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Muroni, 25, 07100 Sassari, Italy weekends or during public holidays has been interpreted in literature as evidence of
an excessive appeal to elective delivery. The World Health Organization has
repeatedly expressed concerns about the abuse of this practice. We investigate the
daily distribution of births in Italy in the period 1999-2016 to answer the following
question: In addition to the weekend effects found in other countries, do popular
beliefs about “unlucky” days also influence the calendar of births?

We assume that without the effects exerted by the working calendar and/or by
popular beliefs, the births should be equally distributed between the days of a
month. We interpret the equal distribution as the expected one. This allows us to
calculate a daily excess of births with respect to the expected number. We evaluate,
by the means of multivariate regression, the impact of public holidays and of
popular beliefs on the daily excess of births. In addition to working calendar effects,
we found a depressing effect exerted by the 17th day of each month in all Italian
territories. Indeed, the number 17 is considered extremely unlucky by popular
tradition in Italy. We believe that these findings are indicative of a systemic abuse of
elective delivery, especially in Southern Italy. To the best of our knowledge, this work
is the first to analyze the effect of irrational beliefs on the calendar of births.

Abstract

Keywords: Multivariate analysis, Birth seasonality, Elective delivery, Caesarean section,
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Introduction

In the decades preceding World War II, a commission of the International Institute of
Statistics revealed that the birthdate of newborns was artificially modified in various
countries. The phenomenon was ascertained in 16 out of 29 examined countries, and it
assumed considerable quantitative consistency in five countries: Bulgaria, Japan, Italy,
Poland and Serbia (Gini, 1934; Gini & D’Addario, 1930). In particular, the falsifications
were relative to the birthdates of the babies which occurred in the last days of a year, which
were systematically registered as having happened in the first days of the following one.
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The Italian scholars of the epoch reconstructed the phenomenon as due to the delib-
erate intention of parents of postponing by one year the call for the compulsory mili-
tary service for men, and to the desire to make female newborns appear younger (see
Breschi, Gonano, & Ruiu, 2018). It is useful to recall that, with exception of Lombardy,
Piedmont and Liguria, Italy was an agriculturally based economy. Thus, the compulsory
military service (which lasted 2 years) took away a free workforce from peasant families.

In addition to the artificial postponement of the new year, the empirical investigations
(Gini, Naddeo, & Passeggeri, 1954; Livi, 1929; Maroi, 1954) carried out on the birth-
dates of Italians highlighted other singular aspects of the daily distribution of live
births. In particular, reluctance to report the correct date for those born on certain days
of the week (Fig. 1), and particularly on Friday, a day considered ominous in popular
tradition (see also Breschi & Ruiu, 2016), was evident; conversely, Monday was the
most frequent day of birth, and this was likely due to the fact that, especially in rural
and mountain communities, the registry office was closed at the weekend (Gini et al,,
1954). Another huge reduction in the number of births was evident on the 17th day of
each month, and indeed, the number 17 is considered unlucky in Italy (see Breschi & Ruiu,
2016); a similar effect was exerted by All Souls’ Day (which falls on the 2 November).
Furthermore, a huge depression in the number of births was registered on both the first
day of the month and the last day of each month.

Despite these interesting peculiarities, the topic of the daily distribution of births has
been completely neglected by Italian scholars in the second part of the twentieth
century. Analyses carried out in other countries have shown that Sunday-born babies
have almost disappeared (Lerchl & Reinhard, 2008 for Switzerland; Lerchl, 2005 for
Germany; Morikawa et al., 2016 for Japan), and in general, births occurring on public
holidays are substantially lower than those on working days.

Unlike in the past, where for the sake of economic, cultural and religious reasons the
date of birth was artificially modified, its occurrence nowadays is thanks to the tech-
nical possibility of anticipating and delaying delivery. In other words, the health system
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can intervene directly in the natural cycle of birth, thus creating an artificial calendar
of births (see also Terzera 2002 for a discussion of other forms of artificilisation of
births). This alteration has increased in recent years and to a great extent is associated
with elective birth obtained by induction of labour or by elective caesarean section. In
Italy, the use of this practice has been defined as “excessive” by the same Ministero
della salute, 2017 (p.6): 35% of the births that occurred in 2014 were, in fact, conducted
by caesarean section. This is almost three times higher than the figure considered ideal
by the World Health Organization (WHO, 2015). Furthermore, if we consider that in
2014 labour was induced in more than 15% of cases, we can conclude that, for half of
the births, the time of delivery was more or less “driven”. Figure 2 reports a comparison
of the caesarean sections per 1000 live births in various European countries in 2014
(the most recent year for which the WHO reports statistics for Italy).

