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Factors Influencing Medical Informatics Examination Grade – Can Biorhythm,
Astrological Sign, Seasonal Aspect, or Bad Statistics Predict Outcome?
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Aim. To investigate whether and to what extent various parameters, such as individual characteristics, computer hab-
its, situational factors, and pseudoscientific variables, influence Medical Informatics examination grade, and how inad-
equate statistical analysis can lead to wrong conclusions.

Methods. The study included a total of 382 second-year undergraduate students at the Rijeka University School of
Medicine in the period from 1996/97 to 2000/01 academic year. After passing the Medical Informatics exam, students
filled out an anonymous questionnaire about their attitude toward learning medical informatics. They were asked to
grade the course organization and curriculum content, and provide their date of birth; sex; study year; high school
grades; Medical Informatics examination grade, type, and term; and describe their computer habits. From these data,
we determined their zodiac signs and biorhythm. Data were compared by the use of t-test, one-way ANOVA with
Tukey’s honest significance difference test, and randomized complete block design ANOVA.

Results. Out of 21 variables analyzed, only 10 correlated with the average grade. Students taking Medical Informatics
examination in the 1998/99 academic year earned lower average grade than any other generation. Significantly higher
Medical Informatics exam grade was earned by students who finished a grammar high school; owned and regularly
used a computer, Internet, and e-mail (p� 0.002 for all items); passed an oral exam without taking a written test
(p=0.004), or did not repeat the exam (p<0.001). Better high-school students and students with better grades from
high-school informatics course also scored significantly better (p=0.032 and p<0.001, respectively). Grade in
high-school mathematics, student’s sex, and time of year when the examination was taken were not related to the
grade, and neither were pseudoscientific parameters, such as student zodiac sign, zodiac sign quality, or biorhythm cy-
cles, except when intentionally inadequate statistics was used for data analysis.

Conclusion. Medical Informatics examination grades correlated with general learning capacity and computer habits of
students, but showed no relation to other investigated parameters, such as examination term or pseudoscientific pa-
rameters. Inadequate statistical analysis can always confirm false conclusions.
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The Mind, like the sense of sight, has its illusions; and just
as touch corrects those of the latter, so thought and calcu-

lations correct the former… One of the great advantages
of probability calculus is that it teaches us to distrust our

first impressions.

Pierre-Simon Laplace (1825)

It is very important for a physician today to have
computer skills and knowledge on medical informa-
tics. As both medical literature (1,2) and medical pro-
fessional associations (3) emphasize, such skills and
knowledge are almost indispensable in most facets of
physician’s professional life. There are suggestions
that basic education in medical informatics should be
introduced worldwide (3). Medical Informatics is a

mandatory undergraduate course at all Croatian med-
ical schools, although its organization slightly varies
from school to school. At the Rijeka University
School of Medicine, Medical Informatics is a 30-hour
course which students attend in the fourth semester.
Written exam has been introduced in 1998/99 aca-
demic year and consists of 22 multiple-choice ques-
tions with a single correct answer.

An anonymous questionnaire for students to
evaluate Medical Informatics course was first applied
in 1996. About 99% students at the time thought that
a medical doctor had to be comfortable with the use
of computer, 90% thought that he or she had to know
basic principles on how computers work, and 94%
agreed that basics knowledge on medical informatics
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had to be adopted during undergraduate studies. As
far as the exam outcome was concerned, Medical In-
formatics grade was found more objective after a writ-
ten test has been introduced (4).

Since the grade earned on a written examination
is considered the most objective measure of student
knowledge (5), we tried to determine if there was any
other factor that could differentiate between students
earning different grades on Medical Informatics ex-
amination. The incentive for investigation came in
early 1996, when a student asked not to continue an
oral examination, because “it was not the right day to
take the exam.” She said that she had learned hard
and understood the matter, but according to an
astrologic report, the timing was not right for any in-
tellectual activity. The stars predicted that she would
fail on the exam, irrespective of how much she had
learned. Thus, we decided to investigate whether as-
trology or biorhythm (“bad days”) might influence
students’ academic performance, in addition to other
parameters, such as high-school grades or computer
knowledge. The students were asked to provide their
date of birth and were assured that this information
would not be used for any personal tracking. We also
investigated how inadequate statistical analysis could
“prove” scientifically unfounded conclusions.

