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In this article, we bring together a variety of studies, both old and new, to examine
continuity and change in population dynamics in Italy during the medieval millen-
nium (476—1492 AD). Though the available data are often sporadic and should be
interpreted with great caution, it is possible to clarify certain dynamics, which can be
useful for guiding future research. First, population fluctuations were not impacted
by migration into or out of Italy. Second, medieval Italy was characterized by a high-
pressure demographic regime: ey was around 20 years, with high adult mortality,
and the birth rate was around 50 per mill. Third, despite high mortality, the Ital-
ian population grew (+50 percent) from the ninth century to 1347, mainly—>but not
exclusively—due to the absence of plague. Fourth, the stagnant population of the pe-
riods between the sixth and the eighth centuries and the 14th and 16th centuries was
determined by the recurrent outbreaks of plague. Fifth, the population stagnation
during the first and the last medieval centuries is also partly related to the increase in
age at first marriage, while the demographic growth between the ninth and mid-14th
century is possibly connected to the decrease in age at first marriage among women.
Sixth, the vitality of the medieval Italian population was partly ensured by a high
rate of remarriage among widows. Seventh, data on statures show that mortality lev-
els were determined by epidemic factors, rather than living standards. Finally, when
the plague ceased in Europe in the middle of the Early Modern Age, adult survival
was significantly higher than in the ancient and medieval centuries, despite the fact
that neither hygienic-sanitary nor epidemiological conditions, and certainly not nu-
trition, were better than in the centuries preceding the Black Death.

Introduction

According to the most recent estimates, the Italian population numbered
around eleven million people at the end of Antiquity (fifth century AD),
decreased sharply in the sixth century (eight million), rising again from the

Irene Barbiera and Gianpiero Dalla-Zuanna, Department of Statistical Sciences, Univer-
sity of Padua, Via Battisti, 241-35121 Padova, Italy. Email: Irene.barbiera@unipd.it.

POPULATION AND DEVELOPMENT REVIEW 50(2): 541-570 (JUNE 2024) 541


mailto:Irene.barbiera@unipd.it

542 DEMOGRAPHIC SYSTEMS OF MEDIEVAL ITALY (6TH-15TH CENTURY AD)

time of Charlemagne (800 AD) to about twelve and a half million just be-
fore the Black Death (1347-1349), and then remained at approximately
seven to eight million during the last decades of the Middle Ages (Lo Cascio
and Malanima 2005). These estimates are supported by archaeological and
documentary data on population settlements (Comba and Naso 1994; Pinto
1996).! The authors cited above attribute the sharp decline in population
between the fifth and sixth centuries to the first outbreaks of the Justini-
anic plague. Estimates for the stagnation of the following three centuries are
speculative, based on the reduced size of cities and the population living in
them compared with the preceding and subsequent periods, the greater ex-
tent of uncultivated forest surface, the reduced population pressure on re-
sources, and documentary evidence of recurrent outbreaks of plague. Pop-
ulation growth in the five centuries from 800 onwards is reflected in the
expansion of cities, the absence of plague outbreaks, the multiplication of
new settlements, and increased demographic pressure on resources, with
consequent ecological degradation. Finally, after the sudden population de-
cline caused by the Black Death of 1347-1349, numerous testimonies speak
to the stagnation or laborious stop-and-go recovery of the population in the
Italian regions throughout the 15th century, punctuated by frequent out-
breaks of plague.

In this article, we bring up-to-date results published some years ago
(Barbiera and Dalla-Zuanna 2007, 2009) and in doing so describe the pop-
ulation dynamics underlying these large variations. Broadly, our aim is to
shed new light on the demographic systems that developed in Italy dur-
ing the thousand years of the medieval period, making the best use of the
limited available data and areas that require clarification through future re-
search. We briefly summarize the results of our earlier work. We used data
from cemeteries to show how these significant fluctuations in the Italian
population during the medieval millennium were mainly due to variations
in mortality, measured using the d-index (i.e., the ratio between skeletons
aged 5-19 and those aged 5+) (Figure 1).> Between the sixth and eighth
centuries, mortality was higher compared to both the Imperial Roman Pe-
riod and after the eighth century. Since different indicators of nutrition and
health deduced from skeletons (statures, cribra, hypoplasia) suggest that
standards of living in this period were better than during previous and later
centuries (Barbiera and Dalla-Zuanna 2009), we suggested that the early
medieval high mortality was possibly determined by epidemiological fac-
tors, such as the Justinianic plague.’ Indeed, the taller statures during this
time suggest a lesser pressure of the population on resources, and of the
cities on the countryside, thus allowing the peasantry a more consistent
diet in terms of protein. When Europe was free from epidemics (between
the ninth and mid-14th century), the absence of devastating mortality crises
facilitated population growth, until the demographic limits allowed by the
resources and available technologies were reached across wide areas of the
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FIGURE 1 Mortality and population in Italy between the Imperial Roman
Period and the Middle Ages
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country. In the last 150 years of the Middle Ages (and until the first half of
the 17th century), the plague also strongly impacted demographic dynam-
ics, causing mortality peaks, followed by recoveries (Del Panta 2021; Alfani
and Cohn 2007).

Though these results, suggesting an higher mortality in spite of a bet-
ter standard of living, have not been challenged by recent research, they
can be greatly enriched by new data and a critical review of past findings.
Building on our earlier writings (Barbiera and Dalla-Zuanna 2007, 2009),
here we show new results on mortality and integrate the latter with recent
data and results on migration and nuptiality. We discern the demographic
systems that—unfolding during the Middle Ages—caused variations in the
Italian population. Our analysis is further enhanced by considerations of
food conditions, mainly based on new analyses of statures.

Migration

The fifth century AD marked the beginning of a historical period that saw
the provinces of the Western Roman Empire hit by the so-called “barbar-
ian invasions,” with movements of peoples, mostly from North-Eastern
Europe, who settled more or less permanently within the ancient /imes
(Halsall 2007). Understanding the demographic relevance of these move-
ments is important, particularly whether they significantly contributed to
population dynamics. In terms of Italy as a whole, were there migratory
phenomena (inflows and outflows) capable of influencing population
dynamics and size?
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Although numerical data on large-scale migratory flows in and out of
the peninsula are practically nonexistent for the medieval period, the ev-
idence that is available suggests that the demographic impact of immigra-
tion was limited. In the early medieval period, the Lombards were certainly
the largest migrant group in terms of population size that settled in Italy.
According to the proposed estimates, about 100-150 thousand Lombards
would have migrated from Pannonia to Italy starting in 568 (Jarnut 2007).
As the total population in Italy in the sixth century was about 9-10 mil-
lion, the Lombards represented just over 1 percent of all inhabitants. Ac-
cording to the estimates of Chris Wickham (1981), even in the places most
densely populated by the Lombards, the latter constituted no more than 5-
8 percent of the population. Thus, though the Lombard domination had an
enormous political, social, and economic influence, their presence did not
modify the structure of the Italian population as a whole, at most altering
some microlevel contexts. This similarly applies to Norman migration, like-
wise characterized by contained groups, modifying the political structure
of the southern regions but certainly not the demographic dynamics of the
entire territory (Delogu 1984; Chipbnall 2006).

Nor did the migrations of groups from southwestern Bavaria and
Tyrol towards the Alpine areas of Trentino, Veneto, and Friuli (NE Italy)
between the 11th and 13th centuries play a significant role at the macro-
demographic level. Scholars believe that a need to till and deforest still
uncultivated areas drove these movements. Indeed, the growth of the
European population starting from the year 1000 had made it necessary to
farm new lands. Once again, the cultural impact of these groups was signif-
icant, so much so that the so-called Cimbro language still spoken today in
these areas could be a derivation of the Germanic language used by these
pioneer groups (Bidese 2004). Their numbers were, however, small when
compared to the millions of people who populated the peninsula, and
these pioneers did not show a demographic exuberance that might have
allowed them to expand on a permanent basis outside the valleys of the
first settlement. In other words, there is no evidence of “founder effects”
similar to those observed for French population proliferations in Quebec.