In order to evaluate whether or not the calendar of births is still modified to avoid
inauspicious days (such as Friday or the 17th of each month) or if a depressing effect
on the birth rate exists in Italy exerted by civil and religious feasts, we requested from
ISTAT (the Italian Institute of Statistics) an ad hoc count of the daily births for the
period 1999-2016. In compliance with the stringent privacy protection regulations
(data is not provided when it involves less than ten events), it was possible to obtain
the count of per-day births only at the level of the five macro-geographical regions
(North West, North East, Centre, South and Islands). These data are however enough
to highlight the existence of large differences in the practice of “adjusting the calendar”
between the Southern area (South and Islands) and the rest of the country. In the
following section, data and methods will be illustrated. In the third section, we will
discuss the results, while the last section is devoted to final considerations.

Methods and data
The data used in this paper are the daily count of births for the five Italian macro-
regions (North West, North East, Centre, South, Islands) in the period 1 January 1999
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Fig. 2 Caesarean sections per 1000 livebirths in various European Countries, 2014
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to 30 June 2016 and have been calculated, upon our formal request, by ISTAT from the
“Rilevazione degli iscritti in anagrafe per nascita” (survey on the births transcribed in
the registry office). The choice of the period depends exclusively on the data availability
declared by ISTAT. The entire record for 2016 was available, but given that, especially
for the second part of the year, the data were not definitive, we preferred to leave them
out of the analysis.

First of all, as a first preliminary descriptive statistics, for each macro-region, we cal-
culated an expected number of daily births E() in a month j by assuming equal distri-
bution between the days of each month. In particular, it is calculated as follows:

I
bi,j,t
E(bj:) = ,:11

P (1)

where b is the actual number of births, i indicates the day of the month, I is the last
day of each month (i.e. 31 for January, 28/29 for February, ...), j=[1, 2, ..., 12] is the
month and #=[1999, 2000, ..., 2015] is the year. We used (1) to derive an excess birth
rate for each day n(b;;,) as follows:

biji~E(bj:) . ,
n(bij) = W&oo for i=1[1,2,...1],j = [1,2,...,12],¢
= [1999, 2000, ...,2015] (2)

A similar indicator has been used also by Pena (2015) for analyzing the excess
mortality on birthdays.

In Table 1, we report the average (b, ;) which occurred for each day of the month in
the period 1999-2015. The period under analysis has been limited to this interval to
avoid a different denominator in the calculation of the average excess of births between
the first 6 months (17 years) and the last semester (16 years). With the exception of this
descriptive statistics, all the other analyses will consider the complete interval 1 January
1999 to 30 June 2016.

The 17th day of the month represents the most negative 7(b;;) in 2 months (March
and October), the civil feasts of the 25 April and the 1 May are minimal in the respec-
tive months, and interestingly, the 29 February seems to be strongly avoided in leap
years. Also, religious feasts such as Christmas, the Assumption, and All Saints’ Day
exert similar depressing effects on births with an increase a few days later.

The daily count of births will be used as a dependent variable in a negative binomial
regression (it will be shown that the test for over-dispersion indicates that negative
binomial regression should be preferred to Poisson regression) where the independents
are a dummy for each day of the month (taking the 15th day as a reference), a dummy
for the day of the week (taking Wednesday as reference), and a dummy equal to one
from the 24 December to the 26 December (named Christmas). We also included a
dummy equal to one for the last and first day of the year, a dummy capturing other
religious feasts such as Easter, the feast of the Assumption celebrated on 15 August,
the All Saints’ Day (1 November), and the Epiphany (6 January); a dummy for capturing
Italian civil feasts such as Labour Day, the Italian liberation from Nazi fascism which is
celebrated on 25 April, the 2 June on which the birth of the Republic is celebrated; and
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Table 1 Average excess of births in each day of the months, Italy 1999-2015