Participants and Methods

Participants

We surveyed 459 second-year students at the Rijeka Uni-
versity School of Medicine during a five-year study period, from
1996/97 to 2000/01. Immediately after passing Medical Informa-
tics exam, students were asked to fill out an anonymous question-
naire on their attitude toward learning medical informatics and
necessity of having computer skills for their future career. Data on
the student‘s date of birth, date of exam, sex, and high-school
mathematics and informatics grades were also collected.

Out of 459 students, 382 completed the questionnaire and
were included in the analysis, whereas 77 left some questions un-
answered and thus were excluded from the study. The sex distri-
bution and Medical Informatics exam grade of the excluded stu-
dents were compared with that of 382 students who completed
the questionnaire to test whether the excluded students were bi-
ased in any way.

Computation and Statistics

All variables except the exam grade were considered cate-
gorical and were presented in absolute and relative frequencies.
Data distributions were compared using chi-square test. One
nominal variable with uniform distribution of four classes, ran-
dom integers 1-4, was formed as a dummy to validate the statisti-
cal analysis and to be used for comparison with other variables
where uniform distribution was expected (6). Before randomiza-
tion, the number of classes in a dummy variable was set by
means of a fair dice, where “one” was excluded as unacceptable
event before the dice was thrown.

Pseudoscientific Parameters

Zodiac signs and biorhythm were pseudoscientific pa-
rameters analyzed in the study. The season when the student was
born (spring, summer, fall, or winter) and his or her zodiac sign
were calculated from the date of birth. For each students, we de-
termined the main zodiac sign (according to usual zodiac dates;
ref. 7), zodiac sign element (fire, earth, air, and water; ref. 7), and
zodiac odd/even group sign (fire and air signs are odd-numbered
and others are even-numbered, ref. 8).

Three biorhythm cycles – physical (23-day cycle), emo-
tional (28-day cycle), and intellectual (33-day cycle) – were cal-
culated on the basis of the following equation: sin�2� (life-
length/period)�, where life-length in days was calculated as the
number of days between the student’s birth date and the date of

exam (9). Since curves range from -1 to +1, biorhythm values
bellow -0.5 were considered unfavorable, above +0.5 were con-
sidered favorable, and between these two points were consid-
ered neutral (cut-off values included).

Grades

Exam grades (sufficient – 2, good – 3, very good – 4, and
excellent – 5) were analyzed as numerical variables. Data were
presented as a mean with standard deviation (±SD) and standard
error of mean (±SEM). The last measure of dispersion was used
to illustrate possible data misinterpretation.

Statistical Analysis

Exam grades were compared using t-test or one-way
ANOVA for each group variable. Variables were analyzed as in-
dependent, with no adjustment. When three or more categories
existed, Tukey’s honest significance difference test was used after
ANOVA for making pairs for post-hoc comparisons. P-values of
both t-test and Tukey’s honest significance difference test were as-
sessed when homogenous subsets of categorical variables were
defined, ie, when all existing categories were grouped into sub-
sets that differed significantly among but not within themselves.
Method revealed only two subsets of all variables tested, which
were marked by capital letters A and B.

For all statistical analyses, significance level was set at
p<0.05. Using t-test and one-way ANOVA, we found that aver-
age exam grades significantly differed in some variables. We fur-
ther analyzed these variables, using randomized complete block
design ANOVA, to determine which of the variables were mainly
responsible for the observed effect (10). Since we had no inten-
tion to predict the value of dependant variable, ie, the exam
grade, we did not analyze the combined interactions of factors in
block design ANOVA (11).

