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abstract
aim: We aimed to investigate how celestial phenomena like zodiac signs, lunar phases, and Friday the 13th impacted the risk of  
reoperation after groin hernia repair.
methods: We conducted a nationwide register-based study based on the Danish Hernia Database and Danish Patient Safety  
Authority’s Online Register between 2000–2019. We included patients ≥18 years undergoing open Lichtenstein or laparoscopic groin 
hernia repair. The main outcomes were risk of reoperation after groin hernia repair in relation to patient and surgeon zodiac sign, lunar 
phase at the time of the repair, and Friday the 13th vs other Fridays. 
results: 151,901 groin hernias were included in the analysis of patient zodiac sign, and 25,075 groin hernias were included in the 
analysis of surgeon zodiac sign. Compared with the Sagittarius, there was a significantly higher risk of reoperation (HR [95% CI]) if the 
performing surgeon was born under the Capricorn (1.93 [1.16–3.12]); Pisces (1.68 [1.09–2.57]); Aries (1.61 [1.07–2.38]); Taurus (1.62 
[1.04–2.54]); Cancer (2.21 [1.48–3.28]); or Virgo (1.71 [1.13–2.59]). Repairs performed under the waxing (1.23 [1.03–1.46]) and the new 
moon (1.54 [1.11–2.13]) had significantly higher risk of reoperation (HR [95% CI]) compared with the waning moon. Neither patient 
zodiac sign nor Friday the 13th affected risk of reoperation after groin hernia repair.
conclusions: Surgeons’ zodiac sign and lunar phase significantly affected the risk of reoperation after groin hernia repair. Neither 
patients’ zodiac sign nor Friday the 13th influenced on the risk of reoperation after groin hernia repair. This indicates why significant 
findings should be considered carefully to distinguish between random statistical association and cause-and-effect relations.

Celestial phenomena like lunar phases and 
zodiac signs have been part of human culture 
since ancient times.1,2 Many still believe 

that both zodiac signs and lunar phases influ-
ence daily life and to some extent even health.3,4 
However, these beliefs are often regarded as 
being superstitions without scientific evidence.5 
Nevertheless, zodiac signs and lunar phases are 
attributed significant meaning and value in daily 
life,5 and many believe celestial factors carry  
significant attributes regarding health.6 Addition-
ally, there are ill-fated beliefs surrounding Friday 
the 13th, some say it is an “unlucky” day and some 
even believe it is an omen of death.7

The Danish Hernia Database provides data 
on almost all groin hernia repairs performed in 
Denmark with approximately 100% follow-up,8 
making it possible to assess the long-term effect 
of lunar phases, zodiac signs, and Friday the 13th 
on reoperation rate after groin hernia repair. There 
are many known patient-related and procedure- 
related risk factors for reoperation after groin 
hernia repair.9–11 However, the impact of celestial- 

related risk factors have not previously been 
investigated. 

We wished to investigate if it was possible to 
find an association between celestial phenomena 
and the reoperation rate after groin hernia repair. 
This study aimed to investigate how the 12 zodiac 
signs from Western astrology,12 lunar phases, and 
Friday the 13th impacted the risk of reoperation 
after groin hernia repair.

Methods
We performed a register-based cohort study with 

nationwide prospectively collected data on groin 
hernia repairs which followed the REporting of 
studies Conducted using Observational Routinely 
collected health Data (RECORD) statement.13 Data 
were obtained from the Danish Hernia Database8 
and the Danish Patient Safety Authority’s Online Reg-
ister.14 Data from the two databases were linked via 
surgeons’ unique authorisation IDs. The Danish Her-
nia Database contains data on patients’ sex, age, birth-
date, (used to obtain patients’ zodiac sign), and date 
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of operation (used to obtain the lunar phase at the 
time of operation). Furthermore, the Danish Her-
nia Database contains perioperative data such as 
side of the hernia, whether the repair was primary 
or recurrent, elective or emergency, type of hernia, 
and method of repair: Lichtenstein or laparoscopic 
TransAbdominal PrePeritoneal (TAPP) repair. The 
Danish Hernia Database also draws data from 
the Danish National Patient Registry15 and the  
Danish Civil Registration System,16 providing data 
on reoperation status, emigration, and deaths. The 
Danish Patient Safety Authority’s Online Register 
contains data on all surgeons registered in Den-
mark such as surgeons’ authorisation ID,14 which 
was included in the Danish Hernia Database from 
2011, and the surgeons’ date of birth, making it 
possible to determine the surgeons’ zodiac sign.

