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Abstract
Background: The etiology of delirium in intensive care units (ICU) is usually multi-factorial.
There is common “myth” that lunar phases affect human body especially human brains (and minds).
Objective: In the absence of any pre-existing studies in ICU patients, the current retrospective
study was planned to investigate whether lunar phases play any role in ICU delirium by assessing
if lunar phases correlate with prevalence of ICU delirium as judged by the corresponding
consumptions of rescue anti-psychotics used for delirium in ICU.
Materials and Methods: After institutional review board approval with waived consent,
the daily census of ICU patients from the administrative records was accessed at an academic
university’s Non-Cancer Hospital in a Metropolitan City of United States. Thereafter, the ICU
pharmacy’s electronic database was accessed to obtain data on the use of haloperidol and quetiapine
over the two time periods for patients aged 18 years or above. Subsequently the data was analyzed
for whether the consumption of haloperidol or quetiapine followed any trends corresponding to the
lunar phase cycles.
Results: A total of 5382 pharmacy records of haloperidol equivalent administrations
were analyzed for this study. The cumulative prevalence of incidents of haloperidol equivalent
administrations peaked around the full moon period and troughed around the new moon period.
As compared to male patients, female patients followed much more uniform trends of haloperidol
equivalent administrations’ incidents which peaked around the full moon period and troughed
around the new moon period. Further sub-analysis of 70-lunar cycles across the various solar
months of the total 68-month study period revealed that haloperidol equivalent administrations’
incidents peaked around the full moon periods during the months of November-December and
around the new moon periods during the month of July which all are interestingly the major holiday
months (a potential confounding factor) in the United States.
Conclusion: Consumption trends of rescue anti-psychotics for ICU delirium revealed an
influence by lunar phase cycles particularly that of full moon periods on female patients in the ICU.
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Critically ill patients in the Intensive Care Units
(ICUs) frequently experience delirium which is an
acute reversible dysfunction of the brain. The etiology
of ICU delirium is usually multi-factorial1. There is
common “myth” that lunar phases affect human body
especially human brains (and minds). This “myth”
has often been studied in various scenarios including
automobile accidents and injury accidents2, suicides3,
peri-operative blood loss4, clustering of seizures5,
mental status changes in schizophrenics6, and human
and animal behavior and physiology7. The results of
these studies reveal much ambiguity of the issue due to
poorly understood underlying mechanisms; and hence
results of various studies have either supported5-7 or
refuted2-4 this norm/”myth” altogether. The common
thread of this “myth” is that as lunar phases affect the
oceans (tidal forces), these phases may affect the human
body because it is composed of 70% water (fluids) that
may result in “human tidal waves” generated by lunar
influences8.
Based on this background and in the absence
of any pre-existing studies in the ICU patients, the
current retrospective study was planned to investigate
whether lunar phases have any role in ICU delirium
by assessing if lunar phases correlate with prevalence
of ICU delirium as judged by the corresponding
consumptions of rescue anti-psychotic medications
used for delirium in ICU.

Materials and Methods
After institutional review board approval with
waived consent, the daily census of ICU patients from
the administrative records was accessed at an academic
university’s Non-Cancer Hospital in a Metropolitan
City of United States. Thereafter, the ICU pharmacy’s
electronic database was accessed to obtain data on the
use of haloperidol and quetiapine over the two time
periods for patients aged 18 years or above. Haloperidol
and quetiapine are the two rescue anti-psychotic
medications primarily used to manage ICU delirium
in our hospital. The two time periods analyzed in this
study were: 2008-2012 (five year period before the
standardized protocol for ICU delirium was instituted
in our hospital) and March 2013-October 2013 (eight
month period after the standardized protocol for ICU
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delirium was instituted in our hospital). Since March
2013, our hospital’s standardized protocol for ICU
delirium include (a) daily screening for delirium with
Intensive Care Delirium Screening Checklist (ICDSC)
to recognize patients with positive ICDSC scores ≥4
followed by (b) their initial non-pharmacological
management with sleep promotion, ambient noise
reductions during night-time, early and aggressive
ambulation, and circadian rhythm cycle promotion,
and thereafter reserving (c) pharmacological treatment
for intractable cases in form of haloperidol 2.5mg
every 6hrs as needed intravenous boluses (maximum
single dose 5mg and maximum daily dose 40mg)
or quetiapine 25-50mg by mouth every 12hrs
(maximum dose 200mg every 12hrs) besides ensuring
maximization of pain management strategies and
minimization of benzodiazepine use among the ICU
delirium patients.
Subsequently, the day-to-day lunar phases
(from new moon to first quarter to full moon to third
quarter) for these time periods were accessed from
the freely available public domain web-address http://
www.timeanddate.com/calendar/moonphases.html.
Thereafter, the daily prevalence of ICU delirium was
adjudged by recording the daily percentage of ICU
patients who had received haloperidol or quetiapine.
Subsequently, the data was analyzed for whether the
incidents of haloperidol or quetiapine administrations
followed any medication consumption trends
corresponding to the lunar phase cycles (any timesensitive-trends across the 29-plus days of a standard
lunar cycle as described in Table 1). Additionally, the
data was compared for patients’ age and sex, and their
actual haloperidol/quetiapine usage. For uniformity
during comparisons, all anti-psychotic usage was
equated to per mg oral haloperidol equivalents as per
the below-mentioned explanations for bio-equivalence.
Using a multiplication factor of 1.6, intravenous
haloperidol dose was converted to oral haloperidol
equivalent as per the recommendations of the freely
available public domain web-address http://www.
globalrph.com/haloperidol_dilution.htm.
Similarly,
9
although Woods (2003) advised using a conversion
of 75mg quetiapine as equivalent to 2mg oral
haloperidol, Andreasen et al (2010)10 described the
changing arena of patients’ requirements for very
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Table 1
Nomenclature of Lunar Phases for the Study
Popular
Nomenclature