Research on genetic ancestry (gene identity by descent) reveals that,
on the one hand, Italians share few genetic common ancestors with other
European countries in the last 1,500 years, with most of the common an-
cestry shared between Italy and other populations dating older than 2,500
years. This indicates that migratory movements towards Italy after this last
period entailed only a small degree of population replacement. On the other
hand, the shared common ancestry between pairs of Italian individuals
seems to have been fairly constant over the last 2,500 years, suggesting
a continual exchange of migrants within the peninsula (Ralph and Coop
2013; Raveane et al. 2019). These results support that suggested by written
and archeological sources: the Italian population structure from Antiquity
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onwards does not seem to have been altered by substantial migratory waves
from other areas. Movements do, however, seem to have regularly occurred
throughout the centuries within Italy at the local and microregional levels.*

Broadly, the evidence available so far suggests that none of the mi-
gratory waves during the medieval period were enough to alter the demo-
graphic dynamics of the Italian population as a whole. Unlike in other large
regions of Europe during the Middle Ages, it does not seem that popula-
tions that came from afar occupied empty or semiempty spaces prevailed
demographically over previously settled populations (Livi-Bacci 2000). In
Ancient, Medieval, and Modern Italy, high population density and strong
urbanization put a strain on the balance between population and resources.
Around 1300, or the period of greatest population, there were 40 people per
square kilometer in Italy, which rose to 48 in the Centre-North. In compar-
ison, during this same period, population density amounted to 14 people
per km? in Europe—excluding Russia—and 23 people per square kilometer
in England and Wales. Likewise, around 1300, 21 percent of the inhabi-
tants in central-northern Italy lived in cities with 5,000 or more inhabi-
tants, whereas 9 percent was the European average, dropping to as low as
4 percent in England and Wales (Breschi and Malanima 2002).°

Medieval Italian and European society was anything but static. Lo-
cal mobility, both seasonal and towards cities, significantly influenced the
social, economic, and cultural dynamics of ancient and medieval Italian
societies (Barbiera, Dalla-Zuanna, and Zannini 2021). McCormick (2001)
extensively describes the movements of pilgrims, elites, ecclesiastics, and
merchants even in the Early Middle Ages not to mention the extraordi-
nary recovery of mobility in the centuries following the year 1000. Mar-
riages and the mobility of brides, especially aristocratic ones, have also been
highlighted as a type of transference capable of “importing” cultural innova-
tions from other areas (La Rocca 2013). However, these intense movements
were—in the vast majority—internal to Italy, or limited to élite, with rela-
tively few entries characterizing medieval Italy as a whole. The dynamics of
the increase and decline of the Italian population were, therefore, largely
influenced by the natural movement of the population.

Mortality

Very few written documents exist on deaths and their numbers for ancient
and medieval Europe, much less distinguished by age, an almost indis-
pensable feature for demographic purposes. Information on age at death
available from other sources (e.g., funerary tombstones) is precious but also
very fragmentary, referring to populations that tend to be selected by sex,
age, and social condition (Saller 1994; Scheidel 2001; Steckel et al. 2018).
The evidence that can be deduced from the skeletons buried in cemeteries,
therefore, otffers one of the few clues on the mortality of ordinary people. In



546 DEMOGRAPHIC SYSTEMS OF MEDIEVAL ITALY (6TH-15TH CENTURY AD)

the Introduction, we summarized our main results concerning long-term
estimates of general mortality derived from skeletons, thanks to the d
index calculated for a large group of Italian cemeteries dating from the
second until the 16th centuries (Barbiera and Dalla-Zuanna 2009; Barbiera,
Castiglioni, and Dalla-Zuanna 2018). Yet, while the d index allows us to
make good use of the cemetery data, a single parameter is not sufficient to
identify the entire mortality function of a population. Moreover, there may
be situations characterized by very high infant mortality but low juvenile
mortality, and vice versa. In this case, the d index could underestimate
or overestimate the intensity of mortality: the deaths of children under
5 made up a significant share of the total deaths and thus their amount
(e.g., 30 vs. 50 percent) would mean very different estimates in terms of
the average length of life. Unfortunately, direct data on infant mortality
in medieval times are not available today. However—as we will see—data
on age structures from medieval land registers make it possible to deduce
a mortality regime that includes the first years of life. A similar argument
applies to adults: the distribution by age of deaths over 20 can be very
different, even if the ratio between deaths aged 5-19 and deaths aged
20+ is equal (Woods 2007). In this regard, the data on the age of the
skeletons from the cemeteries begs further study, so as to better represent
the functions of mortality during the ancient and medieval centuries.

We recently proposed estimates of mortality by age group through an
in-depth investigation of 75 cemeteries (17,107 individuals) excavated in
Europe. While the data are of excellent quality and date to the ancient and
medieval periods, preceding the Black Death of 1347-1349, it is unfortu-
nately still not possible to estimate directly the mortality of children under
the age of five (see Barbiera, Castiglioni, and Dalla-Zuanna [2021] for more
on methodology). The mortality trend of the seven Italian medieval ceme-
teries included in the sample follows that of the European median for the
long period between the beginning of the Christian era and the Black Death.
Our data suggest that for all age groups the mortality recorded for ancient
and medieval Europe and Italy was likely higher than the Italian mortality
of 1872, the year to which the first national mortality table based on actual
data refers (Figure 2).

Shortly after the unification of Italy, es was 47 (men and women to-
gether) while, according to our estimates, it was 34 in the ancient and me-
dieval periods. Though the difference in mortality for the 5-9 age group
between the Middle Ages and the Early Modern Age is limited, it is more
accentuated for adolescents and especially for adults.® Moreover, the proba-
bility of death calculated for the juvenile and adult age groups is high com-
pared to the data for other realities in Early modern Europe prior to the
epidemiological transition.

Are these high levels of mortality for Italy and medieval Europe—
estimated using only skeletal data—credible? As we will see, they do align
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FIGURE 2 Probability of death by age group in medieval Italy. Compared
with France in 1740, the United Kingdom in 1838, and Italy in 1872
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with that deduced from the age structures in the Italian medieval land reg-
isters. Although only a very limited number of these registers are available,
it nevertheless seems useful to compare them with paleodemographic data.
In fact, while the latter allows us to derive raw data on mortality dynamics,
they are collected over the whole Italian territory and concern long periods
of time, whereas the land registers make it possible to reconstruct much
more precise dynamics, but they concern only a few communities in a lim-
ited time period.

The most robust and reliable data on the demographics of the Italian
and European Middle Ages are the structures by sex, age, and marital sta-
tus that can be deduced from certain land registries or other documents of
a fiscal or patrimonial nature. These sources also provide valuable infor-
mation on the demographic dynamics that preceded their drafting (Bagnall
and Frier 1994; Scheidel 2001). In the first rows of Table 1, we report the
structures by age and the linked demographic dynamics of three stationary
standard populations associated with three levels of mortality: as is known,
as survival increases, the proportions of adults and the elderly also increase,
while the proportions of children and young people decrease.

