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Objective: Holidays are times of celebration of family and loved ones which can
be difficult for some people. This study assessed the risk of suicide on Christmas
Eve, Christmas Day, New Year’s Day, and Valentine’s Day.
Methods: We searched four major electronic databases. The primary
outcome was suicide deaths, and the secondary outcome was self-harm and
suicide-related behaviors (SHSB). For each holiday, we calculated the risk ratio
(RR) compared to regular days and the proportion of annual suicides.
Results: We included 28 studies (n = 2,186,094). The proportion of annual
suicides was 0.23% [95% confidence interval, 0.17%, 0.28%; number of studies (k)
= 11] on Christmas Eve, 0.24% (0.19%, 0.29%; k = 17) on Christmas Day, 0.39%
(0.31%, 048%; k = 16) on New Year’s Days, and 0.27% (0.24%, 0.30%; k = 5) on
Valentine’s Day. Compared to regular days, suicide risk was 17% lower (RR = 0.83;
0.72, 0.96) on Christmas Day and 33% higher on New Year’s Day (RR = 1.33;
1.06, 1.65) with no significant difference for Christmas Eve or Valentine’s Day.
This pattern of lower suicide risk on Christmas and higher risk on New Year’s Day
was consistent across countries. Regarding SHSB, the proportions were 0.19%
on Christmas Eve, 0.21% on Christmas Day, 0.29% on New Year’s Day, and 0.23%
on Valentine’s Day, corresponding to a lower risk on Christmas Eve (RR = 0.74;
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0.57, 0.96; k = 5) and a higher risk on New Year’s Day (RR = 1.17; 1.03, 1.34;
k = 6), but no significant difference on Christmas Day or Valentine’s Day.
Conclusion: Our study suggests that only New Year’s Day appears to be a
temporal hotspot for suicide across most countries.
Systematic review registration: Open Science Framework (osf.io/7zx3d).

KEYWORDS

suicide, self-harm and suicide related behavior, Christmas, New Year’s Day, Valentine’s
Day

1 Introduction

According to the World Health Organization (WHO),
approximately 800,000 people die by suicide (i.e., suicide or suicide
deaths) every year, which is about one person every 40 seconds
(1). Suicides account for 1.4% of premature deaths worldwide (2).
However, the incidence of suicide varies by region. The lower rates
are often found in the Eastern Mediterranean and the Europe tend
to have higher rates (1). In contrast, the prevalence of suicide
deaths is about 5% in suicide attempters (1, 3). Among individuals
who engaged in non-fatal self-harm, the rate of suicide deaths
within 1 year is 37.2 times higher than that of the matched
general population cohort, specifically 439.1 per 100,000 person-
years (4). The epidemiology of suicide attempt differs from suicide
deaths. The incidence rate of suicide is generally higher among
males than females. Men are more likely to die by suicide, while
women are more likely to attempt suicide (5). Several risk factors
of suicide have been studied and identified. One of the strongest
predisposing factors is neuropsychiatric diseases, such as depressive
disorder, bipolar disorder, schizophrenia-spectrum disorders, and
personality disorders (1, 6). Other predisposing factors are family
history of suicidal behavior, adverse childhood experience, previous
suicide attempts, and socioeconomic deprivation (1, 7–10). For
precipitating factors, evidence suggests drug and alcohol misuse,
access to lethal means, and new diagnosis of terminal or chronic
physical illness (1, 11, 12).

It is a common myth that the incidence of suicide peaks during
major holidays, like Christmas. The psychosocial broken-promise
effect supports this myth, referring to the phenomenon where
heightened expectations of social connection and support during
holiday seasons can lead to significant distress if those expectations
are unmet. The resulting frustration and disappointment may
trigger suicidal reactions (13, 14). However, Christmas is also a
holiday that can evoke feelings of hope and emotional upliftment
in individuals, which may exert a protective effect against suicide.
Many studies indicate that during Christmas, the rates of suicide
deaths, suicide attempt, psychiatric hospitalization, and usage of
emergency rooms are lower compared with those on regular days
(15–17). On the other hand, New Year’s Day is another major
holiday and often viewed with hope and optimism, because it
represents a fresh start and an opportunity for new beginnings.
This day also brings a sense of relief and closure as individuals
leave behind the challenges of the past year. However, the societal
emphasis on achieving resolutions can also lead to feelings of
anxiety and pressure for some individuals. Several studies have
showed an increased suicide rates in England (18) and Sweden

(19), but not in South Korea (20), or Switzerland (21). Likewise,
Valentine’s Day is often associated with feelings of love, affection,
and romantic gestures, as people celebrate their relationships and
express their emotions to loved ones. However, for some, Valentines
can be a time of rejection and isolation whether the risk of suicide
is higher or lower on Valentine’s Day remains inconclusive (22–24).

Beyond static risk factors, emerging research underscores
the importance of temporal patterns in suicide risk. Identifying
high-risk time windows—whether daily, weekly, or seasonal—
enables targeted interventions when individuals are most
vulnerable (25). For instance, diurnal studies reveal that suicidal
ideation often follows circadian rhythms, with attempts peaking
in afternoon/evening hours when isolation and emotional
dysregulation intensify (25). Similarly, holidays may disrupt
social routines, amplifying or mitigating risk depending on
cultural context. Critically, mapping these temporal trends
allows healthcare systems to allocate resources (e.g., crisis
hotlines, clinician availability) efficiently, challenge stigma by
framing suicidality as time-dependent, and ultimately reduce
the transition from ideation to action (25). This meta-analysis
extends this temporal lens to major holidays, testing whether
celebratory periods paradoxically elevate risk through unmet social
expectations or protective effects via increased connectivity.

To the best of our knowledge, there are few comprehensive
assessments of the risks of suicide deaths and suicide attempt
on major holidays. A recent study reported that suicide risk was
increased on New Year’s Day, but the risk varied on Christmas
by countries (26). However, that paper is a non-systematic review,
whereas we are using a systematic review approach to address
this question (26). We conducted the systematic review and meta-
analysis to investigate the proportion and the risk of suicide deaths
and suicide attempts on holidays. Our study focused on four major
holidays that are widely celebrated across many countries and
regions: Christmas, Christmas Eve, New Year’s Day, and Valentine’s
Day. Our study aimed to provide a more nuanced understanding of
the association between suicide risk and these holidays, potentially
guiding better prevention strategies.