SPSS software (SPSS® for Windows 7.5, SPSS Inc., Chicago,
IL, USA) was used for all statistical analyses.

Results

Sex distribution and Medical Informatics exam
grade of the excluded students were compared with
that of 382 students who answered all the questions
from the questionnaire, to test whether the excluded
students were biased in any way (Table 1). Since no
significant difference was found, we assumed that
382 students in the study group composed a repre-
sentative sample of the second-year medical students.

Variables
Out of 21 variables analyzed, 10 significantly

differed in average grade in their categories (Table 2).
Students had lower average grade in the 1998/99 aca-
demic year than in other academic years (p<0.001).
Students who finished grammar high school (“gymna-
sium”) had significantly higher Medical Informatics
exam grades than those who finished medical or
other types of vocational high schools (p<0.001).
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Table 1. Comparison of students included in and excluded
from the study according to their sex and Medical Informatics
grades

No. (%) of students

Parameter
included
(n=382)

excluded
(n=77)* Statistics p

Sex:
men 151 (35.0) 22 (5.1) � 2=0.52 0.470
women 231 (53.6) 27 (6.3)

Grade:
number of grades 382 74 t=-1.28 0.202
mean±SD 3.48±1.04 3.31±1.03

*Out of 77 students excluded, 28 did not provide the information on their sex
and 3 did not provide grades (no overlap).



Table 2. Medical Informatics exam grade (mean� SD) in student groups according to 21 variables analyzed independently (t-test
or one-way ANOVA) and as multivariate (block design ANOVA)*

Difference in grades between groups

Variable group No. of Grade T-test/one-way ANOVA† Block design ANOVA Homogenous subsets‡

Variable values students (mean� SD) t/F p F p No. of subsets subset

Academic study year 1996/97 80 3.48 1.16 9.72 <0.001 5.45 <0.001 2 A
1997/98 87 3.71 1.06 A
1998/99 77 2.87 0.96 B
1999/00 69 3.70 0.85 A
2000/01 69 3.64 0.86 A

Student sex female 231 3.42 1.02 1.64 0.202 – – 1 –
male 151 3.56 1.06

High school type gymnasium 292 3.61 1.01 10.27 <0.001 3.97 0.020 2 A
medical 84 3.10 1.01 B
other vocational 6 2.67 1.21 B

Own computer no 197 3.32 1.03 9.83 0.002 2.46 0.117 2 A
yes 185 3.65 1.02 B

Routine use of computer no 112 3.18 1.07 13.76 <0.001 0.10 0.748 2 A
yes 270 3.60 0.99 B

Internet use no 156 3.21 1.00 19.30 <0.001 2.05 0.154 2 A
yes 226 3.67 1.02 B

E-mail communication no 271 3.34 1.02 17.65 <0.001 4.07 0.044 2 A
yes 111 3.82 1.00 B

Exam type oral 149 3.67 1.09 8.56 0.004 4.17 0.042 2 A
written (test) 233 3.36 0.98 B

Exam repeating no (first-time pass) 325 3.57 1.01 18.43 <0.001 3.08 0.080 2 A
yes (2 or 3 try) 57 2.95 1.00 B

Exam period summer 189 3.51 1.02 2.18 0.114 – – 1 -
fall 149 3.37 1.00
other 44 3.73 1.19

Average final high school grade sufficient and good 18 2.89 0.76 3.47 0.032 3.00 0.052 2 A
very good 126 3.44 1.08 B
excellent 238 3.54 1.02 B

Average high school Informatics grade sufficient and good 39 3.10 0.99 7.41 0.001 4.24 0.015 2 A
very good 131 3.31 1.02 B
excellent 212 3.65 1.02 B

Average high school Mathematics grade sufficient and good 113 3.31 1.04 2.62 0.074 – – 1 –
very good 142 3.49 1.02
excellent 27 3.61 1.03