In the same table, we compare these standard populations with three
populations discerned from high-quality medieval sources: the so-called
Polyptych of Marseille (around 1,500 peasants of Upper Provence, South
France, in 813), the Land Register of Legnago (around 2,000 people liv-
ing in this city and its countryside, 30 km south of Verona in 1430), and
the well-known Florentine Catasto (260 thousand people living in several
provinces of Tuscany, including Florence in 1427).” These populations are
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TABLE 1 Age structure and several parameters of demographic dynamics in
three stationary standard populations with different levels of mortality and
five populations of medieval and Early modern Europe

Age distribution Row (%) Birth Mean age at
first marriage

0-12.5 12.5-22.5 22.5-z Total b (%) TFR for females €0
Standard life table and stationary population®
High mortality 31 20 50 100 50 6.5 — 20
Medium 26 18 56 100 33 4.4 — 30
Low 23 17 60 100 25 34 — 40
Data
Upper Provence (813)® 34 22 44 100 51° — 21° ~20°
Legnago (1430)¢ 37 21 42 100 55° 7.5 21 ~20¢
Tuscany (1427)¢ 32 15 53 100 47° — 18! ~20°¢
England (1696)# 27 17 56 100 32 4.5 26 34.1
France (1740)" 28 18 54 100 40' 5.5 26! 24.7%

*Coale and Demeny (1983). We use the West family, levels 1 (reg = 20), 5 (rep = 30), and 9 (rep = 40). In these
standard tables, peo is 1-2 years lower. For the analyses presented here, the results do not change if the other
three families of tables are used instead of the West, or the tables for ancient Mediterranean Europe proposed by
}}/\/oods (2007).
Barbiera, Castiglioni, and Dalla-Zuanna (2022).
Our deductions are based on age structure, birth rate, and TFR (see the text).
Rossi (2013).
Herlihy and Kaplisch-Zuber (1988), Appendix 5, Table 2 (our calculations).
Herlihy and Kaplisch-Zuber (1988: 540).
iWrig[ey and Schofield (1989).
. Henry and Blayo (1975).
Vallin (2006: 50).
JHf:nry and Houdaille (1979).
Vallin (1989).

c
d

e

also compared with England in 1696 and France in 1740 (for bibliographic
references; see Table 1). While the age structure of Legnago may be partially
influenced by a plague epidemic that occurred a few years earlier, those of
the Florentine Catasto and the Polyptych of Marseille should not be overly
affected by previous violent epidemic outbreaks.®

The age structure of the population of Upper Provence in 813 is practi-
cally the same as in the Legnago Land Register of 1430 and not very different
from the Florentine Catasto of 1427. Interestingly, in Harvey’s (1988) re-
construction of the population of England based on the Domesday Book of
1086, the proportion of children aged 0-14 is estimated at 37.5 percent, con-
sistent with estimates for our three medieval populations. In the medieval
land registers, the proportions of children and young people are higher than
in France in 1740, and much higher than in England in 1696. This simple
comparison of age structures suggests that our three medieval populations
are closer to the standard stationary populations with high mortality and
high birth rates, while France and England in the Early Modern period more
closely resemble those before the epidemiological revolution with medium
or low mortality. These results do not change when extending the compar-
ison to standard populations with an increase rate between £0.5 percent.
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This result is strengthened by a comparison of the birth and fertility
levels we estimated.” Birth and fertility rates are much higher in the three
medieval contexts than in Early Modern France and England (Breschi and
Malanima 2002), again in line with the levels of the stationary populations
associated with the standard tables with high mortality.

Mortality cannot be directly estimated from the data of our three
medieval land registers. However, a comparison of age structures and
birth/fertility estimates suggests that mortality must have been closer to ¢,
= 20 than to ¢y = 30. These data and considerations reinforce the results
obtained by analyzing the skeletons: in the Italian Middle Ages, mortal-
ity and fertility were probably higher than in Western Europe in the Early
Modern Age. This “high-pressure” demographic dynamic was bound to be
matched by a young population. The high mortality of European adoles-
cents and adults in the ancient and medieval periods has also been reported
by other authors, though the underlying mechanisms remain an open ques-
tion (Woods 1993; Saller 1994; Scheidel 2009; Steckel et al. 2018).1°

The lowering of juvenile and adult mortality we observe after the me-
dieval period seems to be supported by genetic research carried out in recent
years, which shows that the Black Death may have triggered mutations in
the human immune system, which then became more effective at fighting
bacterial infections. The first study focuses on contemporary northern In-
dian populations, not affected by the medieval plague, and compares them
to European and Roma (Gypsy) groups who lived in the same areas and
were exposed to similar environments, including infections, during the last
millennium (Laayouni et al. 2014). The authors identify a set of genes in the
immune system, which are functional receptors for Yersinia pestis, evolving
under positive selection in these populations but not among those in north-
west India, suggesting that the plague may have exerted this selection. The
authors emphasize that although other pathogens such as tuberculosis, lep-
rosy, or common Gram-positive pathogens could have contributed to the
genetic pattern they observe, these infections have a generally less restricted
geographical pattern, being as common in India as in Europe (Laayouni
et al. 2014). A more recent study of ancient DNA extracted from a sam-
ple of individuals who died before and after the arrival of the Black Death
shows similar results. Also, this research indicates that selection induced
by the plague may have triggered important transformations in some DNA
loci linked to the immune system—particularly macrophages (Klunk et al.
2022). These arguably became more efficient not only in response to attacks
by the bacterium Yersinia pestis but also bacterial agents, thus increasing the
ability to react to infections. Klunk et al. (2022) estimate that the genetic
mutations found in individuals who lived after the first waves of the Black
Death would have increased their ability to survive plague bacteria by 40
percent. This novel genetic evidence aligns with our estimates in suggesting
that between the Middle Ages and the Early Modern period the mortality
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FIGURE 3 Secular trend of male and female heights and the Italian
population from the third to early 18th century
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of young people and adults decreased, leading to more contained mortality
regimes. They furthermore indicate that selection and adaptation mecha-
nisms were at work, triggered by the great waves of plague that swept across
Europe between the mid-14th and mid-16th centuries.

Nutrition and statures

As is well known, adult height is influenced by genetic and environmental
factors. A diet based on products of animal derivation, such as meat and
dairy products, has a strong impact on growth at various stages of devel-
opment and ultimately final stature. Adult height is thus a good indicator
of the quality of nutrition during childhood and adolescence (Perkins et al.
2016; Koepke and Baten 2008). For women, hormonal factors also come
into play, as we will see shortly.

In the Introduction, we highlighted an interesting result deduced from
the Italian cemeteries (Barbiera and Dalla-Zuanna 2009): between the first
century AD and the mid-1300s, male and female statures were lower when
the population was larger. Here, we extend this analysis by considering a
greater number of cemeteries and comparing male and female data up to
the beginning of the 18th century. Specifically, we collected the mean male
and female heights for 86 excavated and published sites across all regions
of the peninsula, dating between the second century AD and the first part
of the Barly Modern Age, for a total of 3,823 individuals (Figure 3)."!

Male stature fluctuates, reaching two peaks (respectively 168 and 167
cm) precisely when the Italian population drops to its lowest levels during
the sixth—eighth centuries, and the 14th-16th.!?> Conversely, when more
people lived in Italy, male statures were shorter. Other studies on the heights
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of Italians in the late 18th and early-19th centuries show values close to
those of the skeletons buried at the turn of the 18th century in the ob-
served cemeteries (A’Hearn 2003; Peracchi 2008). Moreover, the short male
statures of skeletons dating to the early 1700s, around 162.8 cm, align with
the male statures of Italian conscripts born in 1854, on average 162.6 cm
(Arcaleni 1988; Corsini 2008)."°

Female stature follows the same trend: women were similarly taller
when the population size was smaller, shorter when it was larger. It is also
worthwhile recalling that a growth spurt in girls” height occurs in the years
and months preceding menarche. In the Early Middle Ages, the difference
between male and female statures was at its widest, while it became min-
imal and decreased in the first centuries of the Early Modern period. In
better nourished populations, menarche begins at an earlier age, slowing
down the relative growth of girls and resulting in shorter statures as adults
than their male peers, whose growth is less directly influenced by sexual
maturation. Therefore, in contexts of greater prosperity, males are propor-
tionally taller than females, causing the sexual dimorphism expressed by
height to be more intense (Molleson 1994; Wells 2007). We see this in our
Ttalian sample between the sixth and the 10th century, when the differ-
ence between male and female statures was particularly large. Conversely,
with a less adequate nutritional regimen, girls experience the onset of men-
struation at an older age and thus have more time to grow. In the Italian
context, the difference in average height between men and women was
smaller when the population was large and growing—namely, before the
fifth century, between 1000 and the mid-14th century, and especially after
the 16th century—and nutrition was arguably poorer.