2 Methods

2.1 Transparency and openness

The study protocol was registered with Open Science
Framework (osf.io/7zx3d). We report our review using
the Preferred Reporting Items for Systematic Reviews and
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Meta-Analyses guidance (PRISMA; see online Appendix 1). The
study did not deviate from the pre-registered protocol.

2.2 Literature search

We searched four major databases, including PubMed, Embase,
PsycInfo, and Cochrane Central Register of Controlled Trials
(CENTRAL), with no limits applied (date, language), from database
inception to 22 July 2024. We also searched the gray literature
and reviewed reference lists of the included studies and related
systematic reviews. The literature review was developed based on a
preliminary review of the existing literature and consultation with
topic and information specialists.

2.3 Study selection and outcomes

All articles with a potentially relevant title, abstract, or ones
for which the relevance was unclear, were evaluated independently
by two authors to determine inclusion eligibility. Discrepancies
were resolved by deliberation between the two reviewers or with
input from a third author. We excluded conference abstracts, case
reports, case series, meta-analyses, and studies with duplicate data.
Appendix 2 shows the complete search strategies, and Appendix 3
presents the reasons for exclusion. We defined the eligibility criteria
for study inclusion based on the PICOS framework: Population
(P): We included studies that reported on suicide deaths or self-
harm/suicidal behaviors (SHSB) in the general population. No
restrictions were applied regarding age, gender, or geographic
location. Intervention/Exposure (I): The primary exposure of
interest was the occurrence of specific calendar holidays, namely
Christmas Eve, Christmas Day, New Year’s Day, and Valentine’s
Day. Comparator (C): Comparator days were defined as non-
holiday (regular) days, serving as a baseline reference for evaluating
changes in suicide and SHSB rates. Outcomes (O): The primary
outcomes were: (1) the proportion of suicide deaths on each
holiday (defined as the number of suicides on the holiday divided
by the total number of suicides in that year); (2) the risk of
suicide (risk ratio or risk difference compared to regular days);
and (3) the proportion and risk of SHSB on the specified
holidays. SHSB was broadly defined to include suicide attempts,
deliberate self-harm, and parasuicide, acknowledging diagnostic
and definitional overlap in the literature. Study Design (S):
We included observational studies (e.g., time-series, retrospective
cohort, cross-sectional designs) that provided quantitative data on
suicide or SHSB during at least one of the specified holidays and on
non-holiday comparison days.

2.4 Data extraction and quality assessment

Two authors independently and in duplicate extracted data
from selected articles. WebPlot Digitizer (https://automeris.io/
WebPlotDigitizer/) was used to extract numerical data from the
figures. We extracted the total number of suicides over the entire
study duration, the average annual number of suicides, the average

daily number of suicides, and the number of suicides on each of the
four holidays. We also extracted the proportion of annual suicides
that occur on each of the four holidays. The quality of the included
studies was assessed using an outcome specific modified Newcastle-
Ottawa scale. The Newcastle-Ottawa scale was selected for its ability
to distinguish variations in quality based on number of confounders
and covariates and its reliability compared with the ROBINS-I (Risk
Of Bias In Non-randomized Studies—of Interventions) tool, The
detailed data extraction is showed in Appendix 4.

2.5 Statistical analyses

All analyses were conducted in the statistical software R, version
4.2.0 (R core team, R Foundation for Statical Computing, Vienna,
Austria) using the metafor, ggpolt2, dplyr, and robumeta R packages.

The proportion of annual suicides occurring on each of the
four holidays was calculated as the number of suicides on that
holiday divided by the total number of suicides in that year. We
also calculated the risk ratio (RR) and risk difference (RD) for each
of the four holidays compared to regular days (i.e., the average
daily number of suicides over 365 days). Additionally, we calculated
the proportion of annual SHSBs occurring on each of the four
holidays, as well as the RR and RD of the four holidays compared
to regular days.

For the proportion-based meta-analyses, the Freeman-Tukey
double arcsine transformation was applied to stabilize variance.
The pooled proportion with 95% confidence interval was
calculated using the restricted maximum likelihood random-effects
model with the inverse-variance weighting method. Cumulative
proportion-based meta-analyses ordered by study year were also
performed for RD and RR. We assessed inter-study heterogeneity
with the Cochran Q test and quantified it by using the I2

statistic. For the Q statistic, we considered a P -value <0.1 to
be a statistically significant indicator of heterogeneity. I2 values
considered representative of low, moderate, and high heterogeneity
were <25%, 26–50%, and >50%, respectively. We assessed
publication bias by using funnel plot analysis, with evaluation of
asymmetry by visual inspection followed by Egger’s test. Tests were
2-tailed, and P-value < 0.05 was set as statistically significant.

2.6 Meta-regression and subgroup analysis

Where at least 10 studies were included in a meta-
analysis, meta-regression explored heterogeneity by the following
characteristics identified a priori: study design (national vs. local),
continent, country, study duration, and study year (not publication
year). Regarding holidays that did not conform to the expected
proportions, subgroup analysis by country was conducted and
presented the results using a world map.

2.7 Publication bias and sensitivity analyses

Publication bias or small study effects were examined using
funnel plots and the Egger’s test when 10 or more studies
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were included in a meta-analysis. The sensitivity analysis is to
perform meta-analysis of non-affirmative studies and generalized
linear mixed model with logit transformation for the primary
outcome. The meta-analysis of non-affirmative studies assesses the
robustness of our estimates and determines whether the pooled
estimate would remain in the same direction even under the worst
case publication bias.

3 Results

3.1 Study selection

After searching the databases and excluding duplicate records,
we identified 586 unique, potentially eligible articles; 465 were
excluded after title and abstract screening, and 93 were excluded
after assessment of the full text (Supplementary material 3).
Ultimately, 28 studies (n = 2,186,094) were included
in our analysis, 18 for suicide deaths and 10 for SHSB
(Supplementary Table 1). A PRSIMA flowchart depicting our
search strategy is presented in Supplementary Figure 1. The
follow-up duration of these studies were from 1 (27) to 35 (21)
years. The earliest of study year is 1969 (21) and the most recent
is 2019 (28), spanning a range of 50 years. There were 14 studies
from Europe, 10 from the North America, two from Asia, one from
South America, and one from Pacific.

