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 Introduction 

 A number of research works have confi rmed the exis-
tence of seasonal patterns in certain psychiatric patholo-
gies as well as in various behavioral disorders  [1] . The 
most studied pathologies include some types of mood dis-
orders, such as seasonal affective disorder, unipolar de-
pression and bipolar disorder. The increase of hospital 
admissions for mania has been correlated to different cli-
mate variables such as temperature, ambient humidity 
and daylight, the latter being the more widespread ac-
cepted variable to date. Furthermore, a circannual rhythm 
has been described for mixed affective disorders  [2–5] . 

 Among other pathologies related to seasonal varia-
tions are eating disorders, particularly bulimia. Patients 
suffering from bulimia have higher seasonality pattern 
assessment questionnaire scores than controls, and scores 
are higher than those seen in other alimentary disorders, 
such as anorexia. Furthermore, the condition worsens in 
winter with increased binges  [6, 7] . A certain circannual 
variation has also been evidenced in panic disorder and 
in premenstrual dysphoric disorder  [1, 8] . 

 Another phenomenon classically related to seasonality 
is suicide  [9, 10] , with violent suicide being the condition 
most related to circannual rhythms  [11] . In Chile, sev-
eral studies have demonstrated a positive correlation be-
tween suicide and seasonality; such studies have evi-
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  Abstract 
  Background:  Seasonal variations of sexual crime have 
been seldom studied in the world. Santiago, a city situ-
ated at 33° south latitude with a well defi ned four season 
climate, has a reliable forensic registry, providing a good 
opportunity for the assessment of seasonality in this 
type of crime.  Materials and Methods:  After studying 
monthly records of sexual abuse from the registry of the 
Servicio Médico Legal of Santiago between 1990 and 
2001, a ratio of observed to expected monthly frequency 
was obtained, allowing the assessment of the seasonal 
character of the phenomenon.  Results:  A total number 
of 11,844 cases of sexual abuse were recorded during 12 
years of the study. Statistically signifi cant differences 
could be demonstrated between spring and autumn, 
with a peak in November and a nadir in June.  Conclu-

sions:  A distinct seasonal pattern can be set forth for 
sexual abuse in Santiago, Chile. 
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denced a peak in December (summer) and a nadir in June 
(winter)  [12, 13] . 

 The results of studies on homicide and seasonality 
have been a subject of controversy. Maes et al.  [11]  could 
not prove the existence of seasonal variations in Belgium. 
Conversely, an increase of homicides was found during 
summer months and a drop was evidenced in winter in 
Finland  [14] , while in Norway peaks occurred both in 
spring as well as in autumn  [15] . 

 The relationship between seasonality and sexual crimes 
has been seldom studied. Among the few studies available, 
the contribution of Michael and Zumpe  [16]  is worthy of 
special mention: they studied criminal reports from the 
FBI between 1975 and 1979 in different states of the USA, 
and found seasonal variations in the incidence of rape and 
serious assaults, with a peak occurring in summer and a 
nadir being observed in winter. The authors correlated 
these fi ndings with variations in the temperature across 
the different seasons of the year. A second work from the 
same authors analyzed the annual rhythm of violence suf-
fered by women physically abused by their live-in male 
partners; in this work, the seasonal variation was similar 
to that described for rape and serious assaults  [17] . 

 Both impulsiveness as well as aggressiveness have been 
correlated with serotonin dysfunctions  [1, 18] . Dolan et 
al.  [19]  studied offenders with personality disorders and 
found that a low 5-HT function was mainly related to 
impulsiveness, while plasma levels of testosterone corre-
lated positively with aggressiveness. 

 In its turn, both serotonin as well as testosterone have 
seasonal variations. There are reports describing higher 
plasma levels of  L -tryptophan in winter and lower levels 
in spring, together with an inverse relationship between 
the seasonal pattern of  L -tryptophan in healthy volun-
teers and the prevalence of violent suicides in Belgium 
 [20] . A seasonal rhythm has been described for LH and 
testosterone in males, with a peak occurring between June 
and July and a nadir occurring in winter and early spring; 
the authors hypothesized that such seasonal variation 
could be due to the air temperature during the month 
prior to the results to be considered and would not be a 
consequence of daylight variations or sunlight hours  [21] . 
As for sexual activity among adolescents, it has been re-
ported that the rhythm of intercourse increases in spring 
and summer and decreases in winter  [22] . 