Finally, a comparison between Figure 1 and Figure 3 clearly shows that
mortality is higher in the centuries in which nutrition was better. Therefore,
it appears that there is no direct cause-and-effect relationship between the
two phenomena. This suggests that Italian population trends, at least until
the great epidemiological transition, were driven more by epidemiological
factors than by the availability of food resources (Livi-Bacci 1991).

Written sources, zooarchaeological evidence, and stable isotope data
on diet confirm the conclusions drawn from our data on heights. Addi-
tional indicators of health observable from the skeletons further support
this picture (Barbiera and Dalla-Zuanna 2009). The early medieval peasants
of central and northern Italy ate more and better than those of the Roman
period, of other subsequent medieval centuries, and—especially—of the
Early Modern Age and the first decades of the 19th century (Montanari
1979, 1993; Giovannini 2002; Salvatori 2007). In particular, they enjoyed a
more varied diet, richer in vegetables, meat, and fish, and not overly reliant
on cereals, as in the following and previous centuries. Various sources indi-
cate that the end of the Western Roman Empire meant a weakening of the
aristocracies and their control over the peasants, who consequently became
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more independent and gained more direct access to resources (Wickham
2005). Moreover, several studies, especially those focused on central Italy,
show that a decreasing population, less intensive trade, and less pressure on
towns in the countryside changed land use. Agriculture became less inten-
sive and less monopolized by grain production, and agricultural contracts
became more favorable to the peasants, who could rely on garden plots
for family consumption and on large tracts of woodlands that provided
seasonal pasture for pigs and other domestic animals, thus avoiding severe
harvest failure and food crises (Squatriti 2013; Buonincontri et al. 2017).
From the ninth century onwards, this picture began to change: the spread
of the manorial system, which sought a better organization of labor in
rural estates and a greater accumulation of agricultural products, led to
tighter control over the countryside and more direct rule over the rural
population, increasing peasants’ burden (Cortese 2017). Moreover, starting
from this period, more land was used for agricultural purposes as a result
of population growth. This led to a widespread process of clearance and
intensification, at the expense of woodlands, and also contributed to lower
productivity. Farmers necessarily had to reduce crop diversity and thus a
variety of their own diet (Hoffmann 2014): cereal grains gained a more
important role in the agrarian regime and daily nutrition, as evidenced
by increasing cereal pollen detected in central Italy (Mensing et al. 2018).
Yet, low-diversity ecosystems tend to be unstable: the loss of wood cover
destabilized relations between soil, plants, and water, and crops were
more exposed to the vagaries of nature. Broadly, population growth in the
period 800-1347 forced the Italian population to use available resources
more intensively and farmers were those who suffered the most, as also
reflected in male and female height trends. Conversely, an improvement
in diet is well documented for the period following the Great Plague of
the 14th century, when cities were forced to give away oxen and offer
favorable agricultural contracts in order to persuade peasants to move to
their depopulated countryside (Cohn 2002).

Wedding and marital status

We know from the demographic dynamics deducible from the medieval
land registers, in particular the high mortality, that in the three cases exam-
ined birth and fertility rates must have been high to guarantee a population
that was at least stationary. It is not, however, possible to go beyond these es-
timates, because—as already seen for deaths—for the Italian and European
Middle Ages there is no direct data on births similar to those available for the
Early and Late Modern Ages. We can, however, develop a more nuanced
reasoning relative to nuptiality, even in the absence of direct data on the
number of marriages. If female sexual activity is for the most part confined
to marriage and conjugal fertility is not controlled, the impact of nuptiality
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on the birth rate can be considerable: every two to three years spent as a
married woman plausibly translates to the birth of one child, more or less.
In light of this conjecture, we examine the three different determinants of
the share of married women: age at first marriage, the proportion of people
who do not marry, and the proportion of widows who remarry. We also
consider male nuptiality.

Age at first marriage

Studies on this topic mainly refer to the aristocracy, in the form of biogra-
phies. Here, we focus on what is known about the marital behavior of the
popular classes. Indeed, there is a general consensus among scholars that
during the Middle Ages age at first marriage could vary significantly be-
tween the masses and the élite, typically occurring earlier for noble and
wealthy women.

Age at first marriage in Roman Italy was low, both for men (20 years
or even less) and women (15 years or even less). An extensive investigation
on the subject shows that these low ages persisted in both the republican
and imperial periods (Lelis, Percy, and Verstraete 2003).'* With the advent
of Christianity, the nuptial regime may have begun to change, especially
in light of the increasing importance placed on virginity, though—as far as
we know—no data for the popular classes exists. While some attempts at
synthesis have been made, there are no systematic studies comparable to
that just mentioned in Ancient Rome—putting together literary, legal, bio-
graphical, and epigraphic sources—on age at first marriage in the medieval
European millennium (Herlihy 1985). There are some quantitative studies
of specific cases, though these are difficult to generalize.

As far as we know, the two oldest cases consist of the servile fami-
lies listed in two different polyptychs, that of Farfa (1,200 people, dated
around 820) and of Marseilles (1,141 people, 813-814, already mentioned
in Table 1). The former were settled in Abruzzo (central Italy), the latter in
Upper Provence (southern France). In the Farfa polyptych, the ages of the
individuals are not reported, though thanks to data on kinship and gender
it is possible to indirectly estimate an age at first marriage of around 25 for
men and 21 for women.!”> The estimation of age at first marriage for the
peasants of Upper Provence is instead more direct because the polyptych—
in addition to kinship relationships and gender—indicates the exact age of
children under 12, and adults can be distinguished from adolescents. Age at
first marriage is estimated to be about 21 for women, and likely a few years
older for men (Barbiera, Castiglioni, and Dalla-Zuanna 2022). In sum, the
data from these two ninth-century polyptychs suggest a considerable in-
crease in age at first marriage compared to the Roman Era: a rise of about
five years for both males and females. These trends are also supported by
ninth-century secular and canon laws that “forbid anyone from presuming
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to marry a boy or a girl under the age of puberty, that is under the age of
adulthood, nor with one of dissimilar ages, but only with peers and with
their mutual consent”.

For the following centuries, documentation allowing quantitative es-
timates of age at first marriage for the common people became less sparse in
Europe but also provided rather different results. The “extreme” is northern
Europe where in medieval Scandinavia the age at first marriage is estimated
to have been around 15 years for both men and women (Benedictow 1993).
Hallam (1985) meanwhile observes 24 years of age for women and 27.4 for
men in the century before the Black Death in the Lincolnshire Fenland re-
gion of England.

As far as Italy before the Black Death is concerned, the scarce available
evidence refers to Florence. In the century of 1250-1350, according to the
few cases reported in the Ricordi books, the average age at first marriage
was 15 for women and 30 for men (estimates by Herlihy and Kaplisch-
Zuber [1988], cited by Hallam [1985, note 18] and by Breschi and Rettaroli
[1995, Table 1]). Such low ages for women were lamented by authors such
as Dante Alighieri and Giovanni Villani, who nostalgically recalled the “good
old days” when “most of the maidens were twenty or more years old be-
fore they got married” (Nova Cronica VI, 69, by Giovanni Villani, written
between 1322 and 1348, quoted by Davis [1984]). This sentiment echoes
that of Ricordano Malispini, expressed in his Cronica of the late 13th century
(Davis 1984). I, therefore, seems likely that a decline in age at first marriage
occurred among Florentine women in the 12th and 13th centuries (Pirillo
1994).