3.2 Methodological quality of included
studies

The quality assessment of the included studies were assessed
with the Newcastle-Ottawa score (Supplementary Table 2) (29).
Scores of 1, 2, and 3 indicate a high risk of bias, scores of 4, 5,
and 6 indicate a moderate risk of bias, and scores of 7, 8, and 9
indicate a low risk of bias. There were 6 of 28 studies scoring 6
points (19, 23, 30–33), 8 studies scoring 7 points (17, 24, 27, 34–
38), 12 studies scoring 8 points (18, 20–22, 28, 39–45), and 2 studies
scoring 9 points (46, 47).

3.3 Suicide risk and proportion on
Christmas Eve, Christmas Day, and New
Year’s Day

The proportion of annual suicides (Figure 1) was 0.23% [0.17%,
0.28%; number of studies (k) = 11; I2 = 50.8%] on Christmas Eve,
0.24% (0.19%, 0.29%; k = 17; I2 = 65.8%) on Christmas Day, and
0.39% (0.31%, 0.48%; k = 16; I2 = 80.7%) on New Year’s Days,
while it is 0.26% (Supplementary Figure 2, 0.24%, 0.29%; k = 17; I2

= 0%) on regular days (i.e., the average daily number of suicides
over 365 days) (Figure 2). Compared with regular days, the risk
was 17% lower on Christmas Day (RR = 0.83; 0.72, 0.96), and
it was 33% higher (RR = 1.33; 1.08, 1.65) on New Year’s Day.
Additionally, the RD (Supplementary Figure 3) was significantly
lower on Christmas Eve (−0.06%; −0.10%, −0.01%; k = 10; I2

= 0%), and it was significantly higher on New Year’s Day (0.10%;
0.02%, 0.17%; k = 14; I2 = 60.7%) when compared with regular
days. The proportion difference between these three holidays and
regular days showed similar findings on meta-regression analysis
(Supplementary Table 3).

The temporal trend of the proportion of annual suicides
occurring from Christmas Eve to New Year Day are showed in
Figure 3. Generally, most countries show a decreased or similar
proportion of suicide deaths from Christmas Eve to Christmas
Day, except for Mexico, and the largest decrease in the suicide
proportion is seen in the Australia and Netherlands. However, most
countries show an increased proportion of suicide after Christmas
Day, leading up to New Year’s Day.

The cumulative meta-analyses are in the Supplementary Data
(Supplementary Figures 4–6). For Christmas Eve, the initial studies
from 1969 to 1970 showed a lower proportion of suicide; however,
after that, there was a sudden increase, but it gradually declined
in the end. This temporal trend was similar on the Christmas
Day. Importantly, the proportion of suicide on New Year’s Day
(Supplementary Figure 6) was low between 1969 and 1970, and
after that, it is gradually increased, with more recent studies
contributing to progressively higher estimates.

The meta-regression analyses (Supplementary Table 4) showed
that the proportion of annual suicides occurring on Christmas
Eve was lower on studies using national dataset (p < 0.001)
and varied with different countries (p = 0.039). The proportion
of annual suicides occurring on New Year’s Day also varies
with different countries (p < 0.001) and was lower on studies
with longer duration (p = 0.009). The RD and RR of suicide
on Christmas Eve and on New Year’s Day compared with
regular days showed similar findings with those of proportion of
suicide (Supplementary Tables 5, 6). Besides, the RR of suicide on
Christmas Day compared with regular days varies with different
countries (Supplementary Table 5; p = 0.002).

3.4 Proportion of suicide, risk ratio, and risk
difference on Valentine’s Day

The proportion of annual suicides occurring on Valentine’s
Day (Supplementary Figure 7) was 0.27% (0.24%, 0.30%; k =
5; I2 = 0%), and the RR (Supplementary Figure 8) and RD
(Supplementary Figure 9) were not significant compared with that
on regular day. The cumulative meta-analysis did not show any
temporal relationship (Supplementary Figure 10).

3.5 Proportion of suicide on Christmas Eve,
Christmas Day, and New Year’s Day by
country

Stratified by country (Figure 4), most countries showed
lower proportion of annual suicides occurring on Christmas
Eve, except for Australia (0.43%; 0.31%, 0.57%) and Hungary
(0.30%; 0.15%, 0.49%). Additionally, most countries showed
lower proportion of annual suicides occurring on Christmas
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FIGURE 1

Proportion of annual suicides occurring on (A) Christmas Eve, (B) Christmas Day, and (C) New Year’s Day.
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FIGURE 2

Risk ratio of suicides on (A) Christmas Eve, (B) Christmas Day, and (C) New Year’s Day compared with that of regular day.
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FIGURE 3

Temporal trend of suicide from Christmas Eve to New Year’s Day by country.

FIGURE 4

Proportion of annual suicides occurring on Christmas Eve by country.

Day (Supplementary Figure 11), except for Colombia (0.66%;
0.37%, 1.04%) and Mexico (0.44%; 0.26%, 0.65%). For New
Year’s Day (Figure 5), the top three countries with the highest

proportion of annual suicides are Columbia (0.93%; 0.57%,
1.37%), Sweden (0.54%; 0.40%, 0.70%), and Mexico (0.50%;
0.32%, 0.73%).
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FIGURE 5

Proportion of annual suicides occurring on New Year’s Day by country.

3.6 Proportion of suicide, risk ratio, and risk
difference of SHSB on the four holidays

The proportion of annual SHSB occurring on Christmas Eve,
Christmas Day, New Year’s Day, and Valentine’s Day are showed
in the supplement (Supplementary Figures 12, 13). Compared with
regular days, the risk of SHSB was 26% lower on Christmas Eve
(RR = 0.74; 0.57, 0.96; Supplementary Figure 14), and it was 17%
higher on New Year’s Day (RR = 1.17; 1.03, 1.34). However,
the RR of SHSB was not significant on Valentine’s day compared
with regular days (Supplementary Figure 15). The RD of SHSB
(Supplementary Figures 16, 17) showed similar findings as those of
suicide deaths.