 The aims of the present study were to examine the pos-
sible monthly and seasonal variations of the number of 
reports of sexual abuse in Santiago, Chile. On the ground 
that seasonal variations have been documented for phe-
nomena such as suicide in this region of the country, and 

based on the positive relationship found between sexual 
violence and seasonality at the northern hemisphere, we 
hypothesized that the prevalence of sexual abuse should 
have a seasonal pattern in this area of the country. 

   Methods 

 General Background 
 Santiago, the capital of Chile, belongs to the metropolitan region 

situated in the central area of the country. According to data from 
the last census carried out in 2002, the metropolitan region has an 
estimated population of 6,102,211 inhabitants, a fi gure that repre-
sents 40% of the total population of Chile, with most of the popula-
tion being urban. Santiago is located at 33° south latitude, within 
the central zone of Chile (altitude of 520 m) and has a pleasant 
Mediterranean weather, similar to the Californian weather in the 
USA. This area of the country has four distinct seasons being the 
inverse of those in the Northern hemisphere: Spring is pleasant and 
occurs between the months of September and November, display-
ing maximum temperatures of 23   °   C and minimum temperatures 
reaching 6   °   C. Summer includes the months of December to Febru-
ary and displays dry and hot weather with temperatures likely to 
slightly surpass 30   °   C, but reaching 12   °   C during the night. Autumn, 
extending from March to May is quite temperate, with average 
temperatures between 22   °   C and 7   °   C. Finally, winter occurs be-
tween June and August, and features a cold and rainy period, with 
thermal oscillations between 15 and –2   °   C in average. 

 Every year, approximately 4,500 sexual crimes are reported in 
Chile. Of these, approximately 35% account for rape, 60% for sex-
ual abuse and 5% for other sexual aggressions. 

 The Ministry of Justice, the Ministry of Health and The Institute 
of Criminology of the Policía de Investigaciones de Chile (Police 
Bureau of Investigations) agree on the fact that approximately 86% 
of the cases of sexual crime are not reported in our country. The lat-
ter suggests that the real number of total sexual crimes per year in 
our country would be close to 30,000 cases. Between 70 and 80% of 
victims are aged below 18 years, and most of them are women. This 
type of sexual abuse is in general less violent than rape, and is usu-
ally perpetrated by a relative or person acquainted with the victim. 
According to the statistics from the Ministries and the police, 94% 
of abusers are men. The main differences between the abuser and 
the rapist profi le are that rape is usually a more violent crime than 
sexual abuse, and that the sexual abuser is more commonly a close 
relative or a person acquainted with the family ( fi g. 1 ). 

 Legally, rape and sexual abuse are different crimes and are de-
fi ned as follows. 

 Rape: ‘Carnal access/knowledge of a person aged less than 14 
years via vaginal, anal or buccal penetration’. Also in persons aged 
more than 14 years, when any of the following situations occur:
(1) use of force or threat/intimidation; (2) the victim is unconscious 
or physically helpless and advantage is taken without the victim 
being able to give any resistance; (3) advantage is taken of mental 
illness or the mental incapacity of the victim. 

 Sexual abuse:   ‘Any sexual act different from carnal knowledge 
of a person’. A sexual act is any act of sexual signifi cance and rel-
evance, carried out through body contact with the victim, or any 
act involving the victim’s genitals, anus or mouth without body 
contact. 
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   Incidents Included 
 The Servicio Médico Legal is an organization which depends 

on the Ministry of Justice and which has the mission of providing 
advisory assistance to the Court of Justice and the Public Ministry. 
In compliance with Chilean legislation, any person who has been a 
victim of any kind of sexual abuse must be examined at the foren-
sic gynecology section of such an organization. Such a registry does 
not always keep detailed information about the perpetrator, there-
fore this type of variable was not included in the present study. 

 Given the characteristics of these offenses, the medical physical 
examination is carried out within hours or, at most, within days 
after the incident. The total number of physical examinations for 
sexual abuse recorded monthly between 1990 and 2001 at the fo-
rensic gynecology section of the Servicio Médico Legal in Santiago 
was analyzed. 