Day Month

1 2 3 4 5 6 7 8 9 10 1 12
1 -29.11 -044 3.20 -804 —-24.69 -198 —-3.23 145 -731 669 —-22.59 339
2 0.80 0.66 3.34 0.35 -0.89 -2137 —-195 232 -501 532 —1596 238
3 867 -0.17 4.42 061 335 -2.16 -194 301 —336 469 553 5.06
4 7.24 044 287 —-0.66 340 0.30 —-198 294 -497 600 6.88 345
5 561 -0.78 3.38 -4.16 4.14 -034 -201 410 —485 381 5.89 3.1
6 -2408 —003 2.18 — 456 201 -0.38 -233 516 —-441 289 583 1.86
7 549 -0.10 2.82 0.08 3.21 —2.06 -049 399 -329 236 281 112
8 472 0.03 0.51 040 3.84 -035 138 438 —-471 191 2.78 —2423
9 2.33 0.01 —-155 —414 0.21 -1.50 -106 356 -057 194 3.71 -0.30
10 3.80 -031 087 -0381 262 -173 0.36 471 -182 080 2.73 549
1 2.59 132 0.77 -163 201 0.75 -138 283 —-161 047 3.75 2.35
12 1.53 -0.70 2.18 -1.09 3.07 049 0.35 243 -143 -074 412 227
13 0.54 —245 0.28 —548 1.20 —243 -131 152 —-184 —246 148 0.97
14 316 340 -069 -1 213 0.25 124 -4.09 -041 =271 120 121
15 408 061 183 127 3.79 122 -028 -26.60 273 1.71 1.63 411
16 163 044 -066 048 040 1.82 2.12 —582 1.80 -139 167 4.16
17 =213 —4.06 -6.39 -570 -3.05 -373 —-282 —483 -126 -7.84 -331 1.08
18 080 2.39 0.92 2.27 1.64 3.88 0.51 2.77 4.09 -084 129 10.68
19 154 0.50 331 2.54 2.95 0.79 0.69 1.02 3.39 -390 045 9.06
20 253 0.06 043 418 1.01 149 147 344 476 -193 127 1232
21 3.20 0.93 0.27 -1.16 0.03 217 0.36 0.90 3.25 -193 -038 769
22 1.24 0.01 -078 139 -0.09 0.57 -057 —-132 2.96 -214 -090 3.75
23 0.56 -0.16 -078 578 -171 2.79 2.73 -093 490 -225 102 —-040
24 128 -0.75 —-328 631 —0.55 3.25 122 - 0.64 559 -469 032 -13.06
25 -0.19 0.52 —-205 =22.07 -064 4.32 0.58 -0.86 440 -213 =081 —-33.33
26 -1.16 - 065 -088 377 -1.18 3.84 148 -0.77 2.25 —-262 -020 —2375
27 0.1 -191 -156 790 -1.68 261 128 -0.58 1.86 -155 =079 15.86
28 024 -043 —455 739 -0.05 3.15 0.97 0.86 0.53 -052 =227 1318
29 —147 -18.04 477 642 -1.26 0.70 140 —234 2.77 0.01 —249 287
30 =271 —-239 946 -241 363 2.53 -036 1.57 129 - 262 - 426
31 —237 -325 —2.80 0.71 —2.26 -0.23 —18.09

Notes: The minimum for each month are in bold, and the maximum are italics; since the last months of the 2016
were drop from the analysis, to calculate the mean using the same number of years for each combination day-month,
we limited this table to the period 1999-2015

a dummy for the 2 November. Also, an interaction between the day 17 and Friday will
be inserted in the model (fri_17). Indeed, according to population tradition, the com-
bination of Friday with the number 17 represents the most unlucky day in the year (in
other words, it is the Italian equivalent of Friday 13th in the Anglo-Saxon countries).
We will run two separate analyses for the two sexes, to evaluate if a gender difference
exists in the strategy of avoiding a delivery on an inauspicious day (see Mussino et al
2018 for a discussion of sex preferences for children) . We will also run both separated
analyses for each macro-region and a pooled analysis. In the latter analysis, we will in-
clude in addition to a dummy for each macro-area also a control for the different level
of economic development (through the real GDP per capita chain linked with reference
year 2010). We also add the percentage of births happened by caesarean section on
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total births (the variable is named ces_rate, data for 2016 are not available). However,
since it is reasonable to assume that the avoidance of the day 17 is easier the more fre-
quent the recourse to the caesarean section, we have to interact the dummy associated to
this day with ces_rate. As reported by Norton, Wang, and Ai (2004), differently from lin-
ear model, the coefficient associated to an interaction term in nonlinear model does not
completely represent the underlying interaction effect. This problem does not apply to in-
cidence rate ratios (IRR), which could be derived from negative binomial regression coeffi-
cients, when two categorical variables are interacted (see Hilbe, 2011, p. 526-7). For this
reason, we categorized the variable ces_rate on the basis of the values of its quartiles and
created the interaction between the dummy associated to day 17 and the category of the
ces_rate (using the first quartile as reference). In Fig. 3 a and b, we report the evolution
over time of both the GDP per capita and the caesarean rate for each macro-area.

We have also run the same analyses but using the m(b; ; ,) as the dependent variable

b )
and implementing a multivariate linear regression instead of the negative binomial
model. The results (not reported here) did not change a lot and are available upon
request to the authors.

We want to remark that there is an ongoing debate in social science (Gorard, 2007;
Jones, Johnston, Manley, Owen, & Charlton, 2015) on the legitimacy of the estimating
model and making inferences on the parameters when a researcher has data covering
the total population (in our case the total number of births). On the one hand, Gorard
sustains that only descriptive statistics are needed in this case. On the other, Jones et al.
maintain that using inference to account for uncertainty is necessary, especially when
there are small numbers for some cells of the tabulation, even in cases where the latter
is derived from census data. Indeed, in similar circumstances, a simple descriptive
statistic can vary a lot from 1 year to another (reflecting the natural variation of the
phenomenon under analysis) thus indicating misleading conclusions. Considering for
instance that in 2016 for the macro-area Islands, we know that in April, the average
daily number of male newborns was 63, with a minimum of 42 and a maximum of 85,
we seem to be in the situation described by Jones et al.