Popular Explanation

Nomenclature for Explanation for This Study
This Study

New Moon

Time when 0% Visible Moon

New Moon Period

First Quarter

Time after New Moon when 50% NOT STUDIED
Moon becomes Visible

NOT APPLICABLE

Full Moon

Time when 100% Visible Moon

24-hr period in either direction of Full
Moon’s Time (Total 48-hr Period)

Last Quarter
(also known as Third
Quarter)

Time after Full Moon when 50% Moon NOT STUDIED
remains Visible

NOT APPLICABLE

Waxing Crescent

Over 7-8 days when Moon becomes Lunar Phase 1
Visible from 0% to 50%

Time Zone from New Moon’s Time to First
Quarter’s Time

Waxing Gibbous

Over 7-8 days when Moon becomes Lunar Phase 2
Visible from 50% to 100%

Time Zone from First Quarter’s Time to
Full Moon’s Time

Waning Gibbous

Over 7-8 days when Moon looses Lunar Phase 3
Visibility from 100% to 50%

Time Zone from Full Moon’s Time to Last
Quarter’s Time

Waning Crescent

Over 7-8 days when Moon looses Lunar Phase 4
Visibility from 50% to 0%

Time Zone from Last Quarter’s Time to
New Moon’s Time

high doses of quetiapine for efficacy and hence
calculated and recommended the changed equivalent
doses as 151.97mg quetiapine equivalent to 2 mg oral
haloperidol. Therefore, for our retrospective study, we
followed the latest 2010 recommendations and used 76
mg quetiapine per mg oral haloperidol equivalent for
study results analysis.
For statistical analysis, ANOVA (Analysis of
Variance) tests (Repeated measures 2 way ANOVA
treatment) were used to compare the continuous data.
Fisher exact test and Chi square analysis were used to
compare categorical data. For post-hoc analyses, the
Student Newman-Keuls test was used. P-values <0.05
were considered statistically significant.

Results
As described in the CONSORT Diagram (Figure
1), a total of 5382 pharmacy records of haloperidol
equivalent administrations were analyzed for this study
(4734 administrations during 2008-2012 period and
648 administrations during 8-month period in 2013).
The time-trends analysis for these administrations

Full Moon Period

24-hr period in either direction of New
Moon’s Time (Total 48-hr Period)

were tabulated based on a minimally modified popular
nomenclature of lunar phases (Table 1) where the
focus was comparisons between new moon period vs.
full moon period; and inter-phase comparisons among
the four lunar phases. As shown in Table 2, although
there were variations for ICU delirium incidence
among lunar cycles with the widest values ranging
from one-in-four ICU patients to one-in-nine ICU
patients receiving haloperidol equivalents (P <0.001),
most commonly every 5th or 6th ICU patient based on
daily ICU census was receiving haloperidol equivalent
during 2008-2013 combined period irrespective of
lunar cycle phase. However, the cumulative prevalence
of incidents of haloperidol equivalent administrations
(Table 2; Figure 2) were significantly different in both
study periods (2008-2012 and 8-month 2013) wherein
the incidents of haloperidol equivalent administrations
peaked around the full moon period and troughed
around the new moon period. There was a significant
difference between the incidents of haloperidol
equivalent administrations based on the patients’
sex (Table 3; Figure 3) wherein as compared to male
patients, female patients followed much more uniform
M.E.J. ANESTH 23 (1), 2015
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Table 2
At any given time-point, each instance of haloperidol equivalent administration was representative as following
LUNAR PERIOD