In the decades following the Black Death, the age at first marriage of
Tuscan women remained low, while it increased during the 15th century for
both men and women. For the medieval period following the Black Death, it
is possible to calculate age at first marriage for other communities in central
northern Italy as well. Considering all these data, we observe a rising trend
in age at first marriage during the century of 1370-1470: four to five years
older by the end of the period for both men and women (Figure 4).'¢

If the land registers between the 14th and 16th century for which it
is possible to calculate age at first marriage are representative of central-
northern Italy, the long-term observations for Tuscany set forth by Men-
zione (1992), Breschi and Rettaroli (1995), and Breschi and Malanima
(2002) could be extended. Namely, age at first marriage would have be-
gun to rise for men and especially for women during the last decades of
the Middle Ages, continuing in the following centuries: in 1881, Tuscan
men celebrated their first marriage at 28.6 years and women at 24.8 years
(Breschi and Rettaroli 1995).

In summary, the few and fragmentary available data—referring to var-
ious communities in central-northern Italy—seem to show a significant rise
in age at first marriage between Antiquity and the Early Middle Ages, when
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FIGURE 4 Average age at first marriage in some areas of central and
northern Italy between 1372 and 1480
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women married after their 20th birthday. Age at first marriage then possi-
bly dropped in the following centuries, with a return to early marriages—15
years or so for women, 20 for men—throughout the 14th century. A robust
increase (up to 20 years of age for women and 25 for men) seems to have
then occurred during the 15th century, up to the beginning of the Early
Modern Age.

Though more data are needed, the first pieces of the puzzle suggest
that changes in age at first marriage were not related to population growth
in a Malthusian system. The scant available data indicate that after the pop-
ulation decline beginning in the fifth century AD, age at first marriage was
as high as ever. As we have seen, people ate better and grew taller dur-
ing this period, but a high age at marriage meant lower fertility and may
have contributed to population stagnation. Later on, after the 11th century,
when the population began to grow and living conditions seemed to have
worsened, as reflected in lower statures, the age at marriage dropped, favor-
ing an increase in fertility and accelerating population growth. Generally,
during the Medieval Italian millennium, the age at first marriage may have
fluctuated in waves unrelated to the availability of resources, contributing
to positive or negative population growth.

If the Malthusian model cannot explain these secular variations in age
at first marriage, what were their determinants? One possible explanation,
to be better explored in future research, is that these shifts were linked to
social and political transformations that altered marriage systems and the
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transmission of patrimony. Put simply, when a patriarchal structure pre-
vailed, with control over assets limited to men, the age at first marriage for
women lowered, whereas when women participated in the transmission of
assets, their age at first marriage rose.'”

Never married people and remarriage

In the Roman Age, marriage was almost universal, for both men and
women.'® Bven in medieval Italy, very few people reached the age of 50
without having married. For example, in the Florentine Catasto of 1427,
excluding ecclesiastics, by the age of 47-52 the unmarried made up just
0.45 percent and 0.50 percent of the total number of men and women,
respectively (Herlihy and Kaplisch-Zuber 1988). Though the proportion of
unmarried ecclesiastics could be relevant, especially in cities (Sarti 2006),
their numbers were not enough to have had a significant impact.

Research conducted to date suggests that remarriages after the death
of a spouse were less common. This aspect should nonetheless be carefully
considered because “... the effect of remarriage is opposite to those of late
marriage and high mortality, which they reduce the reproductive potential
of women and can be dangerous to the continuity of a community. Re-
marriage can compensate for the high mortality, increasing fertility” (Aries
1981: 31). In reference to modern Europe, Ansley Coale states—at the end
of an essay in which he elegantly formalizes the place occupied by remar-
riage in the demographic dynamic—that “the quantitative implications of
remarriage for fertility appear to be slight. (...) The more interesting ques-
tions about remarriage deal with its effect on inheritance, family structure,
the socialization of children and the like” (Coale 1981: 156). Though, the
same author, describing India in 1901—where at the age of 11-12 girls mar-
ried generally older men, mortality was high, and by social convention wid-
ows did not remarry—observes that widowhood globally reduced female
fertility by 16 percent. In this context, the role of missed remarriages was far
from secondary in limiting the expansive power of the Indian population.!'®

To better understand the relationship between high mortality, fertility,
and the role of remarriage during the Middle Ages, we perform a simple
simulation, calculating what would have been the effect of mortality and
the different ages at first marriage on the proportions of widows at ages 30,
40, and 50, under the hypothesis of no remarriage (see Table 2).

Comparing the results of these simulations with actual data on the
proportion of widows and with fertility estimates gives an idea of the fre-
quency of female remarriages and their impact on fertility. Let us consider
the cases of the Florentine Catasto of 1427 and the Legnago Land Registry
of 1430, for which data on age at first marriage are of good quality. For these
communities—for the reasons set out above and in Table 1—it is reasonable
to assume high mortality (e, = 20).
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TABLE 2 Proportion of widowed women at ages 30, 40, and 50 by variation in
male mortality,® age at first marriage for men, and difference in age at
marriage between men and women

Mortality level

High (meo = 18,0) Medium (meo = 27,7) Low (meo = 37,3)
Age at first marriage
Men - Women Men

20 25 30 20 25 30 20 25 30
Proportion of widows at age 30

0 0.19 0.10 0.00 0.13 0.07 0.00 0.11 0.06  0.00
5 0.28 0.21 0.12 0.21 0.15 0.08 0.17 0.12 0.07
10 0.32 0.24 0.23  0.17 0.20  0.15
15 0.37 0.27 0.23
Proportion of widows at age 40
0 0.38 0.32 024 028 023 0.17 024 020 0.15
5 049 043 0.37 037 032 027 0.31 0.28 0.23
10 0.54 0.49 042  0.37 0.37 0.33
15 0.61 0.48 0.44
Proportion of widows at age 50
0 058 054 049 045 042 037 040 037 0.33
5 0.68 0.65 0.61 0.55 052 048 050 047 0.44
10 0.74 0.71 0.62  0.59 0.59  0.56
15 0.81 0.70 0.69

NOTE: pl = female survival function and 1 = male survival function, w = mean age at first marriage for
women, m = mean age at first marriage for men, a = age, MAR = married women, and WID = widows. We
make the following assumptions: (1) all women marry at age w, so there are no single women beyond age w;
(2) all men marry at age m, so there are no celibates over age m; (3) there are no second marriages; (4) the
differential mortality by marital status is the same at all ages. We calculate: MAR, = MAR, (rla/plw) (Mlmta-w/
mlm), WID, = MARy (gla/Flw) (1 — mlm+a-w/mlm). The proportion of widows at age a is WID,/(WID, + MAR,) =
(1 = mlm+a-w/mlm)/ (MImta-w/mlm+1 — Mlmta-w/Mlm) =1 — mlmsa-w/mlm, depending only on mortality of males.
AThree standard life tables of Coale and Demeny, model West, levels 1 (wep = 20), 5 (weo = 30), and 9 (wep =
40). The results do not change if the other three table families are used instead of the West family.

In the Florentine State—where by the age of 30 practically all women,
with the exception of those in a convent, had their first marriage and age
differences between spouses were large—the proportion of widows at ages
30, 40, and 50 was respectively 3, 10, and 24 percent (Herlihy and Kaplisch-
Zuber 1988: 543). Since the ages at first marriage for men and women were
around 27 and 18, respectively, according to our simulations, in the absence
of remarriages, the proportions of widows at the same ages would have been
much higher, as shown in Figure 5. Even if mortality had been intermediate
(eo = 30) or low (eg = 40), in the absence of second marriages, the propor-
tion of widows at ages 30, 40, and 50 would have been much higher than
that actually observed (medium mortality: 20, 40, and 60 percent; low mor-
tality: 17, 34, and 57 percent; see Table 2).