We do not want to contribute to this debate; however, we decided to report standard
errors and associated significance levels, but our main comments will be focused on
the magnitude of the parameters.

Empirical results

In Table 2, we report the results for the above depicted negative binomial regressions
using the daily count of birth calculated for male babies as the dependent variable.
Columns 1-5 report the results associated respectively with the North West, North
East, Centre, South and Islands. Note that Table 2 reports incidence rate ratios (IRR)
instead of regression coefficients.

At the end of the table, we report the result of the test of significance of the dis-
persion parameter. Refusing the null implies that the negative binomial should be
preferred to the Poisson model, since the hypothesis of the absence of overdispersion
on which the Poisson regression model is built is violated.

The results indicate that in comparison with Wednesday, in the North West/North
East, the rate of daily male births would be expected to decrease by a factor of 0.77 on
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Fig. 3 Evolution over time of real GDP per capita and of the caesarean rate, Italian macro-area 1999-2016

Sundays. The result about Saturday also indicates that few births happen on this day
with respect to Wednesday. In Southern Italy, the strongest weekend effect is observed:
we have that the incidence rate of Sunday is 0.56 times the incidence of Wednesday.
Furthermore, also the incidence ratio associated with Friday compared to Wednesday is
reduced by a factor of 0.959. A strong weekend effect characterises also the Islands.
However, in the Islands, in contrast to the South, the incidence rate associated to
Friday seems to be not different with respect to Wednesday. The Centre of Italy seems
to be characterised by an intermediate situation: the weekend effect is similar to that
registered in the North, but as in the South, the depressing effect starts from Friday. In
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Table 2 The calendar effect on the daily male births, Italian macro-areas 1 January 1999 to 30 June

2016
Variables 1—NW 2—NE 3—C 4—S 5—IS
IRR SE. IRR SE. IRR SE. IRR SE. IRR SE.

Day of the month
1 0.980**  (0.008) 0.989 (0.009) 0.980** (0.009) 0.977** (0.010) 0.974** (0.012)
2 0.982**  (0.008) 0.982*  (0.009) 0.99%4 (0.009) 0.997 (0.010) 0.992 (0.013)
3 0.991 (0.008) 0.995 (0.009) 1.009 (0.009) 1.009 (0.010) 1.022*  (0.012)
4 0.995 (0.008) 0.999 (0.009) 1.001 (0.009) 1.017* (00100 1.021*  (0.012)
5 0.991 (0.008) 1.006 (0.009) 1.007 (0.009) 1.002 (0.010) 1.010 (0.012)
6 0.988 (0.008) 0.995 (0.009) 0.996 (0.009) 0.998 (0.010) 0.999 0.012)
7 0.981**  (0.008) 0.995 (0.009) 0.997 (0.009) 1.009 (0.010) 1.009 (0012
8 0.981**  (0.008) 0.995 (0.009) 1.003 (0.009) 0.997 (0.010) 1.003 (0.012)
9 0.981**  (0.008) 0.982** (0.009) 0.998 (0.009) 0.997 (0.010) 0.993 0012
10 0.981**  (0.008) 0.983** (0.009) 0.993 (0.009) 0.999 (0.010) 1.006 0012
1" 0.977*** (0.008) 0.983*  (0.009) 0.982** (0.009) 1.002 (0.010) 1.015 (0012
12 0.981**  (0.008) 0.990 (0.009) 0.996 (0.009) 1.001 (0.010) 1.006 (0.012)
13 0.974*** (0.008) 0.977*** (0.009) 0.972*** (0.009) 0.986 (0.010) 0.981 0012
14 0.986*  (0.008) 0.996 (0.009) 0984*  (0.009) 0.978** (0.009) 0.987 (0012
15 Ref Ref Ref Ref Ref
16 0.986*  (0.008) 0.995 (0.009) 0.995 (0.009) 0.984*  (0.010) 1.000 0012
17 0.960*** (0.008) 0.973*** (0.009) 0.952*** (0.009) 0.918*** (0.009) 0.963*** (0.012)
18 0.999 (0.008) 0.996 (0.009) 0.997 (0.009) 1.019*  (0.010) 1.015 (0.012)
19 0.988 (0.008) 0.996 (0.009) 1.001 (0.009) 1.001 (0.010) 1.022¢  (0.012)
20 0.997 (0.008) 1.005 (0.009) 1.011 (0.009) 1.020** (0.010) 1.026** (0.013)
21 0.984**  (0.008) 0.986 (0.009) 1.001 (0.009) 1.006 (0.010) 1.015 (0.012)
22 0.987 (0.008) 0.994 (0.009) 0.986 (0.009) 0.974*** (0.009) 0.991 0012
23 0.995 (0.008) 0.994 (0.009) 0.999 (0.009) 0.978** (0.009) 1.012 (0012
24 0.996 (0.008) 1.008 (0.009) 1.003 (0.009) 0.990 (0.010) 1.016 (0.013)
25 0.984*  (0.008) 0.987 (0.009) 0.990 (0.009) 0.969*** (0.010) 0.987 0012
26 0.978*** (0.008) 0.980** (0.009) 0.996 (0.009) 0983*  (0.010) 0.996 (0012
27 0.986*  (0.008) 0.992 (0.009) 1.001 (0.009) 1.005 (0.010) 1.022*  (0.012)
28 0.997 (0.008) 0.994 (0.009) 0.995 (0.009) 0.999 (0.010) 1.020 (0.012)
29 0.979**  (0.008) 0.987 (0.009) 0.981** (0.009) 0.980** (0.010) 0.988 0.012)
30 0.986*  (0.008) 0.991 (0.009) 0.991 (0.009) 0.978** (0.010) 0.993 (0012
31 0.972*** (0.010) 0.988 (0.011) 0982*  (0.011) 0979*  (0.011) 1.015 (0.015)