Percentage Incidence
of Haloperidol
Equivalent
Administration per
Daily Census

Incidence of
Haloperidol
Equivalent
Administration per
Daily Census On
Average

P Value
(F-Test)

COMBINED 2008-2013

Cumulative Prevalence
of Incidents of
Haloperidol Equivalent
Administrations

P Value
(F-Test)

COMBINED 2008-2013

New Moon Period

16.7% ±16.6%

1-in-6 Patients

0.88

n=337

Full Moon Period

16.9% ±14.7%

1-in-6 Patients

Lunar Phase 1

18.3% ±18.3%

1-in-5 Patients

Lunar Phase 2

17.6% ±16.2%

1-in-6 Patients

n=1453

Lunar Phase 3

17.5% ±14.5%

1-in-6 Patients

n=1427

Lunar Phase 4

18.7% ±19.2%

1-in-5 Patients

n=1308

0.006

n=412
0.18

2008-2012

n=1194

<0.001*

2008-2012

New Moon Period

16.1% ±15.0%

1-in-6 Patients

<0.001

n=309

Full Moon Period

17.8% ±15.4%

1-in-6 Patients

New Moon Period

23.8% ±28.3%

1-in-4 Patients

n=28

Full Moon Period

10.7% ±5.2%

1-in-9 Patients

n=51

0.03

n=361

2013

2013

2008-2012

0.008

2008-2012

Lunar Phase 1

18.8% ±18.6%

1-in-5 Patients

Lunar Phase 2

18.3% ±17.1%

1-in-5 Patients

n=1269

Lunar Phase 3

17.9% ±15.0%

1-in-6 Patients

n=1248

Lunar Phase 4

19.6% ±20.0%

1-in-5 Patients

n=1166

2013

0.16

n=1051

<0.001*

2013

Lunar Phase 1

14.1% ±15.1%

1-in-7 Patients

n=143

Lunar Phase 2

12.9% ±6.1%

1-in-8 Patients

n=184

Lunar Phase 3

14.6% ±9.1%

1-in-7 Patients

n=179

Lunar Phase 4

11.8% ±6.5%

1-in-8 Patients

n=142

0.02*

*All pair-wise post-hoc comparisons are significantly different (P<0.05) when compared to their expected frequencies

trends of haloperidol equivalent administrations’
incidents which peaked around the full moon period
and troughed around the new moon period during both
study periods (2008-2012 and 8-month 2013). On
further analysis of the actual administered haloperidol
mg equivalent doses, the statistical significance for
differences in the administered doses across lunar
cycle phases were only observed when the patientdoses were compared across the combined 2008-2013
period (Table 4: section B); and even though there was
a statistical significance, the average clinical doses
were 0.6-0.7 haloperidol mg equivalent per daily

ICU census across all the lunar cycle phases (Table
4: section B). Further sub-analysis of 70-lunar cycles
across the various solar months of the total 68-month
study period (Figure 4) revealed that haloperidol
equivalent administrations’ incidents peaked around
the full moon periods during the months of NovemberDecember and around the new moon periods during
the month of July; however, interestingly, the actual
administered haloperidol mg equivalent average doses
were highest around the new moon periods during the
months of November-December.
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Fig 1
CONSORT Diagram

Discussion
To summarize the key points of the study results:
(a) ICU delirium events, as adjudged by haloperidol
equivalent administrations’ incidents, occurred on an
average in approximately 20% of ICU patients daily
at our hospital during 2008-2013; (b) ICU delirium
events peaked around full moon; (c) ICU delirium
events trended similarly across the lunar cycles during
pre-standardized protocol time period (2008-2012) as
well as during post-standardized protocol time period
(2013); (d) as compared to male patients, ICU delirium
events in female patients more uniformly followed

lunar cycle trends; (e) after removing patients’ age as
confounding factor, haloperidol mg equivalent doses’
trends were statistically different (though differences
were clinically inconspicuous) in relation to lunar
cycle phases; and (f) ICU delirium events happening in
relation to lunar cycle phases were more common in the
solar months of July, November and December which
are interestingly the major holiday months (a potential
confounding factor) in the United States besides July
being first month-in-training for new resident/fellow
ICU physicians and November-December being
severe winter weather months in our Metropolitan city.
The moon and its effects on animal and human
M.E.J. ANESTH 23 (1), 2015
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Table 3
Demographics of Patients who received Haloperidol Equivalent Administrations
LUNAR PERIOD