Given the regime of high mortality, in the Florentine State at the begin-
ning of the 15th century, new marriages of widows must have been numer-
ous, and crucial for guaranteeing the reproduction of future generations.?°
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FIGURE 5 Proportion of unmarried widows in Florence and Legnago
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NOTE: Percentage of effective widows in the Florentine Cadastre of 1427, in Legnago Land Registry of 1430
and of hypothetical widows in absence of remarriage, at ages 30, 40 and 50, according to our simulation using
standard life tables of Coale & Demeny, model West, levels 1, 5 and 9.

Herlihy and Kaplisch-Zuber (1988: 549) instead state that while widowers
frequently remarried, in the Florentine state of the early 15th century
a second marriage for widows occurred with delay and difficulty, espe-
cially in urban areas. Our results suggest that this contention might be
reconsidered.

In Legnago, the age at first marriage for men and women respectively
was 24.5 and 21.1 As in Tuscany, the number of never married women at
age 30 was minimal. The proportions of widows at ages 30, 40, and 50 were
4, 13, and 24 percent, while according to our simulations, in the absence of
second marriages, they would have been 21, 43, and 65 percent (Table 2 and
Figure 5). Legnago fertility—which we calculated starting from microdata
using the own-children method—was 7.5 children per woman (Rossi 2013).
Given the high mortality and given the ages at first marriage of men and
women, this level of fertility would have been unattainable without a high
share of marriages of young widows, crucial to protecting the population
from the danger of extinction.

These comparisons between simulations in the absence of second
marriages and real cases show that—in a regime of natural fertility and
high mortality—the marriage of widows, especially if at a young age,
could play an important role in guaranteeing a demographic balance or
determining the expansion or contraction of a population.?! When life
expectancy at birth reaches and exceeds 30 years of age, the population
can remain viable even if many widows do not remarry (Leridon 1981).
The situation is different when mortality is higher, as in Italian medieval
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times. The marriages of young widows must have been the rule, because
otherwise—with out-of-wedlock fertility close to zero—high mortality
would have prevented the generations from reproducing.

Discussions and conclusion

We conclude by summarizing the main results of this essay and trying to
answer our initial questions: What was the demographic dynamic under-
lying the strong oscillations of the Italian population during the medieval
millennium? And what demographic systems followed in Italy during the
Middle Ages? While it is important to emphasize that the existing data are
limited and primarily pertain to the central-northern regions of the country,
especially focusing on Tuscany and the latter two medieval centuries (14th
and 15th), there are some potential insights. These insights, although not
exhaustive, serve to provide direction for future research. First, migrations
during the Italian Middle Ages were characterized by short distances and for
selected groups, leading to substantial social, economic, and cultural conse-
quences. However, the permanent entry into Italy of external people (such
as the Lombards and the Normans) was not large enough to exert a signif-
icant impact on the total Italian population, as observed in other European
contexts. The population fluctuations were thus due to changes in natural
demographic dynamics.

Direct mortality estimates for medieval Italy based on paleodemo-
graphic data should be viewed with caution, especially as they do not pro-
vide information about mortality before the fifth birthday. That said, the
results garnered from the cemeteries mirror those based on age structure
data deduced from the medieval land registers. It is also possible to esti-
mate from the land registers, in the absence of direct information, birth
and fertility levels. These figures appeared to be relatively high, creating,
in conjunction with persistent mortality rates, a significant demographic
pressure scenario (eo around 20, birth rate around 50 per mill). In fact, a
high-pressure demographic context seems to be a constant characterizing
the entire medieval Italian millennium, thus resembling the centuries of
Roman Italy: the medieval mortality levels of adults, even in the long peri-
ods spared by the epidemics (between the ninth century and 1347), were
higher than in the century following the great epidemics (after 1630-1650)
and preceding the start of the epidemiological transition.

Despite high mortality and few net migration, in the 500 medieval
years free from the plague, the Italian population grew. It thus seems
reasonable to conclude that the stagnant population of the first and last
Italian medieval centuries was more likely determined by the recurring
outbreaks of the plague. However, mortality was not the only factor driving
fluctuations in the central-northern Italian population during the medieval
millennium. The population stagnation during the first medieval centuries
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could also be linked to the increase in age at first marriage, while demo-
graphic growth between the ninth and mid-14th century—in addition to
the absence of major epidemics—may be connected to the decrease in age
at first marriage among women. During the last century of the Middle Ages
and the Early Modern period, the age of first marriage for both women and
men rose again. This, coupled with the recurring plague epidemics—might
have contributed to decelerate population growth in Italy over the three
centuries of 1350-1650. Furthermore, throughout the medieval period,
almost universal female first marriage (except for consecrated women)
and a high frequency of widows remarrying played a decisive role in the
reproduction of generations, counteracting high mortality.

Finally, an analysis of data on statures between the Roman Imperial
Era and the beginning of the 18th century corresponds remarkably with
population pressure on resources: when the population was larger, heights
tended to decline, whereas in periods of lower population, heights tended
to rise. Moreover, people were taller when nutrition was better; they were
also taller when mortality was higher. This suggests that fluctuations in mor-
tality levels were more likely influenced by epidemic factors rather than
variations in food availability.

While fascinating, the study of the demographics of almost un-
documented eras is complicated and risky. Often, the—fragmentary and
incomplete—data offer only uncertain and difficult-to-generalize results,
limited to small groups. Throughout Europe for the first half of the medieval
millennium written sources directly usable for demographic purposes are al-
most absent. For southern Italy, this lack of information persists throughout
the Middle Ages. Despite these and other challenges, our findings nonethe-
less suggest directions for future research.

The data from the cemeteries are the richest in possibilities. Indeed,
information of various kinds can be obtained from the skeletons. Here, we
have insisted on a demographic analysis (estimation of the probability of
death at age 5+ and construction of mortality tables), but the bones can also
reveal much about the life and death of ancient communities (even if such
investigations can be costly and complex). For example, information on
nutritional stress can be discerned through classical anthropological meth-
ods (e.g., study of hypoplasia and cribra), and general nutrition through
isotopic analyses. Data on ancient DNA, which has become increasingly
reliable, offer the potential for further demographic insights, as well as
a better understanding of resistance to diseases, and migrations. Such
approaches might be further implemented and compared across cemeteries
pertaining to different places and times (Barbiera 2012; Steckel et al. 2018).
Combining old and new methods should also make it possible to answer an
important question that arose in this essay: Why, when the plague finally
abandoned Europe in the middle of the Early Modern Age, did average sur-
vival stabilize at levels significantly higher than in the ancient and medieval
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centuries free from the plague, despite neither the hygienic-sanitary nor the
epidemiological conditions nor—much less—nutrition being better than
in the centuries preceding the Black Death? New studies of ancient DNA
suggest that three centuries of plague may have been selected for a popula-
tion more resistant to a broad spectrum of infections (Laayouni et al. 2014;
Klunk et al. 2022). While this interpretation seems convincing, as does the
supporting methodology, further verification of this contention is needed.

In fact, answering this question necessarily means going beyond the
study of survival because an increase in survival of young people and adults
also influences the way the generations reproduce themselves. If life ex-
pectancy at birth is around 20, the marriage model described by Hajnal
(1965) for Europe between the 18th and 20th centuries “west of the line
from Trieste to St. Petersburg” could not hold, unless all widows under the
age of 40 were to marry immediately after the loss of their husband. Other-
wise, the population would have died out within a few generations. Gener-
ations could only reproduce if most women married at age 20 or younger,
and if most young widows remarried. This is precisely the nuptial model
that emerged from the land registers of the first half of the 15th century for
some communities in central-northern Italy. Conversely, if average life ex-
pectancy is around 30-35 years, the replacement of generations is possible
even if the age at first female marriage is around 20-25 to men on average
three to five years older; 10 percent or more of the women never marry;
and half of the young widows never remarry, just as in Hajnal’s model for
Western Europe (Aries 1981).