Day of the week
Sunday 0.774** (0.003) 0.770*** (0.003) 0.727*** (0.003) 0.562*** (0.003) 0.627*** (0.004)
Monday 1.003 (0.004) 0.985*** (0.004) 0.974*** (0.004) 0.979*** (0.004) 1.003 (0.006)
Tuesday 1.039%* (0.004) 1.016*** (0.004) 1.037*** (0.004) 1.046*** (0.005) 1.085***
Wednesday Ref Ref Ref Ref Ref
Thursday 1.040%* (0.004) 1.002 (0.004) 1.019*** (0.004) 0.991*  (0.004) 1.023** (0.006)
Friday 1.018* (0.004) 1.025*** (0.004) 0.989** (0.004) 0.957*** (0.004) 1.022*** (0.006)
Saturday 0.827*** (0.003) 0.837*** (0.004) 0.867*** (0.004) 0.800*** (0.004) 0.817*** (0.005)
Fri_17 0.998 (0.017) 0992 (0.018) 0967*  (0.019) 0.930*** (0.019) 0.972 (0.024)
End/first of the 0.828*** (0.013) 0.836*** (0.015) 0.766*** (0.014) 0617*** (0.013) 0.676** (0.018)

year
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Table 2 The calendar effect on the daily male births, Italian macro-areas 1 January 1999 to 30 June
2016 (Continued)

Variables 1—NW 2—NE 3—C 4—S 5—IS
IRR SE. IRR SE IRR SE IRR SE IRR SE

Civil feast 0.850*** (0.011) 0.851*** (0.012) 0.783*** (0.012) 0.668*** (0.011) 0.705*** (0.015)
Christmas 0.823** (0.011) 0.823*** (0.012) 0.782*** (0.012) 0611*** (0.011) 0.670*** (0.014)
Other rel. feast 0.844*** (0.008) 0.835*** (0.008) 0.793*** (0.008) 0.666*** (0.008) 0.675*** (0.010)
All Souls day 0.916** (0.020) 0.927*** (0.023) 0.828*** (0.021) 0.756*** (0.021) 0.773*** (0.027)
N 6391 6391 6391 6391 6391

Pseudo R’ 0.131 0.125 0.130 0177 0.148
Likelihood-ratio 3088 90.2 147.5 1271 2511

test of alpha=0 (p value 0.000)  (p value 0.000)  (p value 0.000)  (p value 0.000)  (p value 0.000)
(chi-p value)

Exponentiated coefficients reported. Controlling for month of birth and for year fixed effects. Standard errors
in parentheses
*p < 0.10, **p < 0.05, ***p < 0.01

all the macro-regions, Tuesday is characterised by the highest increase in the IRR with
respect to the reference category. A possible interpretation is that this represents the
day in which the working activities are postponed from the weekend.

When the day of the month is considered, the 17th turns out to be the day on which
the incidence rate is lowest for all the macro-areas in comparison with the reference
category. The strongest depressing effect is again registered in Southern Italy: the
incidence rate associated with the 17th day of the month would be expected to
decrease by a factor of 0.918 with respect to that associated to the 15th day. When the
17th day of a month is also Friday, we estimated a further decrease of the IRR by a
factor of 0.93 in the South (this is the only macro-area where the result is strongly
significant from a statistical point of view). Note that with respect to the simple
descriptive statistics reported in Table 1, the multivariate regression allows us to
control out for the effect of the day of the week and of religious/civil feasts, and thus to
better highlight the depressing effect of this day. In addition, religious and civil feasts
can depress births, with stronger effects in the South (followed by the Islands). It is
worthwhile noting that even though All Souls’ Day is a religious festival in which
according to tradition the dead are commemorated, in contrast to Christmas, Easter, etc.,
public offices are not closed on this day. So, a hospital may decide not to schedule births
during public holidays in order to avoid bearing the costs of the extra compensation due to
workers for having worked on these days while the choice to not schedule births on All
Souls’ Day seems to be the result of a deliberate choice to avoid correspondence between
future birthdays of the newborn and the day of the dead commemoration.