Patients were included between January 2000 
and December 2019. Recurrent groin hernia repair 
was defined as an operation for a new hernia on 
the same side as a previous repair. Since the same 
patient could be operated for a groin hernia on both 
sides, either at the same time or independently, 
we considered groins for inclusion rather than 
patients. This also ensured that a recurrent hernia 
was in fact on the same side as a previous hernia. 
Patients were followed until death, reoperation, or 
the end of the study period (1 January 2020).

Eligibility criteria for inclusion were primary 
groin hernia repairs performed in patients ≥18 
years with either Lichtenstein or laparoscopic 
TAPP repair. TAPP technique accounts for >98% of 
laparoscopic repairs in Denmark,17 therefore other 
laparoscopic approaches were not included. Both 
elective and emergency repairs were included. 
Groin hernias were considered primary if the 
repair was registered as a primary repair. Further-
more, we performed a “look back” for each groin 
from 1998 for previous repairs to identify recur-
rent hernias. Groin hernias were excluded if the 
first registered operation was a reoperation, the 
type of hernia was not registered, the repair was 
performed before 2000, or if patients had either 
emigrated or were living outside of Denmark. 
The inclusion criterion for surgeons was a valid 
authorisation ID entry. Surgeons were excluded if 
the authorisation ID was registered ≤2 times. The 
groin hernias were divided into two overlapping 
cohorts and analysed separately: one cohort with 
patients’ zodiac sign as the variable and one cohort 
with the surgeons’ zodiac sign as the variable.

The outcomes were risk of reoperation after 
groin hernia repair in relation to surgeons’ zodiac 
sign, patients’ zodiac sign, lunar phase at the time 

of repair, and whether the repair was performed 
on Friday the 13th vs other Fridays. The 12 zodiac 
signs used were from Western astrology based 
on the tropical zodiac.12 The zodiac signs used in 
Western astrology originates from the ancient Bab-
ylonians who mapped the zodiac approximately 
3,000 years ago.18 Zodiac signs were assigned 
to the included surgeons and patients based on 
their birthdate.19 In Western astrology, there are 
12 signs: Capricorn, Aquarius, Pisces, Aries, Tau-
rus, Gemini, Cancer, Leo, Virgo, Libra, Scorpio 
and Sagittarius. During a lunar cycle, the moon 
passes through four phases: the new, the waxing, 
the waning, and the full moon.20 Data on lunar 
phases at the time of the repair (2000–2019) were 
obtained from the Copenhagen Planetarium’s 
Astronomy Department via personal contact. The 
day of the repair was assessed according to the 
Gregorian calendar which was used to identify 
Friday the 13th and other Fridays.

Subgroup analyses were performed to inves-
tigate the impact of lunar phases on the risk of 
reoperation for each surgeon zodiac sign. The ref-
erence for the subgroup analyses was the lunar 
phase with the lowest reoperation rate where all 
12 surgeon zodiac signs were represented.

The statistical analyses were performed with 
SPSS (version 25.0, IBM, Armonk, NY, USA). Q-Q-
plots and histograms were used to evaluate the 
distribution of data. Normally distributed, contin-
uous data were presented as mean with standard 
deviation (SD), while non-normally distributed, 
continuous data were presented as median with 
interquartile range [IQR]. Categorical data were 
presented as crude reoperation rates and tested 
with the Chi-squared test. The difference in dis-
tribution of zodiac signs within groups was eval-
uated with 95% confidence intervals (CIs). Cox 
proportional hazard analyses was used to assess 
the risk of reoperation in relation to zodiac signs 
and lunar phases. The analyses were adjusted for 
patients’ sex, age, hernia type, and type of repair. 
Furthermore, the analyses for zodiac signs were 
adjusted for lunar phases while the analyses for 
lunar phases were adjusted for surgeons’ zodiac 
sign. The group with the lowest reoperation rate 
was used as reference. Risk of reoperation was pre-
sented as hazard ratios (HR) with 95% CIs. Findings 
were considered significant when p≤0.05.

Approval for this study was obtained from the 
Danish Data Protection Agency (P-2020-380). Accord-
ing to Danish law, approval from ethics committees 
and written informed consent were not required to 
conduct this study.
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Results
In the surgeon zodiac sign cohort, we included 

25,075 groin hernia repairs performed in 2011–
2019. In the patient zodiac sign cohort, 151,901 
groin hernia repairs were included between 
2000–2019. The selection process of groin hernias 
in patients is shown in Figure 1. 

