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Health Risks Associated with Medieval Urban Living.  
Examples from Croatia

Zdravstvena tveganja, povezana s srednjeveškim urbanim življenjem.  
Primeri iz Hrvaške

Vlasta Vyroubal, Željka Bedić, Anita Adamić Hadžić

Abstract: Medieval towns and cities were small by modern standards. High population density and poor hygiene created 
serious health issues. For example, the contents of  chamber pots were habitually emptied into the streets leading to 
polluted springs and wells. Those used to a rural way of  life could expect little improvement in the standard of  living 
in an urban environment. Typically, the medieval environment was a toxic mixture of  filth, noise, and rats, with streets 
filled with sewage and rubbish. This made urban environments a breeding ground for diseases of  every kind. High 
concentrations of  parasites and frequent epidemic outbursts of  disease in urban settings affected mortality more 
profoundly than in rural areas. Additionally, in urban settings, certain foods were difficult to obtain and impossible 
to store, leading to a significant absence of  fruits and vegetables, and consequently elevated frequencies of  illnesses 
associated with vitamin deficiencies and malnutrition. 

Keywords: medieval urban environment, health, infectious disease, metabolic disease

Izvleček: Srednjeveška mesta so bila v primerjavi z današnjimi majhna, kljub temu pa so velika gostota prebivalstva in 
slabe higienske razmere povzročale resna zdravstvena tveganja. Med drugim so prebivalci vsebine nočnih posod redno 
praznili na ulice, s čimer so onesnažili vodne vire in vodnjake. Za ljudi, ki so se v mesta preselili iz kmečkih okolij, je 
to pomenilo le majhen napredek življenjskega standarda. Značilno srednjeveško urbano okolje je bilo namreč nezdrava 
mešanica umazanije, hrupa, podgan ter odplak in odpadkov polnih ulic. Mesto je bilo tako gojišče za različne vrste bo-
lezni. Zaradi visoke koncentracije parazitov in pogostih epidemij je bila umrljivost v mestih višja kot na podeželju. Poleg 
tega sta pogostim boleznim botrovala tudi podhranjenost in pomanjkanje vitaminov, saj je bilo v mestih težko zadostiti 
potrebi po sadju in zelenjavi.

Ključne besede: srednjeveško urbano okolje, zdravje, nalezljive bolezni, presnovne bolezni

Introduction

Medieval towns and cities were small by modern 
standards. High population density created real 
health hazards. Various factors within the environ-
ment affected individuals’ exposure and resistance to 
pathogens – from climate, technology, water supply 
and disposal of  waste, to personal arrangements for 
food storage and preparation, hygiene, and sewage 
disposal.1 Those used to the rural way of  living, who 
were forced or tempted to move to an urban area 

1  Luckin 1980.

could expect to find little improvement in the living 
standard within an urban environment. Medieval ob-
servations concerned with the nature of  rural and ur-
ban lifestyles depicted rural life as noble and simple 
with strong family values, with the perception of  life 
in urban areas being relatively degenerate.2 Some ele-
ments of  urban and rural environments were shared. 
Urban centres relied on the rural hinterland to pro-
vide food for the increasing population inhabiting 
the urban areas.3 The interaction between rural and 
urban populations also provided an opportunity for 

2  Ericksen 1954.
3  Storey 1992.
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similar diseases to become endemic within the urban 
environment.4 Fatal diseases move rapidly through 
their hosts and rely on a larger renewable population 
to survive, and they only came to flourish with the 
establishment of  larger urban communities.5 High 
concentrations of  parasites and frequent epidemic 
diseases in urban settings affected mortality more 
profoundly than in rural areas. Additionally, in urban 
areas, certain foods would have been difficult to ob-
tain and impossible to store, leading to a significant 
absence of  fruits and vegetables, and leading to ele-
vated frequencies of  illnesses associated with vitamin 
deficiencies and malnutrition. A balanced diet is es-
sential to maintain a healthy immune system, and the 
interactive effects of  nutrition and infection are well 

4  Lewis 2003.
5  Cockburn 1971.

Figure/Slika 1 Location of  the analysed sites (A. Adamić). / Lokacije v besedilu obravnavanih najdišč (A. Adamić).

documented.6 This research primarily deals with two 
large medieval skeletal series from Croatia (Zagreb 
and Rijeka), although some individual pathological 
cases from other medieval Croatian sites are also in-
cluded. The collected archaeological and anthropo-
logical data suggest that the cemetery associated with 
the Church of  St Francis in Zagreb was a prestige 
cemetery used primarily by the upper class,7 while the 
majority of  the area of  Trg Pul Vele Crikve in Rijeka 
was where the municipal cemetery was situated.8 
Poor living conditions and diet lead to numerous 
health problems suffered by both the wealthy and 
the poor. Diseases observed include anaemia, dental 
disease, non-specific infectious disease, tuberculosis, 
scurvy, rickets, and syphilis. 