In Table 3, we repeat the same analysis reported in Table 2 but using female births.
The results are roughly the same, with three important exceptions: in the Centre, the
17th of the month seems to exert a weaker effect for females than for males, while
conversely, in the North, the effect on female births is slightly stronger than on male
births; in the North-West, also the interaction between Friday and the 17th day implies
a further depressing effect.

If one is willing to accept the idea that the avoidance of this day is driven by super-
stitious beliefs, these results could be interpreted as evidence of the existence of
different gender preferences in protecting the children against an unlucky day.

Page 9 of 14
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Table 3 The calendar effect on the daily female births in Italian macro-areas from 1 January 1999
to 30 June 2016

1—NW 2—NE 3—C 4—C 5—IS
IRR SE IRR SE IRR SE IRR SE IRR SE

Day of the month

1 0.979**  (0.008) 0.988 (0.009) 0976** (0.010) 0.964*** (0.010) 0976*  (0.013)
2 0.967*** (0.008) 0.990 (0.010) 0.998 (0.010) 0.993 (0.010) 0.996 (0.013)
3 0.983**  (0.008) 0.996 (0.009) 1.014 (00100 1.014 (0.010) 1.005 0.013)
4 0.999 (0.008) 0.995 (0.009) 1.000 (0.009) 1.010 (0.010) 1.014 (0.013)
5 0.979%** (0.008) 0.987 (0.009) 1.001 (0.009) 1.002 (0.010) 1.005 (0.013)
6 0.972*** (0.008) 0.980** (0.009) 0.991 (0.009) 0.990 (0.010) 1.003 0.013)
7 0.974** (0.008) 0.985 (0.009) 0.995 (0.009) 1.002 (0.010) 1.009 (0.013)
8 0.992 (0.008) 0.994 (0.009) 1.003 (0.009) 0.999 (0.010) 1.021 (0.013)
9 0.965*** (0.008) 0.980** (0.009) 0.990 (0.009) 0.993 (0.010) 1.010 0.013)
10 0.987 (0.008) 0.985 (0.009) 1.003 (0.009) 1.005 (0.010) 1.012 0.013)
1" 0.983**  (0.008) 0.980** (0.009) 1.004 (0.010) 0.998 (0.010) 1.006 (0.013)
12 0.974*** (0.008) 0.982** (0.009) 1.001 (0.009) 0.994 (0.010) 1.009 (0.013)
13 0.964*** (0.008) 0.972*** (0.009) 0.980** (0.009) 0.978** (0.010) 0.978*  (0.012)
14 0.980**  (0.008) 0.986 (0.009) 0.990 (0.009) 0.968*** (0.009) 0.996 (0.013)
15 Ref Ref Ref Ref Ref

16 0.979**  (0.008) 0.989 (0.009) 0.981** (0.009) 0.993 (0.010) 1.007 0.013)
17 0.950%** (0.008) 0.959*** (0.009) 0.962*** (0.010) 0.912*** (0.009) 0.969** (0.013)
18 0.984*  (0.008) 1.001 (0.009) 1.011 (0.010) 1.015 (0.010) 1.034*** (0.013)
19 0.983**  (0.008) 0.992 (0.009) 0994  (0.009) 1.001 (0010) 1.013 0.013)
20 0.989 (0.008) 0.995 (0.009) 1.012 (0.010) 1.012 (0.010) 1.026** (0.013)
21 0.981**  (0.008) 0.987 (0.009) 1.000 (0.009) 1.004 (0.010) 1.007 (0.013)
22 0.981**  (0.008) 0.980** (0.009) 0.996 (0.009) 0.977** (0.010) 1.006 0.013)
23 0.987 (0.008) 0.978** (0.009) 0.997 (0.009) 0.986 (0.010) 1.009 (0.013)
24 0.991 (0.008) 0.998 (0.009) 1.022** (0.010) 1.000 (0.010) 1.017 (0.013)
25 0.970*** (0.008) 0.978** (0.009) 1.001 (0.010) 0.974** (0.010) 0977  (0.013)
26 0.973** (0.008) 0.981** (0.009) 0.995 (0.010) 0991 (0.010) 1.009 (0.013)
27 0.980**  (0.008) 0.988 (0.009) 0.995 (0.009) 1.014 (0.010) 1.019 (0.013)
28 0.980**  (0.008) 0.988 (0.009) 1.001 (0.009) 1.001 (0.010) 1.003 (0.013)
29 0.966*** (0.008) 0.982*  (0.009) 0.980** (0.009) 0.961*** (0.010) 0.987 0.013)
30 0.980**  (0.008) 0.996 (0.010) 0.992 (0.010) 0.978** (0.010) 0.980 (0.013)
31 0.968** (0.010) 0.981*  (0.011) 0.967*** (0.011) 0.967*** (0.011) 0.999 (0.015)