The patient demographic and operative char-
acteristics for the surgeon zodiac sign cohort and 
patient zodiac sign cohort are shown in Table 1.

The surgeon zodiac sign cohort included 541 sur-
geons, performing 25,075 repairs in 22,916 patients 
(see characteristics in Table 1). Of these repairs, 4%, 
15%, and 5% were performed by surgeons born 
under the Capricorn, Aries and Scorpio, respec-
tively, which differed significantly from the other 
surgeon zodiac signs. Among the 541 included sur-
geons, the 12 zodiac signs were evenly distributed 
(data not shown). The median follow-up [IQR] was 
23 (12–33) months. The crude reoperation rates 
after groin hernia repair for each surgeon zodiac 
sign are shown in Figure 2. 

The adjusted risk of reoperation after groin her-
nia repair based on surgeons’ zodiac sign is shown 
in Table 2. Surgeons born under the Sagittarius 
were used as reference since they had the lowest 
crude reoperation rate (1.5%). The adjusted analy-
ses showed significantly higher risk of reoperation 
when the performing surgeon was born under the 
Capricorn, Pisces, Aries, Taurus, Cancer, or Virgo 
compared with the Sagittarius, see Table 2.

We performed subgroup analyses, investigating 
how lunar phases at the time of repair affected the 
risk of reoperation for each of the 12 surgeon zodiac 
signs. The waning moon was used as reference since it 
was the phase with the lowest reoperation rate, where 
all 12 surgeon zodiac signs were represented. The 

subgroup analyses (see Table 3) showed increased 
risk of reoperation after repairs performed by 
surgeons born under the Capricorn (HR 5.39) and 
Aquarius (HR 4.81) during the new compared 
with the waning moon. In addition, surgeons born 
under the Capricorn had an increased risk of reop-
eration (HR 9.13) during the full compared with 
the waning moon. Lastly, we found an increased 
risk of reoperation after repairs performed by sur-
geons born under the Pisces (HR 1.99) and Libra 
(HR 2.24) during the waxing compared with the 
waning moon.

Crude reoperation rate based on lunar phases 
seemed higher during the new (2.9%) and the wax-
ing moon (2.5%) than during the waning (2.1%) 
and the full moon (2.0%). Table 4 shows the risk of 
reoperation after groin hernia repair in relation to 
the lunar phase on the day of the repair in the sur-
geon zodiac sign cohort. There was a significantly 
higher risk of reoperation after repairs performed 
during the new and the waxing moon compared 
with the waning moon.

The patient zodiac sign cohort included 151,901 
groins hernia repairs, performed in 142,872 
patients (see characteristics in Table 1). The median 
follow-up [IQR] was 93 [43–156] months. The crude 
reoperation rates were similar for all 12 patient 
zodiac signs (Appendix 1). Furthermore, there 
were no differences in the HRs amongst the differ-
ent patient zodiac signs. The Cox regression was 
adjusted for patients’ sex, age, type of hernia, type 
of repair, and lunar phase (analyses not shown).

There were 20,406 repairs performed on regular 
Fridays and 675 repairs on a Friday that fell on the 
13th of the month. The crude reoperation rate after 
repairs performed on Friday the 13th was 4.5% 
and 4.3% on regular Fridays (p=0.826).
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Figure 1: Flowchart of inclusion of groin hernias in patients. 

Abbreviation: TAPP = TransAbdominal PrePeritoneal. 
*Patients included in the period when surgeons’ zodiac signs were available, where 126,826 groins were excluded since data on 
surgeon zodiac sign were not available.
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Table 1: Patient demographics and operative characteristics for the 25,075 groin hernia repairs in the surgeon and 
151,901 patient zodiac sign cohorts, respectively, including distribution of repairs on zodiac sign and lunar phases. 
Data are presented as number (%) if not otherwise stated. 

