tor in SCL-90 was lower than the norm data of Chinese adults
in 1986 [25], suggesting that the overall level of psychologi-
cal health of Chinese healthy volunteers is significantly lower
than in general population adults. This result is closely relat-
ed to low income, unstable employment, and high life stress.
The present study found no symptoms of anxiety, phobia, so-
matization, or paranoia in healthy volunteers, which might be
related to 2 aspects. First, these volunteers have participated
in phase | clinical trials before. Second, they are not currently
participating in a clinical trial.

During a phase | clinical trial, the drugs are used in humans
for the first time. Therefore, it is inevitably for the healthy vol-
unteers to have fluctuation in their psychological conditions.
This fluctuation will affect final result [26] and result in psy-
chological unease [27]. In our study, the items such as somati-
zation, compulsive symptom, anxiety, paranoia, and psychotic
symptoms in SCL-90 can reflect a subjective sense of physi-
cal discomfort and trigger physical characterizations related to
adverse events. Other factors such as interpersonal sensitiv-
ity, depression, hostility, and phobia mainly reflect individual

Indexed in:  [Current Contents/Clinical Medicine] [SCI Expanded] [ISI Alerting System]
[ISI Journals Master List] [Index Medicus/MEDLINE] [EMBASE/Excerpta Medica]
[Chemical Abstracts/CAS]



CLINICAL RESEARCH

thinking, which is related to the compliance during the clini-
cal trial. Therefore, understanding the emotional character-
istics of volunteers before phase I clinical trials is critical for
the management of volunteers and adverse events, which fur-
ther affect the quality and outcome of the overall clinical trial.

The EPQ describes the personality of volunteers from 3 mutu-
ally orthogonal dimensions: introversion and extroversion (E),
neuroticism (N), and psychoticism (P). Researchers can under-
stand different personal characteristics from these 3 aspects.
In our study, the adult questionnaire by Gong containing 88
questions [15] was applied to investigate personality charac-
teristics of healthy volunteers. The results from this study will
be helpful for research on the effects of emotion on clinical
results of volunteers in phase | clinical trials.

The present study demonstrated that the score of E factor of
healthy volunteers is higher than the norm data, suggesting
that the volunteers in this experimental group are more extro-
verted, with a more outgoing personality, better social skills,
and are more eager to experience excitement and adventure.
They belong to the type of spontaneous emotion with high-
er social immaturity level. The scores of P and N dimensional
factors are lower than the norm data, suggesting that the vol-
unteers in this group are more stable, sympathetic, and con-
cerned about others. This is consistent with results reported
by Ouyang et al., who studied 119 healthy volunteers [28],
but is slightly different from the study by Jiang et al. on 35
healthy volunteers in a phase | clinical trial [24]. This might
due to the difference in the representativeness of the sam-
ples. In the study of Jiang et al., the age of healthy volunteers
was mainly between 18 and 22 years old, with greater emo-
tional fluctuation. The score of L factor in this study indicates
that present study has better stability.

Relevant studies [29] have demonstrated that personal charac-
teristics of volunteers can influence pharmacokinetics or phar-

macodynamics of a drug. According to Meyer et al. [30], a single
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dose of 0.3 mg/kg diazepam given to an extroverted individu-
al can significantly damage the reaction ability, while the reac-
tion ability of an introvert was not affected by the same dose.
Nakano et al. showed that the oral intake of caffeine and diaz-
epam has a significantly faster effect in individuals with high-
er scores of N dimensional factor [31]. The present study sug-
gests that assessment of personality characteristics of healthy
volunteers is highly relevant to the outcome of clinical trials.

This study has shown that the personality characteristics and
emotional qualities of healthy volunteers are both different
from the Chinese norm data, and both factors significantly
affect the management and results of clinical trials. Our re-
sults suggest that valid assessment methods should be used
to predict the emotional qualities and personality character-
istics of volunteers before they are involved the experimental
groups of clinical trials, which can provide theoretical foun-
dations for the management of volunteers and test results.
During clinical trials, the different emotions and personality
characteristics of volunteers can be effectively managed to
improve compliance of volunteers and to minimize the occur-
rence of false or adverse events, thus improving the quality
and efficiency of clinical trials.

Conclusions

This study selected a single clinical unit to conduct the re-
search; therefore, the results contain bias and deviation. In the
future, this type of clinical trial should be carried out in multi-
ple clinical centers to minimize the selection bias and to pro-
duce results that are more representative and useful. It should
be noted that the survey methods used in this study are not
suitable for quantitative analysis and multi-factor analysis of
relevant factors. A specific method for measurement should
be formulated and evaluated to access the cognition and will-
ingness to participate in clinical trials, which will significantly
facilitate the comparison between different studies.
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