6  Scrimshaw, Taylor, Gordon 1959.
7  Demo 2007.
8  Bekić 2011.
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Materials and Methods

The materials presented in this study originate from 
six medieval urban centres; five of  them are situated 
along the Adriatic coast, while only one is in conti-
nental Croatia (Fig. 1). 
A late medieval cemetery located in front of  the 
Church of  St Francis in Zagreb was excavated in 
2002 by the Archaeological Museum in Zagreb. 
According to archaeological material found in the 
graves, use of  the cemetery dates from the 14th to the 
16th centuries.9 Citizens of  Zagreb’s two major late 
medieval settlements Gradec and Kaptol were buried 
here. Individuals had to obtain permission from the 
parish to be buried in the sacred grounds of  the 
Church of  St Francis. In most cases, this was easier 
for males because of  their influence and economic 
power in the late medieval society, which is ultimately 
reflected in the predominant number of  male burials 
in this cemetery.10 A total of  169 skeletons from 167 
excavated graves were analysed. 
The cemetery at the Trg Pul Vele Crikve was re-
searched in 2008 during rescue archaeological exca-
vations in the centre of  Rijeka. The cemetery was 
under the jurisdiction of  the Church of  the Assump-
tion of  the Blessed Virgin Mary where citizens of 
that parish were buried. Based on the archaeological 
evidence and historical sources, use of  the cemetery 
dates from the period from the 13th century to 1773.11 
Out of  153 investigated graves, 115 skeletons were 
anthropologically analysed for the purpose of  this 
study. 
Rescue excavations in the centre of  Umag were 
carried out in 2007 and 2008 under the supervision 
of  the Museum of  Umag and revealed a medieval 
church and cemetery.12 The Church of  St Martin was 
built in the 11th/12th century.13 In the vicinity of  the 
church, 13 graves were archaeologically investigated. 
The deceased were buried in shallow simple graves 

9  Demo 2007.
10  Demo 2007.
11  Bekić 2011.
12  Čučković 2009.
13  Bolšec Feri, Milošević 2012.

without any grave goods. Furthermore, north of 
the church, graves constructed of  stone slabs were 
excavated. They contained more than one individual, 
mostly children.14 The use of  the cemetery lasted 
until 1689 when the church became dilapidated.15 
Trial archaeological investigations in Stari grad on the 
island of  Pag were carried out in 2002–2007. They 
were conducted by the Archaeological Museum in 
Zadar and were mostly concentrated on the area of 
the citadel where architectural remains (in the area 
around the Church of  Our Lady of  Stari grad and 
the derelict Franciscan monastery) and family tombs 
were found.16 Archaeological material such as ceram-
ics, majolica, ornamental and everyday objects date 
this site to the 14th and 15th centuries.17 
Between 2014 and 2016, the International Centre 
for Underwater Archaeology in Zadar conducted 
archaeological excavations within the St Nicholas 
monastery complex in Zadar. During the excavations, 
finds from the Iron Age, Roman, medieval, and early 
post-medieval period were found.18 Historian Friar 
Donat Fabijanich concluded that interments at the St 
Nicholas church began in the early 15th century. The 
cemetery was later surrounded by walls and served 
for the burial of  those who died on ships and the 
interment of  the bones exhumed at other churches 
in the city.19 
Archaeological excavations in Trogir, at the site of 
Bazilika – Groblje were conducted in 2009 and 2010. 
The use of  the cemetery can roughly be dated to the 
Middle Ages.20 
Sex and age at death were assessed using standard 
anthropological methods.21 
To determine any similarities and/or differences in 
quality and conditions of  life in two major medieval 
urban centres, indicators of  subadult stress (cribra 