Surgeon zodiac 
sign cohort

Patient zodiac 
sign

n (%) 
n=25,075

n (%) 
n=151,901

Patient characteristics 

Age, years, mean±SD 60±15 59±15

Males 22,356 (89) 139,130 (92)

Emergency repair 1,002 (4) 4,464 (3)

Type of hernia

Inguinal

Lateral 14,009 (56) 82,857 (54)

Medial 8,285 (33) 57,266 (38)

Pantaloon 1,636 (7) 8,402 (5)

Femoral 814 (3) 2,364 (2)

Combined 329 (1) 1,012 (1)

Method of repair

Lichtenstein 9,870 (39) 107,694 (71)

Laparoscopic (TAPP) 15,203 (61) 44,207 (29)

Reoperations 582 (2) 7,051 (5)

Zodiac sign

Capricorn 873 (4) 10,657 (7)

Aquarius 1,639 (6) 11,416 (8)

Pisces 2,068 (8) 11,951 (8)

Aries 3,883 (15) 11,926 (8)

Taurus 1,744 (7) 13,551 (9)

Gemini 1,897 (8) 14,444 (10)

Cancer 2,587 (10) 14,286 (9)

Leo 2,490 (10) 13,373 (9)

Virgo 2,571 (10) 13,157 (9)

Libra 1,726 (7) 12,359 (8)

Scorpio 1,183 (5) 12,057 (8)

Sagittarius 2,412 (10) 12,724 (8)
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Surgeon zodiac 
sign cohort

Patient zodiac 
sign

n (%) 
n=25,075

n (%) 
n=151,901

Operations during lunar phases 

Waning moon 11,181 (45) 68,136 (45)

New moon 1,446 (6) 8,934 (6)

Waxing moon 11,356 (45) 68,747 (45)

Full moon 1,090 (4) 6,084 (4)

Abbreviations: SD = Standard deviation; TAPP = TransAbdominal PrePeritoneal.

Table 1 (continued): Patient demographics and operative characteristics for the 25,075 groin hernia repairs in the 
surgeon and 151,901 patient zodiac sign cohorts, respectively, including distribution of repairs on zodiac sign and 
lunar phases. Data are presented as number (%) if not otherwise stated. 

Figure 2: Astrological chart wheel of the crude unadjusted reoperation rate in percent after groin hernia repair 
based on the performing surgeons’ zodiac sign. The defining dates of birth for each zodiac sign is listed along with 
the respective zodiac sign.19
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Table 2. Adjusted risk of reoperation after groin hernia repair based on the performing surgeon’s zodiac sign.19  
Adjusted for patients’ sex, age, the type of hernia, the type of repair (Lichtenstein vs laparoscopic), and the lunar 
phase on the day of the operation. 

Zodiac sign Birthdate Hazard ratio 95% CI P value

Capricorn 22 Dec–19 Jan 19 1.93 1.16–3.12 0.011

Aquarius 20 Jan–18 Feb 1.35 0.83–2.20 0.231

Pisces 19 Feb–20 Mar 1.68 1.09–2.57 0.018

Aries 21 Mar–19 Apr 1.61 1.07–2.38 0.018

Taurus 20 Apr–20 May 1.62 1.04–2.54 0.035

Gemini 21 May–20 Jun 1.28 0.80–2.04 0.307

Cancer 21 Jun–22 Jul 2.21 1.48–3.28 <0.0001

Leo 23 Jul–22 Aug 1.50 0.97–2.28 0.067

Virgo 23 Aug–22 Sep 1.71 1.13–2.59 0.012

Libra 23 Sep–22 Oct 1.31 0.80–2.12 0.280

Scorpio 23 Oct–21 Nov 1.38 0.83–2.29 0.218

Sagittarius 22 Nov–21 Dec 1 – –

Abbreviation: CI = confidence interval.
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Table 3: Subgroup analyses of the risk of reoperation during different lunar phases for each surgeon zodiac sign,  
reported as hazard ratio (95% confidence interval). The analyses were adjusted for patients’ sex, age, the type of  
hernia, the type of repair (Lichtenstein vs. laparoscopic), and the surgeon zodiac sign. 

Lunar cyclea New moon 
Day 1

Waxing moon 
Day 2–14

Full moon 
Day 15

Waning moon 
Day 16–29.5

Surgeon zodiac sign

Capricorn 5.39 
(1.19–24.32)*

3.04  
(1.00–9.29)

9.13 
(2.44–34.14)*

1

Aquarius  4.81 
(1.74–12.30)*

1.38  
(0.60–3.15)

0.85  
(0.11–6.56)

1

Pisces  1.95 
(0.65–5.90)

1.99  
(1.08–3.67)*

3.38 
(0.98–11.69)

1

Aries  1.08  
(0.43–2.71)

1.08 
 (0.72–1.63)

0.78 
(0.24–2.51)

1

Taurus  0.71  
(0.17–3.03)

0.98  
(0.53–1.83)

– 1

Gemini 
–

0.81  
(0.41–1.58)

0.50  
(0.08–3.76)