Season of birth Spring 87 3.55 1.05 1.16 0.326 – – 1 –
Summer 104 3.40 0.95
Fall 93 3.37 1.08
Winter 98 3.60 1.06

Zodiac sign Aries 27 3.56 1.12 1.32 0.215 – – 1 –
Taurus 32 3.50 0.98
Gemini 28 3.61 1.10
Cancer 35 3.29 0.83
Leo 32 3.31 1.06
Virgo 37 3.59 0.96
Libra 24 3.29 1.12
Scorpio 33 3.52 1.09
Sagittarius 38 3.29 1.09
Capricorn 33 3.24 0.94
Aquarius 33 3.64 1.08
Pisces 30 3.97 1.03

Zodiac sign element Fire 97 3.37 1.08 0.70 0.552 – – 1 –
Earth 102 3.45 0.96
Air 85 3.53 1.10
Water 98 3.57 1.02

Zodiac sign group Odd 182 3.45 1.09 0.37 0.541 – – 1 –
Even 200 3.51 0.99

Intellectual biorhythm unfavorable 108 3.38 1.06 0.92 0.402 – – 1 –
neutral 148 3.48 1.04
favorable 126 3.56 1.02

Emotional biorhythm unfavorable 111 3.45 1.07 0.23 0.798 – – 1 –
neutral 151 3.52 1.00
favorable 120 3.46 1.06

Physical biorhythm unfavorable 126 3.42 1.05 1.17 0.311 – – 1 –
neutral 120 3.42 1.02
favorable 136 3.59 1.04

Random number 1-4 1 96 3.42 1.01 0.72 0.541 – – 1 –
2 92 3.61 1.08
3 101 3.42 1.03
4 93 3.48 1.03

*Both statistics are presented with test distribution values t and F, and level of probability.
†T-test (t-values) was used in analyzing variables with two groups, whereas one-way ANOVA (F values) was used for the analysis of other variables consisting of three or
more groups.
‡When three or more variable categories existed, Tukey’s honest significance difference test was used after ANOVA for making all pairs of post-hoc comparisons. P-val-
ues of t-test or post-hoc tests (data not shown) were examined when existing categories were grouped into subsets, with significant difference among and insignificant
difference within them (ie, homogenous subsets). Data analysis revealed maximum of two subsets in all variables, denoted with capital letters A and B. For each vari-
able, it means that there is a significant difference in average Medical Informatics grade between groups A and B, but there is no difference in average grade within cate-
gories clustered as subset A or subset B. For example, analysis of homogenous subsets of the first variable revealed that grades in academic years 1996/97, 1997/98,
1999/00, and 2000/01 did not differ significantly (subset A), but all of them differed from 1998/99 academic year. Subsets were used only to compare categories within
each variable, not between them.
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Significantly better grades were obtained by students
who owned and regularly used a computer, Internet,
and e-mail (p� 0.002 for all four items), those who
passed the oral exam without taking a written test
(p=0.004), and those who passed the exam on the
first try (p<0.001). Students who were excellent and
very good high school students (A and B students) ob-
tained significantly better exam grades (p=0.032), as
well as those who had excellent grades in high school
informatics (p=0.001). Grades in high-school mathe-
matics showed no relation with Medical Informatics
exam grade (p=0.074). Also, no significant differ-
ence in Medical Informatics exam grade was found
between male and female students (p=0.202). Exam-
ination terms also did not show any correlation with
grades (p=0.114 for summer terms immediately after
classes vs fall terms after summer break vs terms dur-
ing the academic year).

Pseudoscientific Parameters
No significant difference in average Medical In-

formatics exam grades was found between students
born in different time of year (summer, fall, winter, or
spring), under different signs, and different zodiac
“temper”, or according to odd/even groups of signs
(p� 0.215 for all). There was no significant difference
in exam grades between unfavorable, neutral, and fa-
vorable groups of intellectual, emotional, and physi-
cal biorhythm cycles (p� 0.311 for all). As expected,
no significant difference in exam grades between four
random groups was found either (p=0.541).