3.7 Publication bias

Visual inspection of the funnel plots for the primary
outcomes did not show significant publication bias
(Supplementary Figures 18–29). However, the Egger test was
significant for proportion of annual suicides occurring on New
Year’s Day (Supplementary Figure 20; p = 0.011) and RD of
suicide (Supplementary Figure 24; p = 0.004) on New Year’s Day
compared with regular days. We also conducted trim-and-fill
analysis for potential publication bias (Supplementary Figures 30–
33). For Christmas’ eve (Supplementary Figure 30) and Valentine’s
day (Supplementary Figure 33), the trim-and-fill analysis identified
two potentially missing studies for each analysis, but the adjusted

overall effect size remained similar to the original estimate (PFT
= 0.05, 95% CI: 0.04–0.05) and (PFT = 0.05, 95% CI: 0.05–0.05).
The funnel plot showed slight asymmetry, suggesting minimal
publication bias without materially altering the pooled results.
For Christmas day (Supplementary Figure 31) and New Year’s
Day (Supplementary Figure 32), the pooled analysis yielded an
overall proportion of 0.05 (95% CI: 0.05–0.06) and 0.06 (95% CI:
0.06–0.07) across all studies. The funnel plots revealed a largely
symmetrical distribution, indicating minimal risk of publication
bias. No additional studies were imputed by the trim-and-fill
procedure, suggesting the robustness of the pooled estimate.

3.8 Meta-analysis of non-affirmative
studies and sensitivity analysis

When including non-affirmative studies
(Supplementary Table 7), the direction of pooled estimates of RR
and RD of suicide deaths showed consistent direction with those of
original analyses on the four holidays. The generalized linear mixed
model with logit transformation (Supplementary Table 8) showed
similar findings on the proportion of suicide on the four holidays.

3.9 Leave-one-out analyses

Supplementary Tables 9–12 demonstrated leave-one-out
analyses for proportion of annual suicides occurring on Christmas
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Eve, Christmas Day, New Year’s Day, and Valentine’s day. For
Christmas Eve, after removing Baker et al. (22), the I2 would
decline from 50.8% to 0%, indicating this study was the source
of heterogeneity. For Christmas Day, after removing Jones et al.
(36), Fernández-Niño et al. (34), and Arango et al. (40), the I2

would decline from 65.8% to 47.0%, 46.7%, and 32.7%, suggesting
these three studies contributed slightly more to heterogeneity.
For New Year’s Day, leave-one-out sensitivity analyses showed
that removing any single study produced minimal changes in
the pooled estimates (0.0022–0.0025), with all results remaining
statistically significant (p < 0.001). Moderate heterogeneity (I2

= 60–70%) persisted across all scenarios, and no single study
substantially reduced it. For Valentine’s day, removing any single
study kept the I2 at 0, indicating high homogeneity.

4 Discussion

The association between major holidays and suicide is not
entirely consistent; some holidays are positively associated with
increased suicidal, some are negatively associated, and others show
no significant difference compared to regular days. In our study, we
found that Christmas Eve and Christmas Day were associated with
a lower risk of suicide than that on regular day. However, just1week
after Christmas, the risk of suicide was sharply increased on New
Year’s Day. The temporal trend of suicide risk from Christmas to
New Year’s Day was observed across countries. Indeed, we found
that country is a significant moderator for the risk of suicide on
Christmas Eve, Christmas Day, and New Year’s Day, with the
degree of change varying across different nations. For the risk of
SHSB, we also found a lower risk on Christmas Eve and Christmas
Day and a higher risk on New Year’s Day compared with that on
regular day. Finally, no statistically significant difference in the risk
of suicide and SHSB was observed between Valentine’s Day and
regular days. In brief, although both Christmas and New Year’s Day
are major holidays that emphasize family and social connections,
only New Year’s Day act as a temporal hotspot of suicide across
most countries.

There could be both positive and negative effects on the
association between major holiday and suicide risk. For instance,
Christmas and New Year’s Day can generate feelings of hope
and optimism; however, they may also bring about psychosocial
broken-promise effect (13, 14), leading to anxiety, distress,
depression, and even hopelessness and helplessness. In the current
study, we found a lower risk of suicide on Christmas Eve
and Christmas Day compared with that on regular day, with
few heterogeneities. This finding is consistent with those of
previous studies (15, 48). The lower suicide rates observed during
Christmas Eve and Christmas Day might be attributed to the
positive emotional expectations linked with the holiday season,
such as increased feelings of hope. Additionally, enhanced social
connectedness and support during this period is also considered
(43, 48). However, the tendency for individuals contemplating
suicide to delay their actions until after Christmas could be another
important factor (43, 48). Such delay in suicide tendency might
result in a peak of suicide on New Year’s Day. Indeed, among the
included 12 countries, we found that almost all countries showed an

increased risk of suicide on New Year’s Day, except for South Korea
and Switzerland. Besides, the cumulative meta-analysis showed
more recent studies contributing to progressively higher estimates
of suicide risk on New Year’s Day. This temporal trend may reflect
broader societal changes, such as increasing economic pressures,
heightened social expectations, or evolving patterns of holiday-
related alcohol consumption, which could exacerbate vulnerability
during this period (49–51). The review conducted by Plöderl et al.
also reported an increase in the suicide rate after Christmas, but on
New Year’s Day, it only returned to the yearly average (48). Another
point needs to be considered is a delay between the time of death
and its confirmation. Since many hospitals are closed on holidays,
this may affect how quickly a death is confirmed, and the record of
death might be delayed (52).