14 Čučković 2009.
15 Bolšec Feri, Milošević 2012.
16 Jurić, Batović 2007.
17 Jurić, Batović 2003; Jurić, Batović 2007.
18 Bekić et al. 2017.
19 Fabijanich 1882.
20 Personal communication Katić 2017.
21 Phenice 1969; Krogman, Iscan 1986; Meindl, Love-
joy 1985; Brooks, Suchey 1990; Gilbert, McKern 1973; 
McKern, Stewart 1957; Lovejoy et al. 1985.
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orbitalia, enamel hypoplasia and non-specific perios-
titis), as well as indicators of  dental health (caries and 
alveolar disease), were analysed in both the Zagreb 
and Rijeka samples.
Cribra orbitalia is defined as the presence of  small 
sieve-like lesions or spongy (porous) bone tissue in 
the orbits. The exact aetiology of  cribra orbitalia is 
unknown; however, most authors agree that it is an 
indicator of  nutritional stress, whether that being 
chronic or episodic malnutrition or an adaptation to 
the environment (in the case of  an infectious disease, 
or parasitic infection) connected to anaemia caused 
by iron deficiency.22 
Linear enamel hypoplasia is a disturbance in the 
creation of  the organic matrix of  the enamel, which 
is recognisable in the form of  macroscopic defects 
on the surface of  the enamel.23 It is characterised by 
thin enamel, usually presented as transverse furrows 
or pits. Enamel hypoplasia is a subadult disorder 
caused by acute stress and is usually associated with 
malnutrition, vitamin A, C and or D deficiency, 
and the presence of  anaemia and psychological 
and/or physical trauma.24 The presence of  linear 
enamel hypoplasia was analysed on the permanent 
maxillary central incisors and the permanent 
maxillary and mandibular canines. Maxillary incisors 
and mandibular and maxillary canines were taken 
into consideration when recording linear enamel 
hypoplasia. The reasons for including only these 
teeth lie in the fact that incisors and canines are more 
susceptible to enamel hypoplasia, and that canines 
take a relatively long time to develop.25 
Periostitis is an inflammation of  the periosteum, and 
it can be recognised by the creation of  new bone 
tissue that covers the original bone. Non-specific 

22  Carlson, Armelagos, Van Gerven 1974; El-Najjar 
1976; Cybulski 1977; Lallo, Armelagos, Mensforth 1977; 
Mensforth et al. 1978; Huss-Ashmore, Goodman, Arme-
lagos 1982; Stuart-Macadam 1985; Mittler, Van Gerven 
1994; Larsen 1997.
23  Sarnat, Schour 1941; Pindborg 1970.
24  Kreshover 1960; Goodman, Armelagos, Rose 1980; 
Goodman, Armelagos 1985; Goodman, Rose 1991.
25  Kreshover 1960; Lysell, Magnusson, Thilander 1962; 
Goodman, Armelagos, Rose 1980; Goodman, Armelagos 
1985; Goodman, Rose 1991.

periostitis can be caused by various factors, includ-
ing non-specific bacterial infections, haematogenous 
spread of  specific infectious diseases to the bone, lo-
calised traumas, venous insufficiency, and metabolic 
diseases like scurvy.26 
Any condition that results in the appearance of  an 
alveolar abscess (granuloma) or antemortem tooth 
loss can be defined as an alveolar infection. Dental 
pathologies include dental caries and alveolar disease 
(antemortem tooth loss and abscesses). Caries occurs 
when organic acids that develop as a result of  bacte-
rial fermentation of  dietary carbohydrates cause the 
localised demineralisation of  dental hard tissues.27 An 
alveolar abscess is usually caused by bacteria causing 
tooth decay that spread to dental alveoli, where the 
collection of  pus, due to pressure, creates an opening 
in cortical bone. As a result, the infected tooth falls 
out, and the dental alveolus remodels with time. 
Antemortem tooth loss is diagnosed in the case of 
progressive resorption decay of  the alveoli28 and  
alveolar bone remodelling. In archaeological popula-
tions, the most common causes of  alveolar abscess 
are the exposure of  dental pulp and tooth cavity due 
to dental caries, severe tooth wear, or trauma.29 
Additionally, special attention was given to metabol-
ic disorders and infectious diseases characteristic of 
urban centres. Metabolic disorders observed include 
scurvy and rickets, and infectious diseases such as tu-
berculosis, leprosy, and syphilis. 
Scurvy is a metabolic disease caused by vitamin C 
deficiency. Vitamin C is necessary for the body to 
combat infection, absorption of  iron, and for normal 
formation of  connective tissues.30 
Rickets is a vitamin D deficiency that causes poor 
mineralisation of  the entire skeleton and various le-
sions (bending deformities of  the long bones, defor-
mation of  the ribcage, porosity and deformation of 
the skull) will become visible when this deficiency is 
prolonged.31 