Age (Mean ±SD)
in years

P Value
(F-Test)

Cumulative Prevalence
of Incidents of
Haloperidol Equivalent
Administrations

Gender Distribution of
Incidents of Haloperidol
Equivalent Administrations

P Value
(F-Test)

COMBINED 2008-2013
New Moon Period

57.8 ±13.5

Full Moon Period

59.1 ±14.2

Lunar Phase 1

58.3 ±13.7

Lunar Phase 2

0.2

n=337

Females 39%
Males 61%

n=412

Females 54%
Males 46%

n=1194

Females 43%
Males 57%

57.6 ±15.2

n=1453

Females 50%
Males 50%

Lunar Phase 3

57.5 ±13.7

n=1427

Females 51%
Males 49%

Lunar Phase 4

58.5 ±13.8

n=1308

Females 45%
Males 55%

n=309

Females 39% Males 61%

n=361

Females 53%
Males 47%

n=28

Females 50%
Males 50%

n=51

Females 63%
Males 37%

n=1051

Females 41%
Males 59%

0.15

<0.001

<0.001

2008-2012
New Moon Period

57.2 ±13.5

Full Moon Period

59.0 ±14.0

0.09

<0.001

2013
New Moon Period

65.0 ±11.6

Full Moon Period

60.1 ±16.0

0.16

0.34

2008-2012
Lunar Phase 1

57.9 ±13.6

0.09

Lunar Phase 2

56.9 ±15.3

n=1269

Females 48%
Males 52%

Lunar Phase 3

57.4 ±13.9

n=1248

Females 49%
Males 51%

Lunar Phase 4

58.2 ±14.1

n=1166

Females 45%
Males 55%

n=143

Females 57%
Males 43%

<0.001

2013
Lunar Phase 1

61.3 ±14.5

0.009

Lunar Phase 2

62.9 ±13.5

n=184

Females 60% Males 40%

Lunar Phase 3

58.4 ±12.6

n=179

Females 63% Males 37%

Lunar Phase 4

61.2 ±10.5

n=142

Females 47%
Males 53%

0.03
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Table 4
Haloperidol mg Equivalent-Strength Administration Dose Per Daily Intensive Care Unit Census
Lunar Period

Characteristic that Acted as
Confounding Factor/Covariate
Study Period 2008-2012

A

Number of
Administrations (n)
New
Period

Moon 309

Haloperidol mg
Equivalent (Mean
±SD)

P Value
(F-Test)

Study Period 2013
Number of
Administrations (n)

Haloperidol mg
Equivalent (Mean
±SD)

0.6 ±1.0

28

0.4 ±0.7

Full
Moon Period

361

0.6 ±0.7

51

0.4 ±0.4

Lunar Phase 1

1051

0.6 ±0.9

143

0.4 ±0.6

Lunar Phase 2

1269

0.6 ±1.0

184

0.4 ±0.5

Lunar Phase 3

1248

0.6 ±0.8

179

0.5 ±0.6

Lunar Phase 4

1166

0.7 ±1.1

142

0.4 ±0.7

Patient’s Age as Co-Variate

B

Number of Administrations (n)
New
Period

Moon 337

Haloperidol mg Equivalent (Mean ±SD)
0.6 ±1.0

Full
Moon Period

412

0.6 ±0.7

Lunar Phase 1

1194

0.6 ±0.9

Lunar Phase 2

1453

0.6 ±0.9

Lunar Phase 3

1427

0.6 ±0.8

Lunar Phase 4

1308

0.7 ±1.1
Patient’s Sex: Female

C

Number of
Administrations (n)

Haloperidol mg
Equivalent (Mean
±SD)

0.85

0.27

P Value
(F-Test)
0.006

0.001

Patient’s Sex: Male
Number of
Administrations (n)

Haloperidol mg
Equivalent (Mean
±SD)

New
Period

Moon 133

0.4 ±0.5

204

0.6 ±1.2

Full
Period

Moon 223

0.5 ±0.7

189

0.6 ±0.7

Lunar Phase 1

509

0.5 ±0.8

685

0.6 ±0.9

Lunar Phase 2

721

0.6 ±0.9

732

0.6 ±1.0

Lunar Phase 3

728

0.6 ±0.8

699

0.6 ±0.8

Lunar Phase 4

591

0.6 ±0.9

717

0.7 ±1.2

P Value
(F-Test)