Multivariate Approach
When we analyzed the 10 variables that signifi-

cantly differed in average grade in their categories
with variable adjustment using block design ANOVA
(Table 2), we found 5 of them to be mutually inde-
pendent factors. These 5 variables were academic
study year (p<0.001), type of high school finished
before medical school (p=0.020), student’s habit to
use e-mail (p=0.044), oral/written type of exam
(p=0.042), and average high-school informatics
grade (p=0.015). Other variables found significant
by one-way ANOVA may be considered dependent
upon these five.

Statistical Analysis
In addition, we searched for at least one simple

case of inappropriate statistical analysis that proved
an “obvious” finding or hypothesis. We analyzed stu-
dents grouped according to their zodiac signs again
and found no significant difference among 12 zodiac
signs in their exam grades (ANOVA’s F=1.32,
p=0.215; Table 2). Data presented in the table 2
were analyzed as mean� SD (Fig. 1) and mean� SEM
(Fig. 2) to show the difference in finding according to
statistical analysis applied. Pisces with the highest av-
erage exam grade (3.97� 0.16) could significantly dif-
fer from Capricorn with the lowest average grade
(3.24� 0.19) (Fig. 2). Their intervals did not overlap
and comparison of these two groups yielded t=2.92
and p=0.005, which proved that students born under
the sign of Pisces were significantly better in medical
informatics than students born under the sign of Cap-
ricorn.

Discussion

Variables

Our study showed that the shift from an oral
exam to a written test immediately decreased the av-
erage grade from 3.48 and 3.71 in 1996/97 and
1997/98 academic years, respectively, to 2.87, prob-
ably because more knowledge was needed to answer
the test questions. Furthermore, by the introduction
of a written examination, possible subjectivity of an
oral examiner in assessing student knowledge was
avoided. This finding was statistically corroborated
by comparing oral and written test grades for the
whole study period. The same was shown in a pilot
study carried out in 1999, the results of which were
presented to students at the beginning of Medical In-
formatics course in the following 1999/00 and
2000/01 academic years. In these academic years,
students earned better average grades, 3.70 and 3.64,
respectively, which did not differ significantly from
the grades at the beginning of the study period. It is
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Figure 2. Medical Informatics exam grades of 12 zodiac sign
clusters presented as mean with standard error of the mean
(mean±SEM). Number of students per cluster (N) is indi-
cated above zodiac sign on x-axis.
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Figure 1. Medical Informatics exam grades of 12 zodiac
sign clusters presented as mean with standard deviation
(mean±SD). Number of students per cluster (N) is indicated
above zodiac sign on x-axis.



possible that the finding od the 1999 pilot study pro-
vided an impetus for students to learn harder and
thereby earn better grades. Moreover, better grades
obtained by those who passed the exam on their first
try is consistent with the incentive to learn.

Having interest in the subject of medical infor-
matics could explain why students who routinely
used or had their own computer, who used Internet
and/or e-mail obtained better grades. Actually, multi-
variate analysis found the use of e-mail the only inde-
pendent significant variable characterizing students
who might generally be proficient in informational
science. Furthermore, it seems that a combination of
general learning capacity and interest in informatics
could at least partly explain the association between
Medical Informatics exam grade, average final
high-school grade, and grade in high-school informa-
tics course (5). Although high-school informatics
course is considered to be related to mathematics,
grade in Medical Informatics did not significantly cor-
relate with high-school mathematics grade in our
study. It proves that Medical Informatics teaches
something else rather than basics of mathematics and
informatics (1,3).