26  Mann, Murphy 1990; Ortner 2003.
27  Larsen 1997.
28  Lukacs 1989.
29  Littleton, Frochlich 1993; Tayles 1997.
30  Gore, Tanaka, Fujinami 1965.
31  Holick 2006.
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Tuberculosis is an infectious disease caused by My-
cobacterium tuberculosis that is most often transmitted 
through the respiratory system. The primary infec-
tion usually starts in the lungs, after which it dissem-
inates by the bloodstream to other parts of  the body 
– the kidneys, brain and bones. The spine is the most 
commonly (in approximately 40% of  cases) affected 
bone element.32 In most cases of  spinal tuberculosis, 
an abscess erodes the anterior part of  the vertebral 
body and the intervertebral disc, ultimately destroy-
ing the vertebral body and the development of  the 
characteristic gibbus of  Pott’s disease. 
Leprosy is an infectious disease caused by Mycobac-
terium leprae, and mostly involves the skin, mucous 
membranes, soft tissues, and nerves, while skeletal 
involvement is present in 3–5% of  patients.33 The 
most commonly affected skeletal elements are the 
facial bones and the small bones of  the hands and 
feet.34 
Venereal syphilis is an infectious disease transmitted 
in sexual contact with a person infected with the bac-
teria Treponema pallidum. It primarily affects the cir-
culatory and nervous systems, while in the tertiary 
stage, it attacks the bones that lie closest to the sur-
face of  the skin (tibia, nasal cavity, and cranial vault).35 

Results

The results are presented in two sections: demography 
and pathological conditions and distribution in 
the two large medieval urban skeletal series from 
Croatia (Zagreb and Rijeka) and the presentation 
of  individual paleopathological cases from other 
medieval urban settlements from Croatia.

32  Aufderheide, Rodríguez-Martín 1998.
33  Resnick, Niwayama 1995.
34  Steinbock 1976; Ortner, Putschar 1981; Rogers, Wal-
dron 1989; Manchester 1983.
35  Ortner 2003; Manchester 1983.

Zagreb – St Francis36

The sample from the Zagreb – St Francis archaeo-
logical site consists of  a total of  169 individuals – 32 
subadults, 42 females and 95 males. Average age at 
death for the adults was 39.9 years, with males living 
slightly longer (40.1 years) compared to females (39.6 
years) (Fig. 2). Carious lesions are present in 13.6% of 
the analysed teeth, with 0.7% of  the carious lesions 
being recorded in subadults, 21.2% in females, and 
10.6% in males. Alveolar bone disease is present in 
15.7% of  the analysed alveoli, with 4.5% recorded 
in subadults, 18.7% in females, and 14.9% in males. 
Linear enamel hypoplasia is present in 39.1% of  
analysed teeth. Cribra orbitalia is present in 21.2% of 
the analysed frontal bones (each had to have at least 
one orbit intact), with 76.9% recorded in subadults, 
7.7% in females, and 25.6% in males. Periostitis is 
present in 23.5% of  the analysed individuals, with 
35.7% recorded in subadults, 5.5% in females, and 
33.3% in males.

36  The data were previously published by Šlaus et al. 
2007.

Figure/Slika 2 Age and death distribution in the 
Zagreb sample (Ž. Bedić). / Povprečna starost umrlih na  
zagrebškem vzorcu (Ž. Bedić).
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Rijeka – Pul Vele Crikve

The sample from the Rijeka – Pul Vele Crikve ar-
chaeological site consists of  a total of  115 individuals 
– 20 subadults, 41 females and 54 males. Average age 
at death for the adults was 39.5 years, with females 
living slightly longer (42.3 years) compared to males 
(38.8 years) (Fig. 3). Carious lesions are present in 
14.1% of  the analysed teeth, with 4.7% of  the car-
ious lesions being recorded in subadults, 16.7% in 
females, and 11.8% in males. Alveolar bone disease is 
present in 28.9% of  the analysed alveoli, with 30.1% 
recorded in females and 27.7% in males. Linear 
enamel hypoplasia is present in 54.8% of  analysed 
teeth. Only cribra orbitalia is present in 26.9% of  the 