0.17

0.74
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Fig. 2
Graphical Presentation of
Haloperidol Equivalent
Administrations’ Incidents
across the Whole Study Period:
New Moon vs. Full Moon AND
Lunar Phases 1-4 (Comparative
P-Values reported in Table 2)

Fig. 3
Graphical Presentation of
Haloperidol Equivalent
Administrations’ Incidents’
Distribution per Patients’ Sex/
Gender: New Moon vs. Full
Moon AND Lunar Phases 1-4
(Comparative P-Values reported
in Table 3)
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Fig. 4
Graphical Presentation of
Haloperidol Equivalent
Administrations’ Incidents across
the 68-Solar Month Study Period:
New Moon vs. Full Moon (F-Test
P-Value <0.001 for Overall
Solar Month Trends’ Effect) AND
Lunar Phases 1-4 (F-Test P-Value
<0.001 for Overall Solar Month
Trends’ Effect)

behavior have fascinated mankind since ancient times.
Similarly, the medical profession has not been naive
or immune to these discussions. Thakur and Sharma
(1984)8 observed that crime rates in three different
cities in India during 1978-1982 increased threefold
from new moon period to full moon period; and the
authors explained this effect secondary to “human tidal
waves” in human physiology as similar to gravitational
effects of moon on the oceans. However, Laverty and
Kelly (1998)2 reviewed a nine-year period with almost
300,000 accidents and observed periodic changes
secondary to calendar changes and season changes but
no relationship was apparent in relation to lunar cycle
phases including full moon period.
Barr (2000)6 revisited the historical aspect of term
“lunacy” wherein during pre-modern times, mentally
ill patients were supposedly displaying behavior
changes in accordance to the changes in moon (“lunar”)
phases. Among 100 patients who were followed for
two-and-half years, Barr6 observed significant changes
during full moon period in the schizophrenic patients
as compared to the non-schizophrenic patients; and

concluded that further investigations were required
to validate the findings. Zimecki (2006)7 further
expanded these discussion by reviewing the lunar
phase effects on the animal kingdom in regards to
phylogenesis, fishes’ fertility cycles, hormonal level
changes in birds, sensory system of rats, and human
reproduction. Zimecki7 tried to explain lunar effects
on animal physiology as due to possible induction
of changes in electromagnetic milieu around animals
due to the periodic changes in the moon. Around
same time, Polychronopoulos et al (2006)5 reported
neurology emergency department experience over
five year-period that as compared to 21.4% epileptic
seizures that occurred during new moon period, 34.2%
epileptic seizures occurred during full moon period.
They re-iterated5 the possibility of epileptic seizures
induction secondary to deprived sleep behavior during
the full moon periods as an evolutionary learned
behavior in response to increased night-time ambient
light during the full moon period.
Recently, Voracek et al (2008)3 reviewed over
65,000 suicides in Austria from 1970-2006. They
M.E.J. ANESTH 23 (1), 2015
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did not find any significant difference in completed
suicides’ incidence between new moon period vs. full
moon period, and the completed suicides’ incidence was
equally divided among the four lunar phases. Voracek
et al (2008)3 suggested that as compared to their almost
four-decade long study period, other researchers’ short
duration study periods can be the reason for other
studies reporting lunar effects on human behavior
events because they themselves also observed new
moon as well as full moon sporadically affecting
completed suicide rates during a few individual years
among their cumulative 37-year long study period.
Similarly, Schuld et al (2011)4 questioned the idea of
patients scheduling their elective major surgeries in
accordance to avoid lunar phases like full moon period
because their analysis of emergency surgeries’ tenyear data revealed absence of statistical significance in
regards to any differences in peri-operative blood loss
and complications when measured in concurrence to
lunar phases.
The limitations of our study are that (a) it is a
retrospective analysis, (b) it measured primarily the
action (rescue anti-psychotics use) and assumed the
corresponding cause (ICU delirium), (c) it puts forth
only our observations but does not provide evidence for
the interpretation how (if any) lunar phases affect ICU
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delirium, and (d) it does not differentiate the effects
of lunar phases (if any) on the ICU delirium patients
vs. their medical care providers who had diagnosed
ICU delirium and decided to administer haloperidol
equivalents.

Conclusion
In summary, consumption trends of rescue antipsychotics for ICU delirium revealed an influence
by lunar phase cycles particularly that of full moon
periods on female patients in the ICU.
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