   Assessments and Statistics 
 The number of episodes observed (observed abuse) each month 

was the total sum of examinations for each month during the 12 years 
covered by the study divided by the total number of years. The ex-
pected number of incidents for each day was calculated, based on 
the total number of cases of sexual abuse (11,844) divided by the 
number of days included in the 12 years, including leap years. The 
multiplication of that number by the number of days included in 
each month gives the expected total (expected abuse) for each month 
in particular. Subsequently, ratios of observed total to expected num-
ber were calculated for each month. The data were analyzed accord-
ing to the month and the season of the year of occurrence, based on 
a statistical method using differences among the obtained means of 
random samples through the ANOVA procedure. The null hypoth-
esis was that the number of cases of sexual abuse occurs at a fre-
quency proportional to the time interval considered, in this case each 
month; therefore, if the null hypothesis is accepted, the ratio of ob-
served to expected fi gures will be 1. Therefore, ratios greater than 1 
would indicate that there has been more cases of sexual abuse than 
expected, and conversely if the result is below 1, a lower number has 
been recorded. 

   Results 

 During the study period, a total number of 11,844 cas-
es of sexual abuse were recorded.  Table 1  depicts the ex-
pected and the observed number of cases of sexual abuse 
and the ratio of observed to expected incidents for each 
month; according to the data gathered, and based on the 
difference in measurements yielded by the ANOVA pro-
cedure, it is possible to state that June (60.6), July (66.3) 
and May (66.8) are the months with the lowest incidence, 
while November (109.8), October (104.3) and December 
(95.7) are the months with the highest incidence. The 
most statistically signifi cant differences (p  !  0.005) are 
between the months of June and November (81% higher). 
When grouping months according to the seasons of the 
year, the greatest difference is between spring and au-
tumn (p  !  0.05). 

 Upon analyzing the curve of the ratio of observed to 
expected monthly frequency ( fi g. 2 ), we can see that it 
reaches a peak in November (1.33) and a nadir in June 
(0.73); between these two ends, intermediate months 
yield increasing and decreasing values. It is interesting to 
point out that the distance between the poles is not equiv-
alent, with a shorter distance between June and Novem-
ber (5 months) than between November and June (7 
months). 

  Fig. 1.  Relationship between victim and 
perpetrator in some sexual aggressions ac-
cording to expert appraisals at the Servicio 
Médico Legal of Santiago, during the 1995–
1996 biennium. 
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   Discussion 

 An evident seasonal variation of sexual abuse was ob-
served in Santiago, Chile, as shown in  fi gure 2 . The 
months of November, October and December showed the 
highest rates of sexual abuse, while the lowest incidence 
was seen in June, July and May. The prevalence curve 
shows that the number of episodes has a peak in Novem-
ber and a subsequent sustained decrease until reaching 
the nadir of sexual abuse in June. The seasonal variations 
described in the present study are higher than those re-
ported for homicide in Northern Europe  [14, 15] . 

 It can be clearly observed that the curve follows along 
the monthly pattern of variation in daylight hours; thus 

we can see that June, the month with lower reported sex-
ual abuse incidents coincides exactly with the winter sol-
stice. Additionally, as the days lengthen, the number of 
cases of sexual abuse reported increases. However, the 
peak occurs in November, 1 month before the summer 
solstice. An analysis of this curve can yield explanations 
which could be related to two phenomena: fi rst, in De-
cember, the month of Christmas celebration, concern 
about safety and protection of children, the main victims 
of sexual abuse, are increased naturally and therefore 
might have a control effect on such type of crime. Second, 
December is characterized by a signifi cant drop of the 
population of the capital city, since many people leave 
Santiago, whether to take seasonal jobs, or to begin a fam-

  Fig. 2.  Ratio of observed to expected monthly frequency for 11,844 cases of sexual abuse reported between 1990 
and 2001 in Santiago, Chile. 

Table 1. Results of observed and expected sexual abuse incidence and rate of observed to expected monthly frequency for 11,844 sexual 
abuses reported monthly between 1990 and 2001 in Santiago de Chile

Variable Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Observed abuse 88.1 76.8 80.3 68.9 66.8 60.6 66.3 86.7 82.8 104.3 109.8 95.7
Expected abuse 85.5 77.2 85.5 82.7 85.5 82.7 85.5 85.5 82.7 85.5 82.7 85.5
Ratio of observed to expected

abuse monthly 1.03 1.00 0.94 0.83 0.78 0.73 0.78 1.01 1.00 1.22 1.33 1.12
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ily holiday leave, and students start their holidays during 
this summer month. 