Neither examination term nor student sex was
associated with Medical Informatics grade in our
study. Lynch et al (12) found that women generally
show less interest than men in computer science.
When they tested the preparedness of medical stu-
dents for computer-based testing for the United States
Medical Licensing Examination, sex proved to be a
significant variable (12). Our results, on the other
hand, show that both men and women can learn
medical informatics equally well, regardless of their
interest in the subject. This is important especially in
view of the growing feminization of medical profes-
sion (13,14).

Pseudoscientific Parameters – Zodiac Signs
and Biorhythm

Pseudoscientific parameters are based on hy-
potheses that can neither be scientifically verified or
tested, nor supported by rational thinking or evi-
dence, and their validity holds no evidence compati-
ble with any well-supported scientific theory (15,16).

Our study revealed no association between the
season of birth, zodiac sign, or biorhythm with the
students’ examination grades, which is in accordance
with other studies (9,17). Moreover, statistical analy-
sis of pseudoscientific variables gave almost identical
results to the analysis of variables when students were
randomized by chance into four clusters, ie, there
was no difference in average grades between student
groups.

Poor Statistics

In the analysis of pseudoscientific variables and
exam grades, we first tested mean values of exam
grades of 12 zodiac signs (Figs. 1 and 2). The only dif-
ference was that the data dispersion was presented
with SD in Figure 1 and with SEM in Figure 2. By defi-
nition, mean� 1 SEM interval presents about 68% of
means of samples, not original measurements. There-
fore, we cannot assume that Pisces get better grades

than Capricorns just because their intervals do not
overlap (Fig. 2); they do overlap when data presenta-
tion is correct (Fig. 1). Using SEM instead of SD is one
of ten most frequent statistical errors in biomedical lit-
erature (18). In our data analysis with t-test, we found
that Pisces with highest average grade differ from
Capricorn with lowest average grade, but only be-
cause we excluded other zodiac signs from the analy-
sis (19), which is incorrect. The only correct statistical
method here is analysis of variance (global method).

Instead of using a global method, one may per-
form a sequence of t-tests to make eleven compari-
sons between Pisces and all other signs. Each compar-
ison is characterized by � -level or type I error, which
is interpreted as the probability of rejecting a true
null-hypothesis (10). If each comparison is made by
5% chance to assume it falsely significant (ie,
p� 0.05), than type I error will occur eleven times and
make overall a 55% chance to declare incorrectly one
of the comparisons significant. Therefore, we may
conclude that significant difference in Medical Infor-
matics grades between Pisces and Capricorn does not
exist at all.

Hines (9) analyzed 136 empirical studies on bio-
rhythm theory published in the 1970-1997 period
and found “proof” of the theory of biorhythm cycles
in 24. However, he also found at least one error in
data processing and analysis per study. He concluded
that either there were no rational grounds for bio-
rhythm theory or, if there was, it was based on im-
proper statistical analysis.

In conclusion, the only possible way in which
these pseudoscientific parameters might influence
grades is by building on student positive attitude be-
fore examination, which can help them earn better
grade but only if they have sufficient knowledge (5).
The report by Nguyen and Swenson (20) on signifi-
cantly more births and marriages in Vietnam in astro-
logically good years is an illustration of how beliefs
can impact behavior, which later, in retrospective ex-
ploration, can be found as scientifically unexplain-
able fact. The frequency of infant deaths, which they
also analyzed for the same period, had a uniform dis-
tribution; this finding only indicated that marriages
and births coinciding with astrologically ideal times
were at least partly planned.

Obviously, zodiac signs, biorhythm, horoscope,
and other pseudoscientific parameters have no scien-
tific grounds at all and can serve only as a form of
amusement for general public or lame excuse for un-
prepared students.

Acknowledgement

We thank Drs. Marin Nola and Damir Sapunar for help in
obtaining copies of some articles from journals that were not easy
to find in Croatian libraries.

References

1 Coiera E. Medical informatics meets medical educa-
tion: there is more to understanding information than
technology. Med J Aust 1998;168:319-20.