analysed frontal bones (each had to have at least one 
orbit intact), with 30.8% recorded in females and 
23.1% in males. Periostitis is present in 54.9% of  the 
analysed individuals, with 50% recorded in subadults, 
47% in females, and 60% in males. Comparative rates 
of  average age at death and analysed pathologies are 
shown on Fig. 4.
Both Zagreb and Rijeka samples exhibit similar fre-
quencies of  observed pathologies. Slightly higher 
frequencies of  alveolar disease, linear enamel hypo-
plasia, and periostitis have been noted in the Rijeka 
sample. These differences might be due to the dif-
ferent nature of  the populations buried in these two 
medieval urban sites. 
Individual cases from medieval urban sites in Croatia 
are only listed here as examples of  diseases present 
in medieval urban settlements and do not reflect the 
representation of  a particular disease within the pop-
ulation.

Umag – Centar

Grave 7
The sex of  the deceased cannot be determined due 
to growth retardation, while the age is assessed to 
12–22 years at death. Long bone epiphyses and di-
aphyses are not fused, although the crowns of  per-
manent teeth are completely formed, suggesting that 
this is an adult. All of  the bones are extremely gracile. 
Pathological changes exhibit large enamel defects on 
the teeth (Fig. 5). Kyphosis and scoliosis of  the spine 
and deformity of  the right side of  the ribcage are 
present (Fig. 6). Leg bones are curved, making an S 
shape (Fig. 7). Mild healed periostitis is present on the 
right tibia. These pathological changes are indicative 
of  rickets, which is caused by vitamin D deficiency.

Figure/Slika 3 Age and death distribution in the 
Rijeka sample (Ž. Bedić). / Povprečna starost umrlih na 
reškem vzorcu (Ž. Bedić).

Figure/Slika 4 Comparative rates of  average age 
at death and analysed pathologies in Rijeka and Zagreb 
medieval samples. / Primerjava povprečne starosti in 
patoloških sprememb na srednjeveških kostnih ostankih iz 
Zagreba in z Reke.

Rijeka Zagreb
average age at 
death for adults 39.5 39.9

caries 78/553  
(14.1 %)

107/787  
(13.6 %)

alveolar disease 231/798 
(28.9%)

128/815 
(15.7%)

cribra orbitalia 7/26 (26.9%) 11/52 (21.2%)

LEH 34/62 (54.8%) 36/92 (39.1%)

periostitis 28/51 (54.9%) 12/51 (23.5%)
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Rijeka

Grave 55
The deceased was a female over 55 years old. Patho-
logical changes include ankylosis of  the 10th thoracic 
to the 4th lumbar vertebrae, making a Pott’s gibbus 
(Fig. 8), with most of  the ribs deformed in the shape 
of  ‘shepherd’s crook’. All of  these changes are typi-
cal of  tuberculosis.

Figure/Slika 5 Large enamel defects on the teeth (V. 
Vyroubal). / Okvare na zobni sklenini (V. Vyroubal).

Figure/Slika 6 Deformity of  the rib cage  
(V. Vyroubal). / Deformacija na kosteh prsnega koša  
(V. Vyroubal).

Figure/Slika 7 Bowing of  left leg bones (V. Vyroubal). 
/ Ukrivljenost kosti leve noge (V. Vyroubal).

Figure/Slika 8 Pott’s gibbus (V. Vyroubal). / Pottova 
bolezen (V. Vyroubal).



408

Vlasta Vyroubal, Željka Bedić, Anita Adamić Hadžić

Grave 59
The deceased was a subadult 5.5 to 6.5 years old. 
Pathological changes exhibit mild active periostitis 
on the ribs, as well as defined healed lytic defects 
measuring 10 × 5 mm (Fig. 9) on the proximal ends 
of  the ribs. Again, these changes are indicative of  tu-
berculosis. 

Figure/Slika 10 Periostitis on the humerus  
(V. Vyroubal). / Vnetje pokostnice na nadlahtnici  
(V. Vyroubal).

Figure/Slika 9 Lytic defects on the ribs (V. Vyroubal). 
/ Litične okvare na rebrih (V. Vyroubal).

Figure/Slika 11 Inflammatory process of  the ribs  
(V. Vyroubal). / Vnetni procesi na rebrih (V. Vyroubal).