In sensitivity analyses, we found that four studies, including
Baker et al. (22). (Christmas Eve), Jones et al. (36) (Christmas
Day), Fernández-Niño et al. (34) (Christmas Day), and Arango
et al. (40) (Christmas Day), might contribute to heterogeneity, and
all of them reported relatively higher suicide rates. The relatively
higher suicide rates reported by Fernández-Niño et al. (34)
(Mexico) and Arango et al. (40) (Colombia) during the Christmas
period may reflect unique cultural and contextual factors in Latin
American countries. Christmas in many Latin American cultures
is a highly family-centered holiday with strong religious and
social expectations. For individuals experiencing social isolation,
economic hardship, or family conflict, the contrast between festive
norms and personal circumstances may exacerbate feelings of
loneliness or distress. Both Jones et al. (36) and Baker et al. (22)
used local suicide registers, which often report higher suicide rates
than national registries. This discrepancy may arise because local
databases typically have more complete case ascertainment and less
underreporting, whereas national registries may miss cases due to
variations in reporting standards or data collection systems.

For Valentine’s day, there were five studies reporting suicide
deaths and five reporting SHSB. The five studies reported that the
suicide risk on Valentine’s Day did not differ from than that on
regular day with few heterogeneities. However, when estimating
SHSB, there was high heterogeneity across the five studies. Three
studies indicated a higher risk of SHSB on Valentine’s Day (23, 32,
33). Valentine’s Day is a holiday particularly valued by adolescents
and young adults, and it is typically a celebration of romantic
relationships. Valentines’ day can also be a time of mourning loss
or the absence of a romantic partner. This age group is more
likely to engage in parasuicidal behavior when facing relationship
problems (53). The study showing the highest risk of SHSB,
conducted by Davenport et al., reported that the median age of
individuals who did parasuicide on Valentine’s Day was 21 years
(23). However, as only five studies analyzed suicide on Valentine’s
Day, the statistical power to detect small effects may be limited.
Therefore, the absence of a statistically significant difference should
be interpreted with caution, and further research is warranted to
draw more definitive conclusions.

An important question is whether there are positive emotional
expectations before major holidays that reduce the suicide risk in
the days leading up to these holidays. Indeed, several studies have
assessed the differences in suicide risk on holidays, before holidays,
and after holidays (19, 22, 33, 45). However, when looking at the
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continuous trend of suicide rates before and after holidays, the peak
(whether high or low) still occurred on the holiday itself. Although
the number of studies we included is insufficient for analyzing the 3
days before and after Christmas or the week before and after, we can
at least observe a trend of decreasing suicide risk from Christmas
Eve to Christmas.

4.1 Strengths and limitations

Our study has several strengths. We calculated the annual
mean proportion of the number of suicide on the major holiday
as primary outcomes. In this way, we can avoid the fluctuations
in suicide rates throughout the year and overcome the different
suicide tendency in different country/study by comparing only with
the annual average suicide proportion. Besides, we also calculated
RD and RR to represent both absolute and relative risk difference
between major holidays and regular day. Previous reviews (15,
48) investigating suicide risks during Christmas/New Year have
only conducted systematic reviews due to the heterogeneity in
study designs or humanities. We conducted the first meta-analysis
and utilized sensitivity tests (including subgroup analysis, meta-
regression, and meta-analysis of non-affirmative studies) to further
validate our findings.

Our study has several limitations. First, most of the included
studies originate from developed countries and predominantly
Christian populations, which limits the ability to generalize the
findings to developing and least developed countries. In different
cultures and regions, the importance of Christmas and New Year
to people may vary. In countries where Christianity is not the
predominant religion, the suicide risk during Christmas may be
similar to that on regular days; however, certain holidays or cultural
events in other communities may also be associated with decreased
suicidal tendencies, warranting further investigation. Second, we
overcame some difficulties by using the annual mean proportion of
the number of suicides to calculate the suicide proportion and risk.
However, the changes in suicide rates over the years might not be
considered, particularly a very long follow-up period. We employed
meta-regression to examine whether the study year and the study
duration are important moderators, showing no or trivial effect.
Third, the included studies span from the 1970s to the 2010s. Over
these 40–50 years, environmental factors and suicide mortality rates
have also changed in different countries. Therefore, in addition
to meta-regression, we also conducted cumulative meta-analyses
ordered by study year. We found that the risk of suicide on
New Year’s Day gradually increased, with more recent studies
contributing to progressively higher estimates. Fourth, in the
epidemiology of suicide, factors such as age, gender, socioeconomic
status, substance use, prior suicidal behavior, and alcohol use are
important. However, few included studies provided data on their
association with suicide on major holidays, and most also lacked
detailed information on suicide methods, limiting further analysis
of these risk factors. Fifth, when calculating SHSB, it is not possible
to distinguish between suicide attempts accompanied by some
deaths or self-harm/parasuicide without death. Therefore, there is
a certain degree of heterogeneity in the results of SHSB. Sixth,
we found small study effects on the risk of suicide on New Year’s

Day. However, the meta-analyses of non-affirmative studies suggest
the robustness of our study findings. Finally, in South Korea (20),
Taiwan, and China, Lunar New Year might be considered a more
important new year compared to Solar New Year. However, the
data on Lunar New Year’s Day were not available.

5 Conclusions

Although socio-cultural factors and datasets vary among the
studies, most countries show a relatively lower risk of suicide
on Christmas Eve and Christmas Day. However, just 1 week
after Christmas, the risk of suicide was significantly increased
on New Year’s Day. In many countries, Christmas and New
Year’s Day often constitute a continuous holiday period during
which healthcare, psychological, emergency, and social workers
are often understaffed. Our findings underscore the importance
of strengthening suicide prevention efforts during these critical
periods. Governments and local health authorities should not only
enhance emergency department preparedness but also implement
comprehensive suicide prevention programs, ensuring adequate
deployment of mental health professionals, crisis intervention
services, and preventive warning signs and resource in advance. to
mitigate the heightened suicide risk around New Year’s Day.

Data availability statement

The original contributions presented in the study are included
in the article/Supplementary material, further inquiries can be
directed to the corresponding authors.

Author contributions

T-CY: Funding acquisition, Writing – review & editing, Data
curation, Validation. T-WH: Data curation, Investigation, Writing
– original draft. Y-CK: Writing – review & editing, Validation. TT:
Validation, Writing – review & editing. BS: Writing – review &
editing, Validation. AC: Validation, Writing – review & editing.
F-CY: Validation, Writing – review & editing. P-TT: Writing –
review & editing, Validation. C-WH: Writing – review & editing,
Validation. C-LY: Writing – review & editing, Data curation. Y-KT:
Supervision, Validation, Writing – review & editing, Methodology.
C-SL: Formal analysis, Visualization, Software, Writing – original
draft, Conceptualization, Methodology.