Day of the week

Sunday 0.768*** (0.003) 0.768*** (0.004) 0.719*** (0.003) 0.556*** (0.003) 0.612*** (0.004)
Monday 0.997 (0.004) 0.988*** (0.004) 0.971*** (0.004) 0.977*** (0.004) 0.995 (0.006)
Tuesday 1.038** (0.004) 1.008*  (0.004) 1.040*** (0.005) 1.051*** (0.005) 1.079*** (0.006)
Wednesday Ref Ref Ref Ref Ref

Thursday 1.037*%* (0.004) 0.996 (0.004) 1.016*** (0.004) 0.996 (0.005) 1.021*** (0.006)
Friday 1.020%* (0.004) 1.026*** (0.005) 0.987*** (0.004) 0.959*** (0.004) 1.015** (0.006)
Saturday 0.820*** (0.003) 0.828*** (0.004) 0.863*** (0.004) 0.797*** (0.004) 0.810*** (0.005)
Fri_17 0.961**  (0.017) 0.998 (0.019) 0977 (0.019) 0.947*** (0.020) 0.980 (0.025)
End/first of the 0.827*** (0.014) 0.823*** (0.015) 0.798*** (0.015) 0.609*** (0.013) 0.672*** (0.018)

year
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Table 3 The calendar effect on the daily female births in Italian macro-areas from 1 January 1999
to 30 June 2016 (Continued)

1—NW 2—NE 3—C 4—C 5—IS
IRR SE IRR SE IRR SE IRR SE IRR SE

Civil feast 0.860*** (0.011) 0.848*** (0.013) 0.785*** (0.012) 0.669*** (0.011) 0.688*** (0.015)
Christmas 0.803*** (0.011) 0.817*** (0.013) 0.759*** (0.012) 0.602*** (0.011) 0.661*** (0.015)
Other rel. Feast 0.817*** (0.008) 0.831*** (0.009) 0.798*** (0.009) 0.639*** (0.008) 0.680*** (0.011)
All Souls’ day 0.889*** (0.020) 0.907*** (0.023) 0.847*** (0.022) 0.718*** (0.020) 0.807*** (0.029)
N 6391 6391 6391 6391 6391

Pseudo R’ 0.134 0.119 0.130 0.180 0.150
Likelihood-ratio 240.1 (0.000) 146.3 (0.000) 159.02 (0.000) 1086.3 (0.000) 243.9 (0.000)
test of alpha=0

(chi-pvalue)

Exponentiated coefficients reported. Controlling for month of birth and for year fixed effects. Standard errors
in parentheses
*p < 0.10, **p < 0.05, ***p < 0.01

In Table 4, we report the analysis in which the data about the macro-areas are pooled
together adding controls for the GDP per capita and for the caesarean rate. In particu-
lar, columns 1 and 2 report respectively the results for male and female babies. It
should be noted that the depressing effect of the 17th day is confirmed also by the
pooled analysis. In addition, considering the interaction terms, if we set to one the
value of the dummy associated to the 17th day of the month, we have that going from
a macro-region where the caesarean rates is low (first quartile) to a macro-region in
which the practice is widely diffused (fourth quartile), the incident rate of birth (for
both male and female babies) is furtherly reduced. When the category of the ces_rate
are considered (without the interaction), we find that when the recourse to the caesa-
rean section increases also the incidence ratio rises, thus indicating a larger discrepancy
from a situation of equal distribution among days. The fact that the last category is not
significant is very likely due to the fact that the effect is already captured by the dummy
associated to Southern Italy. The caesarean rate of this macro-region is indeed clearly
higher than those registered in other macro-regions and thus entirely comprised in the
fourth category of our variable (see Fig. 3).

Conclusions
In its recent recommendations to avoid unnecessary caesarean sections, the WHO
reported that “Factors associated with caesarean births include changes in the charac-
teristics of the population such as increases in the prevalence of obesity and of multiple
pregnancies and increases in the proportion of nulliparous women or of older women.
These changes are unlikely, however, to explain the large increases and wide variations
in caesarean section rates across countries. Other non-clinical factors such as women
increasingly wanting to determine how and when their child is born, generational shifts
in work and family responsibilities, physician factors, increasing fear of medical liti-
gation, as well as organizational, economic and social factors have all been implicated
in this increase” (WHO, 2018, p. 8).