1

Cancer 1.72  
(0.67–4.45)

1.53  
(0.96–2.44)

1.05 
 (0.32–3.46)

1

Leo 1.26  
(0.44–3.58)

0.74  
(0.43–1.29)

– 1

Virgo 2.10  
(0.90–4.91)

1.33  
(0.77–2.28)

1.44  
(0.43–4.85)

1

Libra  0.99  
(0.13–7.81)

2.24  
(1.02–4.90)*

– 1

Scorpio 1.55  
(0.34–7.12)

1.06  
(0.47–2.41)

0.93  
(0.12–7.14)

1

Sagittarius 1.62  
(0.47–5.61)

0.99  
(0.48–2.02)

1.24  
(0.28–5.41)

1

aThe total length of the moon cycle is approximately 29.5 days, varying slightly from phase to phase.20 
*p≤0.05. 
–: No operations were performed during these lunar phases by surgeons born under these zodiac signs.
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Discussion
We found a significantly higher risk of reop-

eration after groin hernia repair performed by 
surgeons born under the Capricorn, Pisces, Aries, 
Taurus, Cancer, or Virgo compared with the Sag-
ittarius. Repairs performed under the new or the 
waxing moon were associated with higher risk 
of reoperation compared with repairs performed 
under the waning moon, whereas patients’ 
zodiac sign or Friday the 13th did not affect the 
risk of reoperation.

Surgeon zodiac sign was a significant risk fac-
tor for reoperation after groin hernia repair, and 
we investigated whether the lunar phases could 
reduce the effect of the surgeons’ zodiac sign. This 
indicated that there was a significantly increased 
risk of reoperation during the full moon for sur-
geons born under the Capricorn and Aquarius. 
Furthermore, repairs performed by surgeons 
born under the Capricorn were associated with 
an increased risk of reoperation during the new 
moon. Surgeons born under the Pisces or Libra 
had higher risk of reoperation during the waxing 
moon. In the surgeon zodiac sign cohort, repairs 
performed during the waxing or the full moon 
were associated with a higher risk of reopera-
tion compared with the waning moon. It could 
therefore be argued that surgeons could con-
sider lunar phases when scheduling groin her-
nia repairs to minimise the risk of reoperation 
associated with the waxing moon. However, the 
moon is in the waxing phase approximately two 

weeks during every cycle of 29.5 days20 and, thus 
difficult to avoid. 

This study is an example of how statistical 
analyses can yield significant findings and the 
interpretation of such findings are key when 
distinguishing between random association and 
actual causality. We presented various analyses 
indicating that surgeons’ zodiac sign and lunar 
phases impacted the risk of reoperation after 
groin hernia repair. According to our data and 
analyses, one possible conclusion could be that 
surgeons born under the Sagittarius were better 
hernia surgeons than surgeons born under the 
Capricorn, Pisces, Aries, Taurus, Cancer, or Virgo. 
However, such a conclusion cannot be drawn 
without careful consideration: is it plausible that 
there is a cause-and-effect relation between the 
risk of reoperation after groin hernia repair and 
factors such as surgeons’ zodiac sign and lunar 
phase? To answer this question, we considered 
the aspect of causality. When assessing causal-
ity Bradford Hill’s nine criteria for causality are 
considered the golden standard.21 Particularly, 
we will highlight the specificity, the plausibility, 
and the coherence of the evidence presented 
in this study. The specificity of our findings is 
difficult to quantify, but since there are many 
risk factors associated with the risk of reoper-
ation after inguinal hernia repair,9–11 it is likely 
that other factors could have affected the risk 
of reoperation, and thus the specificity of our 
findings is likely not high. Most health person-
nel would deem it biologically implausible that 
zodiac sign and lunar phase could affect the out-

Table 4: Adjusted risk of reoperation after groin hernia repair based on the lunar phase at the day of operation.  
Adjusted for patients’ sex, age, the type of hernia, the type of repair (Lichtenstein vs laparoscopic), and the surgeon 
zodiac sign. 