Funding

The author(s) declare that financial support was received for the
research and/or publication of this article. The study was supported
by grant from Tri-Service General Hospital (TSGH-D-114142).
The funding source had no role in any process of our study.

Conflict of interest

The authors declare that the research was conducted
in the absence of any commercial or financial relationships

Frontiers in Public Health 10 frontiersin.org

https://doi.org/10.3389/fpubh.2025.1668476
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Yeh et al. 10.3389/fpubh.2025.1668476

that could be construed as a potential conflict
of interest.

Generative AI statement

The author(s) declare that no Gen AI was used in the creation
of this manuscript.

Any alternative text (alt text) provided alongside figures
in this article has been generated by Frontiers with the
support of artificial intelligence and reasonable efforts have
been made to ensure accuracy, including review by the
authors wherever possible. If you identify any issues, please
contact us.

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

Supplementary material

The Supplementary Material for this article can be found
online at: https://www.frontiersin.org/articles/10.3389/fpubh.2025.
1668476/full#supplementary-material

References

1. Fazel S, Runeson B. Suicide. N Engl J Med. (2020) 382:266–
74. doi: 10.1056/NEJMra1902944

2. Naghavi M, Global Burden of Disease Self-Harm C. Global, regional, and national
burden of suicide mortality 1990 to 2016: systematic analysis for the Global Burden of
Disease Study 2016. BMJ. (2019) 364:l94. doi: 10.1136/bmj.l94

3. Bostwick JM, Pabbati C, Geske JR, McKean AJ. Suicide attempt as a risk factor
for completed suicide: even more lethal than we knew. Am J Psychiatry. (2016)
173:1094–100. doi: 10.1176/appi.ajp.2016.15070854

4. Olfson M, Wall M, Wang S, Crystal S, Gerhard T, Blanco C.
Suicide following deliberate self-harm. Am J Psychiatry. (2017) 174:765–
74. doi: 10.1176/appi.ajp.2017.16111288

5. Wu Y, Schwebel DC, Huang Y, Ning P, Cheng P, Hu G. Sex-specific and age-
specific suicide mortality by method in 58 countries between 2000 and 2015. Inj Prev.
(2021) 27:61–70. doi: 10.1136/injuryprev-2019-043601

6. Chesney E, Goodwin GM, Fazel S. Risks of all-cause and suicide
mortality in mental disorders: a meta-review. World Psychiatry. (2014)
13:153–60. doi: 10.1002/wps.20128

7. Qin P, Agerbo E, Mortensen PB. Suicide risk in relation to family
history of completed suicide and psychiatric disorders: a nested case-
control study based on longitudinal registers. Lancet. (2002) 360:1126–
30. doi: 10.1016/S0140-6736(02)11197-4

8. Rehkopf DH, Buka SL. The association between suicide and the socio-economic
characteristics of geographical areas: a systematic review. Psychol Med. (2006) 36:145–
57. doi: 10.1017/S003329170500588X

9. Runeson B, Haglund A, Lichtenstein P, Tidemalm D. Suicide risk after nonfatal
self-harm: a national cohort study, 2000-2008. J Clin Psychiatry. (2016) 77:240–
6. doi: 10.4088/JCP.14m09453

10. van Geel M, Vedder P, Tanilon J. Relationship between peer victimization,
cyberbullying, and suicide in children and adolescents: a meta-analysis. JAMA Pediatr.
(2014) 168:435–42. doi: 10.1001/jamapediatrics.2013.4143

11. Anglemyer A, Horvath T, Rutherford G. The accessibility of firearms and risk for
suicide and homicide victimization among household members: a systematic review
and meta-analysis. Ann Intern Med. (2014) 160:101–10. doi: 10.7326/M13-1301

12. Fang F, Fall K, Mittleman MA, Sparen P, Ye W, Adami HO, et al. Suicide
and cardiovascular death after a cancer diagnosis. N Engl J Med. (2012) 366:1310–
8. doi: 10.1056/NEJMoa1110307

13. Atiatah C. Temporal fluctuations of suicide during major public holidays. (2013).

14. Gabennesch H. When promises fail: a theory of temporal fluctuations in suicide.
Social Forces. (1988) 67:129–45. doi: 10.2307/2579103

15. Carley S, Hamilton M. Best evidence topic report. Suicide at christmas Emerg
Med J. (2004) 21:716–7. doi: 10.1136/emj.2004.019703

16. Schneider E, Liwinski T, Imfeld L, Lang UE, Bruhl AB. Who is afraid of
Christmas? The effect of Christmas and Easter holidays on psychiatric hospitalizations
and emergencies-Systematic review and single center experience from 2012 to 2021.
Front Psychiatry. (2022) 13:1049935. doi: 10.3389/fpsyt.2022.1049935

17. Jessen G, Jensen BF, Arensman E, Bille-Brahe U, Crepet P, De Leo D,
et al. Attempted suicide and major public holidays in Europe: findings from the

WHO/EURO Multicentre Study on Parasuicide. Acta Psychiatr Scand. (1999) 99:412–
8. doi: 10.1111/j.1600-0447.1999.tb00986.x

18. Cavanagh B, Ibrahim S, Roscoe A, Bickley H, While D, Windfuhr K, et al. The
timing of general population and patient suicide in England, 1997-2012. J Affect Disord.
(2016) 197:175–81. doi: 10.1016/j.jad.2016.02.055

19. Hadlaczky G, Hokby S. Increased suicides during new year, but not during
Christmas in Sweden: analysis of cause of death data 2006-2015. Nord J Psychiatry.
(2018) 72:72–4. doi: 10.1080/08039488.2017.1378716

20. Sohn K. Suicides around major public holidays in South Korea. Suicide Life
Threat Behav. (2017) 47:217–27. doi: 10.1111/sltb.12281