2 Sapunar D. Computing for the next millennium. Croat
Med J 1999;40:319-20.

73

Petroveèki et al: Horoscope, Biorhythm, and Examination Grade Croat Med J 2003;44:69-74



3 Recommendations of the International Medical Informa-
tics Association (IMIA) on education in health and medi-
cal informatics. Methods Inf Med 2000;39:267-77.

4 Biliæ-Zulle L, Petroveèki M. Evaluation of Medical Infor-
matics curriculum at the Rijeka University School of
Medicine in Croatia. In: Surjan G, Engelbrecht R,
McNair P, editors. Health data in the information
society, studies in health technology and informatics.
Proceedings of Seventeenth International Congress of
European Federation of Medical Informatics; 2002 Aug
25-29; Budapest, Hungary. Amsterdam, The Nether-
lands: IOS Press; 2002. p. 780-3.

5 Vodopivec I, Vujaklija A, Hrabak M, Lukiæ IK, Marušiæ
A, Marušiæ M. Knowledge about and attitudes toward
science of first year medical students. Croat Med J
2002;43:58-62.

6 Verhulst J. World cup soccer players tend to be born
with sun and moon in adjacent zodiacal signs. Br J
Sports Med 2000;34:465-6.

7 Snodgrass ME. Signs of the Zodiac: a reference guide to
historical, mythological, and cultural associations.
Westport (CT): Greenwood Press; 1997.

8 Mayo J, White O, Eysenck HJ. An empirical study of the
relation between astrological factors and personality. J
Soc Psychol 1978;105:229-36.

9 Hines TM. Comprehensive review of biorhythm theory.
Psychol Rep 1998;83:19-64.

10 Dawson B, Trapp RG. Basic and clinical biostatistics.
3rd ed. New York-Toronto: Lange Medical Books/
McGraw-Hill; 2001.

11 SPSS Inc. Staff. SPSS advanced statistics 7.5. Chicago
(IL): SPSS Inc.; 1997. p. 99-143.

12 Lynch DC, Whitley TW, Emmerling DA, Brinn JE. Vari-
ables that may enhance medical students’ perceived
preparedness for computer-based testing. J Am Med In-
form Assoc 2000;7:469-74.

13 Ðaniæ A, Had´ibegoviæ I, Lopariæ M. Status of women
in a small academic medical community: case study of

the Zagreb University School of Medicine. Croat Med J
2003;44:32-5.

14 Bergovec M, Kuzman T, Rojniæ M, Makoviæ A. Is there
grade inflation at medical schools? – case study of the
Zagreb University School of Medicine. Croat Med J
2003;44:92-7.

15 Lindeman M. Motivation, cognition and pseudosci-
ence. Scand J Psychol 1998;39:257-65.

16 Marks DF. Investigating the paranormal. Nature 1986;
320:119-24.

17 Winstead DK. Schwartz BD. Bertrand WE. Biorhythms:
fact or superstition? Am J Psychiatry 1981;138:1188-92.

18 Lang T, Secic M. How to report statistics in medicine:
annotated guidelines for authors, editors, and review-
ers. Philadelphia (PA): American College of Physicians;
1997.

19 Lukiæ IK, Marušiæ M. Appointment of statistical editor
and quality of statistics in a small medical journal. Croat
Med J 2001;42:500-3.

20 Nguyen MT. Swenson I. Variations in Vietnamese mar-
riages, births and infant deaths by months of the Julian
calendar and years of the Vietnamese and Chinese as-
trological calendars. J Biosoc Sci 1996;28:367-77.

Received: December 9, 2002

Accepted: January 23, 2003

Correspondence to:

Mladen Petroveèki

Department of Computer Science

Rijeka University School of Medicine

B. Branchetta 20

51000 Rijeka, Croatia

mladenp@medri.hr

74

Petroveèki et al: Horoscope, Biorhythm, and Examination Grade Croat Med J 2003;44:69-74