Beyond begging an (indispensable) consideration of the balance be-
tween survival and the marriage system, the data presented here on first
marriages in central-northern Italy pose a more general question. Namely,
how to interpret the fluctuations in ages at first marriage of men and
women, which increased from late antiquity to early medieval times, de-
clined until the end of the 14th century, and then progressively rose again
during the last decades of the Middle Ages and the Modern Age? How to
connect these changes with patrimonial and inheritance regimes, family
models, and the roles of men and women within families? In this article,
we have only reported some ideas on the connection between female power
over patrimony and age at first marriage, but a complete study for the me-
dieval period, similar to the one often quoted here on the centuries of re-
publican and imperial Rome (Lelis, Percy, and Verstraete 2003) has yet to
be attempted, which would integrate quantitative data, analysis of biogra-
phies, literary and juridical-religious sources, and put together the infor-
mation available for the élite with the scarce data referring to the popular
classes. Though certainly not an easy task, this would surely help to better
understand the genesis of the family and demographic systems of early and
late modern Italy and Western Europe.
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Notes

1 Lo Cascio and Malanima (2005)—
whose estimates have never been questioned
in subsequent work—propose higher popu-
lation figures for ancient and medieval Italy
than other authors, even if they agree with
Beloch (1994) and Bellettini (1973) in iden-
tifying long-term trends.

2 A brief note on the d = Ds.19/Ds in-
dex. It is well-suited for cemetery data, as it
addresses two problems related to the study
of skeletons: the systematic underrepresen-
tation of children under the age of 5 and
the difficulty of estimating the ages of skele-
tons older than 20. The ages of sub-adult
individuals can moreover be estimated with
good precision, thanks to the easy dating of
the stages of dental development and clo-
sure of the epiphyses that occur during child-
hood and adolescence (Bocquet-Appel and
Naji 2006; Barbiera, Castiglioni, and Dalla-
Zuanna 2018). As the proportion of deaths
aged 5-19 increases, d also increases. In the
case of stationary or close to stationary popu-
lations (with a rate of natural increase in the
medium-long term of £5 per mill and with
moderate migratory movements) the indica-
tor represents the probability of death be-
tween the 5th and 20th birthdays. Over the
long term, the Italian population never had
an increase rate higher than +3 per mill, with
the exclusion of collapses or rebounds due to
the great plague epidemics.

3 The impact of the Justinianic Plague
has been much debated. In line with the most
recent findings (Mordechai et al. 2019), our
data suggest that its effect was not as intense
as those of the Black Death.

4 The low impact of migrations in Italy is
also better documented for the Modern Age
at the regional level (see Breschi and Malan-
ima [2002] for Tuscany). The migratory pic-
ture in Italy drastically changed only after
1870, with the start of emigrations to Amer-
ica and other European countries.

5 Genetic analyses further confirm the
varying impact of ancient and medieval mi-
grations in different areas of Europe. The
findings indicate that central European pop-
ulations (especially those settled in present-
day Hungary, Romania, Albania, and Greece)

derive a substantial proportion of their an-
cestry from various groups that expanded
from the fourth to the ninth centuries AD
(Ralph and Coop 2013; Gnecchi-Ruscone
et al. 2022). In contrast, French and Iberian
populations, much like the Italian one, do
not seem to have been altered by signif-
icant migratory movements that occurred
during the medieval period. The different
genetic impact of population movements
can, on the one hand, be connected to the
number of migrants, and on the other, to
the population consistency and density in
the destination areas. If the Balkans and
central Europe were characterized by a
rather sparse population, Italy on the con-
trary appears to have been one of the most
densely populated regions of Europe from
Roman times onwards (McEvedy and Jones
1979).

6 The low proportions of skeletons of
elderly people over 60 is, however, strik-
ing, and likely due both to the difficulty of
precisely determining ages from older bones
(Cipriano-Bechtele, Grupe, and Schroter
1996, Hoppa and Voupel 2002; Ségui and
Buchet 2013) and to the generally greater
fragility of the skeletons of older people—
especially females—affected by osteoporosis
(Walker, Johnson, and Lambert 1988). Our
method of calculating the probability of adult
death tries to address this underestimation
by redistributing ages in favor of older ones,
which raises es by five years (Barbiera, Cas-
tiglioni, and Dalla-Zuanna 2021). A correc-
tion of a similar size is obtained by Cipriano-
Bechtele, Grupe, and Schroter (1996) using
a different methodology, that is, estimating
the age of the skeletons not only through the
usual morphological analysis but also via a
sophisticated histological analysis of premo-
lar teeth, which shows much higher propor-
tions of people over 60.

7 We include the data on the peasants of
Upper Provence, even if this region is not part
of the Italian peninsula, both due to its ge-
ographical proximity with Italy and because
the social and economic structure of South-
ern France, in the centuries following the fall
of the West Roman Empire, it remained for
many centuries similar to that of the regions
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of Northern Italy (Barbiera, Castiglioni, and
Dalla-Zuanna 2021).

8 If, in the years following a plague
outbreak, the population increases rapidly
thanks to a rise in births, the hypothesis
of stationarity of the population is violated
(Barbiera, Castiglioni, and Dalla-Zuanna
2018). Both the data on ages at death from
the cemeteries and that on age structures
from land registers lead to distorted estimates
of mortality, in particular overestimation of
the mortality of children and adolescents.
The high mortality over 20 years estimated
from land registers and cemeteries—in line
with the Woods and Coale & Demeny tables
with ey = 20—should not be distorted in
“normal” periods (i.e., in the years far from
the plague outbreak), as the stationarity hy-
pothesis is substantially acceptable.

9 The birth rates of Upper Provence and
Tuscany are obtained by processing the ag-
gregate data of the structure by age (Barbi-
era, Castiglioni, and Dalla-Zuanna 2022, part
4), whereas the birth rates and TFR of Leg-
nago are obtained starting from the individ-
ual data collected with the land register, us-
ing the own-children method (Rossi 2013).
In Modern France and in Early Modern Eng-
land, mortality and birth rates are directly
calculated, starting from the birth and death
certificates of parish archives and from pop-
ulation estimates.

10 In an important study on the rela-
tionship between infant and adult mortality,
Woods (2007) argues that high levels of mor-
tality during early adulthood could be linked
to the spread of tuberculosis (see also Paul-
son 2013). Other studies have also suggested
a significant association between malaria-
driven mortality and age groups. In particu-
lar, in areas of high and stable transmission of
malaria, such as sub-Saharan Africa, infants
are the most affected, while severe malaria
does not occur in adults with acquired im-
munity. A case study from Kenya indicates
that malaria mainly impacts children under
the age of 5, has almost no effect on mortality
between ages 5 and 14, and then has a more
pronounced effect on individuals over age 15
(Desai etal. 2014). In contrast, in areas of low
transmission, such as South and Southeast
Asia, young adults are the most affected and
mortality increases with age (Dondorp et al.
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2008). Though written sources document the
diffusion of malaria in Italy between the Ro-
man period and the Middle Ages (Barbiera
and Dalla-Zuanna 2009), and paleopatholog-
ical and genetic analyses have revealed the
spread of tuberculosis in different Italian con-
texts, from prehistoric to the medieval times
(Torino et al. 2015; Scorrano et al. 2022),
more research is nevertheless needed to bet-
ter understand the impact of such patholo-
gies on medieval Italian populations and
their relationship with the age-specific mor-
tality trends observed in our study.

11 The heights have been estimated
with the methods of Manouvrier (1893) and
Trotter and Gleser (1952), which are compa-
rable to each other because they are equated
following the method proposed by Rubini
(1991). Cemeteries in which the heights
were estimated using other methods are not
considered here.

12 The peak in statures in the 14th-15th
century coincides with the peak in wages and
minimum price of wheat observed for Tus-
cany (Breschi and Malanima 2002). When
prices rise and wages fall in later centuries,
stature decreases.