21. Ajdacic-Gross V, Lauber C, Bopp M, Eich D, Gostynski M, Gutzwiller F, et al.
Reduction in the suicide rate during Advent–a time series analysis. Psychiatry Res.
(2008) 157:139–46. doi: 10.1016/j.psychres.2006.07.014

22. Barker E, O’Gorman J, De Leo D. Suicide around public holidays. Australas
Psychiatry. (2014) 22:122–6. doi: 10.1177/1039856213519293

23. Davenport SM, Birtle J. Association between parasuicide and Saint Valentine’s
Day. BMJ. (1990) 300:783. doi: 10.1136/bmj.300.6727.783

24. Lester D. Suicide and homicide on St. Valentine’s Day Percept Mot Skills. (1990)
71:994. doi: 10.2466/pms.1990.71.3.994

25. Kanani J, Sheikh MI. Temporal patterns of suicide attempts in India:
a comprehensive analysis by time of day, week, and hour, stratified by
age, sex, and marital status, and examining suicidal methods distribution.
Brain Behav Immunity Integr. (2024) 7:100072. doi: 10.1016/j.bbii.2024.10
0072

26. Lee W, Kang C, Park C, Bell ML, Armstrong B, Roye D, et al. Association of
holidays and the day of the week with suicide risk: multicounty, two stage, time series
study. BMJ. (2024) 387:e077262. doi: 10.1136/bmj-2024-077262

27. Akkaya-Kalayci T, Popow C, Waldhor T, Ozlu-Erkilic Z. Impact of religious
feast days on youth suicide attempts in Istanbul, Turkey. Neuropsychiatr. (2015)
29:120–4. doi: 10.1007/s40211-015-0147-9

28. Rochoy M, Pontais I, Caserio-Schonemann C, Chan-Chee C, Gainet L, Gobert
Y, et al. Pattern of encounters to emergency departments for suicidal attempts in
France: identification of high-risk days, months and holiday periods. Encephale.
(2024). doi: 10.1016/j.encep.2023.11.018

29. Wells GAS B, O’Connell B, Peterson J, Welch V, Losos V, Tugwell P. The
Newcastle-Ottawa Scale (NOS) for Assessing the Quality of Nonrandomised Studies in
Meta-Analyses. The Ottawa Hospital. (2021).

30. Beauchamp GA, Ho ML, Yin S. Variation in suicide occurrence
by day and during major American holidays. J Emerg Med. (2014)
46:776–81. doi: 10.1016/j.jemermed.2013.09.023

31. Bergen H, Hawton K. Variation in deliberate self-harm around Christmas and
New Year. Soc Sci Med. (2007) 65:855–67. doi: 10.1016/j.socscimed.2007.04.004

32. Cullum SJ, Catalan J, Berelowitz K, O’Brien S, Millington HT, Preston D.
Deliberate self-harm and public holidays: is there a link? Crisis. (1993) 14:39–42.

33. Su MK, Chan PY, Hoffman RS. The seasonality of suicide attempts: a
single poison control center perspective. Clin Toxicol (Phila). (2020) 58:1034–
41. doi: 10.1080/15563650.2020.1733591

Frontiers in Public Health 11 frontiersin.org

https://doi.org/10.3389/fpubh.2025.1668476
https://www.frontiersin.org/articles/10.3389/fpubh.2025.1668476/full#supplementary-material
https://doi.org/10.1056/NEJMra1902944
https://doi.org/10.1136/bmj.l94
https://doi.org/10.1176/appi.ajp.2016.15070854
https://doi.org/10.1176/appi.ajp.2017.16111288
https://doi.org/10.1136/injuryprev-2019-043601
https://doi.org/10.1002/wps.20128
https://doi.org/10.1016/S0140-6736(02)11197-4
https://doi.org/10.1017/S003329170500588X
https://doi.org/10.4088/JCP.14m09453
https://doi.org/10.1001/jamapediatrics.2013.4143
https://doi.org/10.7326/M13-1301
https://doi.org/10.1056/NEJMoa1110307
https://doi.org/10.2307/2579103
https://doi.org/10.1136/emj.2004.019703
https://doi.org/10.3389/fpsyt.2022.1049935
https://doi.org/10.1111/j.1600-0447.1999.tb00986.x
https://doi.org/10.1016/j.jad.2016.02.055
https://doi.org/10.1080/08039488.2017.1378716
https://doi.org/10.1111/sltb.12281
https://doi.org/10.1016/j.psychres.2006.07.014
https://doi.org/10.1177/1039856213519293
https://doi.org/10.1136/bmj.300.6727.783
https://doi.org/10.2466/pms.1990.71.3.994
https://doi.org/10.1016/j.bbii.2024.100072
https://doi.org/10.1136/bmj-2024-077262
https://doi.org/10.1007/s40211-015-0147-9
https://doi.org/10.1016/j.encep.2023.11.018
https://doi.org/10.1016/j.jemermed.2013.09.023
https://doi.org/10.1016/j.socscimed.2007.04.004
https://doi.org/10.1080/15563650.2020.1733591
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Yeh et al. 10.3389/fpubh.2025.1668476

34. Fernandez-Nino JA, Astudillo-Garcia CI, Bojorquez-Chapela I, Morales-
Carmona E, Montoya-Rodriguez AA, Palacio-Mejia LS. The Mexican cycle
of suicide: a national analysis of seasonality, 2000-2013. PLoS ONE. (2016)
11:e0146495. doi: 10.1371/journal.pone.0146495

35. Hofstra E, Elfeddali I, Bakker M, de Jong JJ, van Nieuwenhuizen C, van der
Feltz-Cornelis CM. Springtime peaks and Christmas troughs: a national longitudinal
population-based study into suicide incidence time trends in the Netherlands. Front
Psychiatry. (2018) 9:45. doi: 10.3389/fpsyt.2018.00045

36. Jones PK, Jones SL. Lunar association with suicide. Suicide Life Threat Behav.
(1977) 7:31–9. doi: 10.1111/j.1943-278X.1977.tb00887.x

37. Lester D. Suicide at Christmas. Am J Psychiatry. (1985)
142:782. doi: 10.1176/ajp.142.6.782a

38. Phillips DP, Wills JS. A drop in suicides around major national holidays. Suicide
Life Threat Behav. (1987) 17:1–12. doi: 10.1111/j.1943-278X.1987.tb00057.x