The concentration of births on working days accompanied by a relative lack of events
on weekends or during the public holidays has been interpreted as evidence of an ex-
cessive appeal for elective delivery (Lerchl, 2005). In addition to the weekend/holiday
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Table 4 The calendar effect on the daily births pooling macro-regions

Variables 1—M 2—F
IRR SE. IRR SE.

Day of the month
1 0.979%** (0.005) 0.974%%* (0.005)
2 0.989** (0.005) 0.986%** (0.005)
3 1.004 (0.005) 1.001 (0.005)
4 1.005 (0.005) 1.003 (0.005)
5 1.001 (0.005) 0.993 (0.005)
6 0.994 (0.005) 0.9847** (0.005)
7 0.996 (0.005) 0.991* (0.005)
8 0.994 (0.005) 0.998 (0.005)
9 0.989** (0.005) 0.984** (0.005)
10 0.991* (0.005) 0.996 (0.005)
" 0.989** (0.005) 0.993 (0.005)
12 0.993 (0.005) 0.990** (0.005)
13 0.977%* (0.005) 0.973%* (0.005)
14 0.985%** (0.005) 0.982%** (0.005)
15 Ref Ref
16 0.991* (0.005) 0.988** (0.005)
17 0.966*** (0.008) 0.962*** (0.008)
18 1.005 (0.005) 1.006 (0.005)
19 1.000 (0.005) 0.994 (0.005)
20 1.010%* (0.005) 1.005 (0.005)
21 0.996 (0.005) 0.994 (0.005)
22 0.984*** (0.005) 0.986*** (0.005)
23 0.993 (0.005) 0.990* (0.005)
24 1.000 (0.005) 1.004 (0.005)
25 0.982%** (0.005) 0.979*** (0.005)
26 0.985%** (0.005) 0.987** (0.005)
27 1.000 (0.005) 0.997 (0.005)
28 0.999 (0.005) 0.993 (0.005)
29 0.983%** (0.005) 0.974%%* (0.005)
30 0.986*** (0.005) 0.984%** (0.005)
31 0.985%* (0.006) 0.974%** (0.006)

Day of the week
Sunday 0.692%** (0.002) 0.686*** (0.002)
Monday 0.988*** (0.002) 0.985%** (0.002)
Thursday 1.015%%* (0.002) 1.013%** (0.002)
Wednesday Ref Ref
Tuesday 1.043*%* (0.002) 1.047%%% (0.003)
Friday 0.829%** (0.002) 0.823%%* (0.002)
Saturday 1.000 (0.002) 1.000 (0.002)
Fri_17 0.9771%** (0.010) 0.968*** (0.010)
End/first of the year 0.750%** (0.008) 0.752%** (0.008)
Civil feast 0.777%%% (0.006) 0.777%%* (0.007)
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Table 4 The calendar effect on the daily births pooling macro-regions (Continued)

Variables 1—M 2—F
IRR SE. IRR SE.
Christmas 0.746*** (0.006) 0.732%%* (0.006)
Other rel. feast 0.770%** (0.004) 0.759%** (0.005)
All Souls’ day 0.844%* (0.012) 0.836%** (0.012)
GDP 1.000%** (0.000) 1.000%** (0.000)
Caesarean rate (categorized)
1st quartile Ref Ref
2nd quartile 1035 (0.003) 1.038%** (0.003)
3rd quartile 109" (0.005) 11024 (0.006)
4th quartile 0.994 (0.009) 1.001 (0.007)
Interaction term
2nd quartile x 17th day 1.003 (0.010) 0.993 (0.010)
3rd quartile x 17th day 0.967%** (0.010) 0.986 (0.010)
4th quartile x 17th day 0.961%** (0.009) 0.957%%* (0.010)
N 31,045 31,045
pseudo R’ 0.204 0.203
Likelihood-ratio test of alpha=0 7955.6 (0.000) 7503.6 (0.000)
(chi-p value)

Controlling for month of birth, year fixed effects, and macro-region fixed effects. Standard errors in parentheses
corrected for cluster for day month combination
*p <0.10, **p < 0.05, ***p < 0.01

effect already found in other countries, in Italy, superstitions also seem to be included
in the list of social factors that play a role in determining the calendar of births.
According to Italian popular tradition (see Breschi & Ruiu, 2016 for a discussion), the
number 17 is considered ominous. In this paper, we have shown that the 17th day of
the month is indeed one of the days characterised by the lowest number of births,
especially in Southern Italy. A similar effect is also exerted by All Souls’ Day. We
believe that these findings are indicative of a systematic abuse in the practice of elective
delivery. In addition to the concerns regarding the consequences on the health of both
mothers and babies expressed by the WHO, it must be remarked that this artificiali-
sation of the calendar of births seems to respond, in the best case scenario, to irrational
beliefs held by parents, in the worst, to the same irrational beliefs of practitioners who
do not want to operate on “unlucky” days.

Finally, we believe that our methodology could be useful to signal potential situation
of abuse in the practice of elective delivery.
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