Lunar cycle*
New moon 
Day 1

Waxing moon 
Day 2–14

Full moon 
Day 15

Waning moon 
Day 16–29.5

Hazard ratio 1.54 1.23 0.99 1

95% CI 1.11–2.13 1.03–1.46 0.64–1.53 –

P value 0.01 0.02 1.0 –

Abbreviation: CI: confidence interval. 
*The total length of the moon cycle is approximately 29.5 days, varying slightly from phase to phase.20
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come of surgical interventions since zodiac sign 
and lunar phase are considered popular supersti-
tions without supporting evidence. Furthermore, 
there are no biological pathways where factors 
such as zodiac sign or lunar phases are known to 
affect the outcome, and this assumption would 
seem contradictory to the bases of modern West-
ern medicine. To our knowledge, only one pre-
vious study has investigated the impact of lunar 
phases and the short-term outcome after inguinal 
hernia repair and found that the lunar phase did 
not affect the risk of post-operative pain.22 Other 
previous studies have investigated the impact 
of zodiac sign at the time of operation and the 
lunar phases on intraoperative blood loss,23 vari-
ous outcomes in radical cystectomy,24 intracranial 
aneurysm rupture,25 and elective spine surgery.26 
However, these results cannot be compared with 
our findings regarding groin hernia repair. Thus, 
there is no coherent evidence in the literature 
supporting the findings of the present study, and 
the findings presented here should be interpre-
tated with caution before making conclusions 
regarding causality between zodiac sign, lunar 
phases and the risk of reoperation after groin 
hernia repair. Our findings should be interpreted 
as random associations rather than a cause-and- 
effect relationship, underlining that researchers, 
editors, peer reviewers, and readers should inter-
pretate data analyses and statistical associations 
with caution. A conclusion regarding a cause-and-
effect relation between celestial risk factors and 
groin hernia repair cannot be made solely based 
on the evidence presented in this study. That 
would require further studies, adding evidence to 
the cause-and-effect relationship.

This study has several methodological 
strengths. The Danish Hernia Database8 and the 
Danish Patient Safety Authority’s Online Regis-
ter14 both have nationwide coverage. Further-
more, the Danish Hernia Database draws data 
from the National Patient Registry,15 ensuring 
a follow-up close to 100% in the Danish Hernia 
Database.8 Data on lunar phases were obtained 
from the Copenhagen Planetarium’s Astronomy 
Department, ensuring high accuracy of the dates 

and times of the lunar phases. However, there 
are also limitations to this study. Data on the her-
nia defect size were not available in the majority 
(70%) of the included groins hernias and were 
therefore not reported. It is important to high-
light the statistical analyses of the present study. 
We conducted several analyses with multiple 
variables. In theory, one in 20 analyses will coin-
cidently result in a significant finding with a sig-
nificance level of 0.05. This study included a large, 
representative sample size and we do not suspect 
a type II error in the patient zodiac sign cohort, 
where we did not find any significant effect of 
patients’ zodiac sign on the risk of reoperation. In 
the surgeon zodiac sign cohort, we found a signif-
icant effect of both surgeon zodiac sign and lunar 
phase on the risk of reoperation. It is possible that 
this significant finding was in fact a statistical type 
I error, thus falsely rejecting the null hypothesis. 
Furthermore, we conducted 62 Cox regressions 
(11 for patient zodiac sign, 11 for surgeon zodiac 
sign, 36 for the subgroup analyses for lunar 
phases in the surgeon zodiac sign cohort, and 3 
for lunar phases alone), and we did not adjust 
for multiple testing, which again increased the 
risk of a type I error. Thus, the findings in this 
study may have statistical significance; however, 
the clinical significance is debatable, and the evi-
dence presented in this study can be regarded 
as a random association as a result of statistical 
analyses with large sample sizes, and not neces-
sarily a causal relation. 

In conclusion, surgeons’ zodiac sign signifi-
cantly affected the risk of reoperation after groin 
hernia repair, and surgeons born under the Sag-
ittarius had a significantly lower risk of reoper-
ation after groin hernia repair. The new and the 
waxing moon were associated with a significantly 
increased risk of reoperation. Patients’ zodiac 
sign or Friday the 13th did not affect the risk of 
reoperation. This study showed that it is relatively 
easy to find random associations in research with 
very large sample sizes, and it is important that 
findings, although statistically significant, should 
be considered with caution before concluding 
that there is a cause-and-effect relation. 
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Appendix 1: Crude reoperation rate after groin hernia repair based on 151,901 groins with data on patients’  
zodiac sign. 

Patient zodiac sign Reoperation, n (%)

Capricorn 490 (5)

Aquarius 556 (5)

Pisces 564 (5)

Aries 552 (5)

Taurus 629 (5)

Gemini 668 (5)

Cancer 676 (5)

Leo 610 (5)

Virgo 584 (4)

Libra 592 (5)

Scorpio 553 (5)

Sagittarius 577 (5)