39. Bridges FS. Rates of homicide and suicide on major national holidays. Psychol
Rep. (2004) 94:723–4. doi: 10.2466/pr0.94.2.723-724

40. Cardona Arango D, Medina-Perez OA, Cardona Duque DV. [Characterisation
of suicide in Colombia, 2000, 2010]. Rev Colomb Psiquiatr. (2016) 45:170–
7. doi: 10.1016/j.rcp.2015.10.002

41. Jessen G, Jensen BF. Postponed suicide death? Suicides around
birthdays and major public holidays. Suicide Life Threat Behav. (1999)
29:272–83. doi: 10.1111/j.1943-278X.1999.tb00302.x

42. Liang S, Friedman LS. Analysis of suspected suicides using poison
center data. Arch Suicide Res. (2011) 15:185–94. doi: 10.1080/13811118.2011.
589674

43. Ploderl M, Fartacek C, Kunrath S, Pichler EM, Fartacek R, Datz C, et al. Nothing
like Christmas–suicides during Christmas and other holidays in Austria. Eur J Public
Health. (2015) 25:410–3. doi: 10.1093/eurpub/cku169

44. Sparhawk TG. Traditional holidays and suicide. Psychol Rep. (1987) 60:245–
6. doi: 10.2466/pr0.1987.60.1.245

45. Zonda T, Bozsonyi K, Veres E, Lester D, Frank M. The impact of holidays on
suicide in Hungary. Omega (Westport). (2008) 58:153–62. doi: 10.2190/OM.58.2.e

46. Deisenhammer EA, Stiglbauer C, Kemmler G. [Time-related aspects of
suicides - suicide frequency related to birthday, major holidays, day of the
week, season, month of birth and zodiac signs]. Neuropsychiatr. (2018) 32:93–
100. doi: 10.1007/s40211-018-0260-7

47. Griffin E, Dillon CB, O’Regan G, Corcoran P, Perry IJ, Arensman E. The paradox
of public holidays: hospital-treated self-harm and associated factors. J Affect Disord.
(2017) 218:30–4. doi: 10.1016/j.jad.2017.04.058

48. Ploderl M. Suicide risk over the course of the day, week, and life. Psychiatr
Danub. (2021) 33:438–45. doi: 10.24869/psyd.2021.438

49. Isaacs JY, Smith MM, Sherry SB, Seno M, Moore ML, Stewart SH. Alcohol use
and death by suicide: a meta-analysis of 33 studies. Suicide Life Threat Behav. (2022)
52:600–14. doi: 10.1111/sltb.12846

50. Kaplan MS, Huguet N, Caetano R, Giesbrecht N, Kerr WC, McFarland BH.
Heavy alcohol use among suicide decedents relative to a nonsuicide comparison
group: gender-specific effects of economic contraction. Alcohol Clin Exp Res. (2016)
40:1501–6. doi: 10.1111/acer.13100

51. Sinyor M, Silverman M, Pirkis J, Hawton K. The effect of economic downturn,
financial hardship, unemployment, and relevant government responses on suicide.
Lancet Public Health. (2024) 9:e802–6. doi: 10.1016/S2468-2667(24)00152-X

52. Nishi M, Miyake H, Okamoto H, Goto Y, Sakai T. Relationship between suicide
and holidays. J Epidemiol. (2000) 10:317–20. doi: 10.2188/jea.10.317

53. Oosterhoff MEA. Young adult parasuicidal behaviour, problematic love
relationships, and shame [Doctoral dissertation, University of Windsor]. University of
Windsor, Windsor, Ontario, Canada (2003).

Frontiers in Public Health 12 frontiersin.org

https://doi.org/10.3389/fpubh.2025.1668476
https://doi.org/10.1371/journal.pone.0146495
https://doi.org/10.3389/fpsyt.2018.00045
https://doi.org/10.1111/j.1943-278X.1977.tb00887.x
https://doi.org/10.1176/ajp.142.6.782a
https://doi.org/10.1111/j.1943-278X.1987.tb00057.x
https://doi.org/10.2466/pr0.94.2.723-724
https://doi.org/10.1016/j.rcp.2015.10.002
https://doi.org/10.1111/j.1943-278X.1999.tb00302.x
https://doi.org/10.1080/13811118.2011.589674
https://doi.org/10.1093/eurpub/cku169
https://doi.org/10.2466/pr0.1987.60.1.245
https://doi.org/10.2190/OM.58.2.e
https://doi.org/10.1007/s40211-018-0260-7
https://doi.org/10.1016/j.jad.2017.04.058
https://doi.org/10.24869/psyd.2021.438
https://doi.org/10.1111/sltb.12846
https://doi.org/10.1111/acer.13100
https://doi.org/10.1016/S2468-2667(24)00152-X
https://doi.org/10.2188/jea.10.317
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

	Suicide risk on Christmas Eve, Christmas Day, New Year's Day, and Valentine's Day: a systematic review and meta-analysis
	1 Introduction
	2 Methods
	2.1 Transparency and openness
	2.2 Literature search
	2.3 Study selection and outcomes
	2.4 Data extraction and quality assessment
	2.5 Statistical analyses
	2.6 Meta-regression and subgroup analysis
	2.7 Publication bias and sensitivity analyses

	3 Results
	3.1 Study selection
	3.2 Methodological quality of included studies
	3.3 Suicide risk and proportion on Christmas Eve, Christmas Day, and New Year's Day
	3.4 Proportion of suicide, risk ratio, and risk difference on Valentine's Day
	3.5 Proportion of suicide on Christmas Eve, Christmas Day, and New Year's Day by country
	3.6 Proportion of suicide, risk ratio, and risk difference of SHSB on the four holidays
	3.7 Publication bias
	3.8 Meta-analysis of non-affirmative studies and sensitivity analysis
	3.9 Leave-one-out analyses

	4 Discussion
	4.1 Strengths and limitations

	5 Conclusions
	Data availability statement
	Author contributions
	Funding
	Conflict of interest
	Generative AI statement
	Publisher's note
	Supplementary material
	References