Grave 63
The deceased was a subadult, aged 4.5 to 5.5 years. 
Pathological changes include mild active periostitis and 
porosity on both femora, tibiae, right humerus (Fig. 
10), occipital bone, both parietals, scapulae, vertebrae, 
and pelvic bones. An active inflammatory process is 
present on the ribs (Fig. 11). Also, metaphyses of  long 
bones seem to be flared (Fig. 12). These pathological 

Figure/Slika 12 Flared metaphyses (V. Vyroubal). / 
Razširjene metafize (V. Vyroubal).
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changes can be indicative of  several diseases: 
tuberculosis, scurvy and/or congenital syphilis.

Grave 80
The deceased was a female 45 to 55 years old. All 
of  the present bones show changes correspond-
ing to venereal syphilis. The right parietal bones  
exhibit three ‘stellate’ lesions measuring 13 × 7 mm,  
6 × 6 mm, and 2 × 2 mm (Fig. 13). Mild active 
periostitis is present on the lateral end of  the left  
clavicle (Fig. 14). Mild active periostitis is present 
on the distal part of  the left humerus, proximal end 
of  the left ulna, and the left scapula. All of  these  
changes, ‘stellate’ lesions in particular are typical of 
venereal syphilis.

Figure/Slika 14 Inflammatory process of  the left clavicle (V. Vyroubal). / Vnetni process na levi ključnici (V. 
Vyroubal).

Figure/Slika 13 ‘Stellate’ lesions (V. Vyroubal). / 
Zvezdaste lezije (V. Vyroubal).

Stari grad (Pag)

Trench III – Grave 1
A case of  spinal tuberculosis was discovered in the 
medieval mass burial in Stari grad on the island of 
Pag. The specimen exhibits bony ankylosis of  eight 
thoracic vertebrae. This is a typical case of  Pott’s gib-
bus resulting from a collapse of  the vertebral body 
(Fig. 15). The age and sex of  the individual suffering 
from tuberculosis cannot be determined since the 
studied sample cannot be assigned to any particular 
individual.

Figure/Slika 15 Pott’s gibbus (V. Vyroubal). / 
Pottova bolezen (V. Vyroubal).
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Zadar – St Nicholas

Grave 4 
The sex of  the deceased could not be determined, 
while the age was assessed to 30–45 years at death. 
Pathological changes showed a healed inflammatory 
process in the form of  mild healed periostitis and 
porosity on ulnae (Fig. 16) and radii, right clavicle, 
right humerus, right scapula, hand bones, ribs, and 
vertebrae. These pathological changes are indicative 
of  syphilis. 

Trogir

Grave 18
The deceased was a male, aged 35–40 years. 
Pathological changes include resorption of  the bone 
of  the central maxilla (Fig. 17), porosity on palatine, 
and two fused phalanges (Fig. 18). These pathological 
changes are indicative of  leprosy. 

Figure/Slika 16 Periostitis on ulnae (V. Vyroubal). / 
Vnetje pokostnice na podlahtnici (V. Vyroubal).

Figure/Slika 17 Resorption of  the maxilla  
(V. Vyroubal). / Propadanje kostnine zgornje čeljustnice 
(V. Vyroubal).

Figure/Slika 18 Fused phalanges (V. Vyroubal). / 
Zraščeni prstnici (V. Vyroubal).
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Discussion

When examining archaeologically recovered remains, 
it is not unusual to come across evidence that an 
individual has experienced one or more episodes of 
certain disease(s). Evidence of  a lived experience of 
pathology that had most likely seriously compromised 
an individual’s ability to function or participate 
appropriately within their physical and cultural setting 
can often be observed. It is reasonable to conclude 
that this individual received a level of  health-related 
care to help them overcome the disease.37 
Many of  the infectious diseases present today date 
back thousands of  years. The first case of  tubercu-
losis in humans dates back to 9000 BP.38 There is an 
abundance of  evidence for the human experience 
of  systemic infection, trauma and congenital disease 
from Middle Paleolithic onwards.39 Ortner estimates 
that 15% of  burials from an archaeological human 
skeletal sample show evidence of  some serious dis-
ease.40