13 Heights extrapolated from ancient
bones should be considered with caution
as there may be over- or underestimations
depending on the method used to discern
height from bone length. That said, the fact
that the heights obtained from the male
skeletons buried at the beginning of the 18th
century do not differ from the measurements
of living Italian men during 1700-1850 lends
credence to our estimates for the Modern
Age, as the nutritional conditions of the Ital-
ian popular classes do not seem to have im-
proved between the 18th and mid-19th cen-
tury (Livi-Bacci 1991).

14 The low age at first marriage is
closely linked to the patriarchal structure of
Roman society: it was easier for a father to
exercise his patria potestas, imposing his point
of view on the future of the gens, and ar-
ranging the marriages of his children with-
out considering their will (i.e., when they
were still very young). Low ages at first mar-
riage seem to have prevailed in all social
classes, and only shifted in encounters with
the Greeks, where men (and in some con-
texts also women) married later.
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15 Thanks to numerical data reported
by Ring (1979) on kinship relationships and
gender, it is possible to calculate the gen-
eral proportion of never married people (54
percent men and 50 percent women) in the
Farfa polyptych. As we will see shortly, in the
Florentine Catasto (1427) and in the Land
Register of Legnago (1430) the distribution
by sex, age, and marital status is available,
making it possible to calculate the age at first
marriage for men and women by applying
Hajnal’s method. The overall proportion of
never married men and women was around
55 percent and 41 percent in Tuscany and 56
percent and 50 percent in Legnago. If the age
structure of Farfa had been similar to that of
Legnago and Florence (very similar to each
other, and that of the high medieval peas-
ants of Upper Provence; Table 1), then among
the ninth century peasants of Abruzzo, men'’s
age at first wedding would have been close to
that of Tuscany and Legnago (mid-twenties),
and closer to that of the women of Legnago
(21 years) than to Tuscan women (18 years).

16 Age at first marriage for women was
15.3 years in the Prato countryside and 16.3
in the city in 1372; 15.1 years in the six miles
around Lucca of 1411-1413; 18.0 years in
the city of Florence and 18.4 in the coun-
tryside in 1427. Age at first marriage for
men was higher: 22.3 years in the country-
side of Prato and 23.8 in the city in 1372;
24.5 years in the six miles around Lucca in
1411-1413; 30.3 years in the city of Flo-
rence and 25.6 in the countryside in 1427
(Breschi and Rettaroli 1995). In the city of
Florence, the average age at first marriage
for women rose from 19.6 years (1458) to
20.8 years (1480) and 21.0 in the coun-
tryside of Florence (1470); in the city of
Prato from 17.6 years (1427) to 21.1 years
(1470); in the Prato countryside from 17.3
years (1427) to 19.5 years (1470). The age
at first marriage also increases—albeit to a
lesser extent—among men: in the city of
Florence passing from 30.5 years (1458) to
31.4 years (1480); 27.7 in the countryside
of Florence; in the city of Prato from 26.9
(1427) to 29.6 (1470); in the Prato coun-
tryside rising slightly from 24.0 years (1427)
to 24.4 years (1470). Leverotti (2003), ap-
plying the Hajnal method to tax sources in
which adults are listed by sex, age, and mar-
ital status, estimates the age at first marriage
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at 19.5 years for women and 23.4 for men
in the Parma countryside in 1415; 20.7 years
for women and 23.8 for men in the coun-
tryside of Pavia in 1459. For two areas of
the Upper Milan region in the early mod-
ern period, Leverotti estimates 18.6 years for
women and 23.4 for men in the city of Varese
and its countryside in 1530; and 15.7 years
for women and 22.3 for men in Pieve di
Angera. We also include the ages estimated
by Hajnal method using the detailed Land
Register of Legnago in 1430-1432 (already
mentioned in Table 1): 21.1 years for women
and 24.5 for men (Dalla-Zuanna et al. 2012;
Rossi 2013). After 1450, the sporadic cases of
communities with a very low average age at
first marriage—especially for women—were
likely due to the need to recover population
contingents in the years immediately follow-
ing a plague outbreak, as in Pieve di Angera
(Dalla-Zuanna et al. 2012).

17 We are summarizing here a hypothe-
sis that is actually quite complex, and that we
are now trying to better understand through
various documentary sources. The low age at
first marriage of the Roman period has been
linked to the patriarchal structure of Roman
society (Lelis, Percy, and Verstraete 2003).
From the early Middle Ages, written sources
indicate that the power of the pater famil-
ias began to weaken, children at least theo-
retically had to consent to their marriage as
stated by the laws, and could administer their
patrimony. As a result, age at marriage rose
and became more equal between spouses.
Between late Antiquity and the Early me-
dieval period, the family system underwent
major changes, in particular a shift from ag-
natic to bilateral lineage, which meant that
patrimony, once transmitted only through
the male line, was now also transmitted from
mother to child (Feller 2002; Bougard 2002;
Cooper 2011). Beginning in the 11th cen-
tury, family structure changed once again, in
conjunction with shifting structures of public
power (Stafford 1998). Kin structures were
redefined, once again favoring the male line.
Under this system, women may have been
married off at a young age in order to ensure
a more advantageous match for their fami-
lies. After plague cycles started to regularly
affect the population, some new important
changes occurred from the 15th century on-
wards, especially as concerned the division of
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property among male heirs (Leverotti 2005;
Chabot 2011). The fideaicommissum became
widespread (a testamentary disposition in
which the testator defines the lines of inher-
itance of his property for several generations
to come) as did primogeniture. The latter
had begun to spread in France, Germany,
and Spain beginning in the 11th century,
but from the 15th century became common
also in Italy. These changes may have played
a role in the slow increase in age at mar-
riage, particularly for boys, determining the
widening age difference between spouses
(Leverotti 2005). However, starting during
this period, the increase in survival of youth
and adults might also have pushed age at
marriage for girls up. Finally, it should be
stressed that identifying whether there is a
relationship between age at first marriage
and different marriage and inheritance sys-
tems is not an easy task. Among other is-
sues, change was not linear but occurred
in different periods in different areas of the
peninsula. Perhaps most challenging is the
fact that while certain rules were laid down
in legislation, these may not have been fol-
lowed in practice. Indeed, the proliferation
of testamentary acts in certain historical pe-
riods is a clear reflection of flexibility in the
application of the rules (Stafford 1998).

18 Biographical, epigraphic, and literary
data show that in Roman Italy almost every-
one got married. In fact, as is well known, in
some periods celibate status for men was pe-
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nalized by the laws of the state (Lelis, Percy,
and Verstraete 2003).

19 The great demographic expansion of
French settlers in Quebec was also deter-
mined by the high propensity to remarry
among women: in Quebec, 70 percent of
widows remarried (unlike 49 percent of
French widows of the same age) and the av-
erage birth rate of the 17th century—which
was 47.7 per mill—would have dropped to
40.1 per mill if there had not been these
second marriages (Charbonneau 1981; Livi-
Bacci 1992). However, Quebec seems to have
been an exception: the effect on fertility of
second marriages in Europe of the Modern
Period (age at first marriage around 25 for
women and 30 for men—Hajnal 1965) was
not relevant, even if at least half of the wid-
ows remarried, because the new marriage for
the woman occurred around the age of 35,
when her fertility potential had already been
largely expressed (Leridon 1981).

20 For some considerations on the rela-
tionship between mortality, fertility, and re-
production in medieval and modern Tuscany,
see Breschi and Malanima (2002, Table 9).

21 The greater frequency of remarriages
for widowers than for widows is found al-
most everywhere, from antiquity to late
modern Europe (Ring 1979; Corsini 1981;
Livi-Bacci 1981). However, according to our
results, in the Italian Middle Ages remarriage
must have been the rule not only for widow-
ers but also for young widows.
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