 Because temperature and day length are meteorologi-
cal variables correlated with each other, it is not possible 
to rule out in the present study that temperature as a bio-
logical factor, could not have an explanatory role in the 
phenomenon subject of our study. In fact, Michael and 
Zumpe  [16, 17]  in their study hypothesize that tempera-
ture could generate rises in sexual assaults. To date, there 
is no study capable of determining with accuracy if it is 
the temperature, the day length alone or both that infl u-
ence decisively this behavior. An initial analysis shows 
that our prevalence curve for sexual crimes reaches its 
nadir in June, 1 month before the lowest mean tempera-
ture occurs in Santiago (June: 9   °   C; July: 8   °   C). Further-
more, the curve shows a peak of sexual abuse frequency 
( fi g. 2 ) also 2 months before the maximum mean tem-
perature occurs in January (21   °   C). The reasons discussed 
above allow us to rule out the fact that sociocultural vari-
ables, such as women wearing light clothes in summer or 
the greater possibility of eventual contacts while being 
out, could have an effect on the rise of violence since, as 
it has been stated, the rise in the frequency of sexual abuse 
starts in July, and therefore variations in the kind of out-
fi t begin to be evidenced in September in Santiago  [23] . 
A more detailed analysis of these results will be the sub-
ject of a further study, particularly considering data from 
summer, since variations in population due to work and 
holiday-driven migrations should be taken into account. 

 In the present work, the period with the highest sexual 
violence rate was spring, in contrast with the period iden-
tifi ed by Michael and Zumpe  [16, 17]  for who it is sum-
mer. Another study on seasonality and rape demonstrat-
ed that a rape peak occurred in Paris between the 10th 
and 20th of July, and in Houston between the 15th of 
August and 15th of September  [24] . A possible explana-
tion for such differences is that our study assessed just 
sexual abuse and not rape, and rape constitutes a more 
violent crime with an offender profi le different from that 
of sexual abusers ( fi g. 1 ). 

 If we take into account that the feature we are studying 
is the date on which the medical gynecological examina-
tion of the victim of sexual abuse took place to verify the 
lesions, one could think that as both phenomena are out 
of phase, this could infl uence the conclusions; neverthe-
less, when reading the reports, it can be clearly concluded 
that these examinations are carried out within hours or, 
at most, a few days after the crime, and thus we can con-
clude this variable has no effect on the fi ndings presented 
above. 

 Another factor being a likely source of bias in the pres-
ent study is the fact that only a small proportion of the 
total of cases of sexual abuse is reported, and therefore 
studied by us. Since there are no data showing that the 
ratio of reported versus unreported cases could be differ-
ent during the seasons of the year, we could consider such 
a variable as a not signifi cant source of bias. 

 Air pollution has also been related to variations in vio-
lent behaviors  [25] . In Santiago, the months with highest 
pollution levels are those between April and August, where 
the lowest sexual abuse incidence would be registered. 

 Several works have related serotonin dysfunctions to 
impulsive and violent behaviors, and Dolan et al.  [19] 
 have stated that offenders with personality disorders 
would have a low 5-HT function related mainly to impul-
siveness. The same authors show that plasmatic testoster-
one correlates positively with aggressiveness  [18–20] . It 
seems that testosterone modulates serotonergic receptor 
activity in a way that directly affects aggression, fear and 
anxiety  [26] . 

 Both serotonin and testosterone show seasonal varia-
tions. The levels of plasmatic  L -tryptophan which in-
crease in winter and decrease in spring, have already 
been mentioned, as has the inverse relation between the 
seasonal pattern of  L -tryptophan in violent suicide in 
Belgium  [20] . There would also be a seasonal variation 
of the levels of plasmatic testosterone, and some authors 
have suggested that such variation could be related to 
the air temperature during the month prior to the result, 
but not to changes in the light or the daylight hours  [21] . 
Others have shown strong evidence of seasonal varia-
tions of free testosterone in healthy young individuals, 
and have correlated such changes to changes in body 
weight and physical activity and indirectly to changes in 
environmental temperature  [27] . It could be possible to 
hypothesize that it is likely that one of these two sub-
stances or both, are related to behaviors expressed dur-
ing sexual abuse. The present work, nevertheless, does 
not allow the determination of relations between such 
neurochemical variables and seasonal variations in sex-
ual abuse. 

 Sexual violence constitutes a matter of critical concern 
for our society. The variation described in our study be-
tween the month with the lowest and the month with the 
highest incidence of sexual abuse is of approximately 
81%. This information will contribute to optimize pre-
ventive, judicial and forensic resources and will help im-
prove the insight and research on the sophistications re-
lated to this type of human sexual behavior.   
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