One of  the first attempts to assess the impact of  ur-
banisation using skeletal material was by Wells.41 He 
analysed the prevalence of  maxillary sinusitis from 
the Bronze Age through the later medieval period 
in Britain and found an increase with time. Waldron 
outlined some of  the conditions that may increase 
in skeletal samples with the onset of  urbanisation, 
such as osteoarthritis, rickets, scurvy, and growth re-
tardation.42 
When discussing the pathological changes recorded 
in the two Croatian medieval urban skeletal series 
(Zagreb and Rijeka), it is important to note that 
the analysis of  the incidence of  cribra orbitalia and 
porotic hyperostosis offers us an insight into the lives 
and health of  archaeological populations, enabling us, 
at least in part, to try to reconstruct their quality of 

37 Tilley 2017.
38 Hershkovitz et al. 2008.
39 Berger, Trinkaus 1995; Cohen, Armelagos 1984; 
Cohen, Crane-Kramer 2003; Roberts, Manchester 2005; 
Steckel, Rose 2002.
40 Ortner 2003.
41 Wells 1977.
42 Waldron 1989.

life, especially when connected to other indicators of 
biological stress, such as enamel hypoplasia and non-
specific periostitis. Furthermore, other factors that 
can be connected to anaemia need to be considered 
in archaeological populations, such as poor nutrition, 
gastrointestinal and parasitic infections,43 changes 
in diet,44 or food rich in phytates which bind iron, 
making it less available to the body.45 Different social 
structures may explain the differences between these 
two samples. The individuals buried in St Francis 
Cemetery in Zagreb are believed to be of  a higher 
status which is evident from the fact that they had 
to obtain special permission from the parish to be 
buried in the sacred grounds of  the Church of  St 
Francis.46 
The diet was poor and imbalanced, lacking vitamins 
and nutrition, which caused heightened susceptibility 
to various diseases. The medieval urban population 
was not divided according to nationality, but rather 
by the material status that separated the elite, mid-
dle, and lower classes and was mostly determined by 
place of  residence.47 
Parasites were often listed as the cause of  death in 
medieval children,48 and parasitic infestation led to 
further nutritional deficiencies.49 
Other, above-mentioned cases of  infectious and 
metabolic diseases recorded in medieval urban settle-
ments from Croatia are also worth discussing.
A great number of  graves with a large number of 
deceased as well as the existence of  the Church of 
St Martin close to another big church-basilica on Trg 
Slobode suggest that in the medieval period Umag 
was densely populated.50 This was a result of  the rel-
ative stabilisation of  the economy within the devel-
opment of  feudal social relationships. Also, based on 
the great number of  subadult graves in the sample, 

43 Walker 1986; Mensforth 1990; Mays 1998.
44 Roberts, Manchester 1995.
45 Carlson, Armelagos, Van Gerven 1974.
46 Demo 2007.
47 Bedenko 1994.
48 Stone 1977.
49 McGarvey 1998.
50 Petrović Markežić: http://www.mdc.hr/files/pdf/
Izvjesca/2010/HR/MG%20Umaga%202010.pdf.
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the same author concludes that the population was 
poor and therefore susceptible to various diseases. It 
is known that sunlight triggers the process essential 
for the body’s use of  vitamin D,51 but also many re-
searchers recorded that higher rickets prevalence is 
characteristic for lower socioeconomic status and a 
suggested poorer diet.52 In that context, the case of 
rickets from Umag is interesting. The geographical 
position of  Umag and favourable climate during the 
year should provide enough sunlight for vitamin D 
production. The presence of  rickets could, therefore, 
imply that sunlight exposure for that child was not 
adequate, but at the same, time the diet could have 
been a determining factor.
The same can be applied to the possible case of  scurvy 
noted in the Rijeka sample. The ability to obtain food 
containing vitamin C is related to several variables 
including climate, the season of  the year, ecological 
characteristics of  the environment, and culture. 
Vitamin C is found in fresh fruit and vegetables, and 
even without fresh produce, scurvy may not develop 
in individuals that consume uncooked meat and fish.53 
Despite the common belief  that citrus fruits are the 
richest in vitamin C, foods that have the highest 
value of  vitamin C are not that difficult to obtain 
and are available in adequate quantities throughout 
the year, especially in a moderately warm and mild 
climate as is the one that characterises Croatia. For 
example, the highest vitamin C values are found in 
bell peppers, parsley, broccoli, and cauliflower, only 
to be followed by fruits like strawberries, lemon, 
and lime. In archaeological societies, vitamin C is 
available in adequate quantities as meat and fish were 
often consumed raw or barely cooked, preventing 
the vitamin from being thermally degraded. In 
past populations, children were breastfed, and the 
mother’s nutritional deficiencies would limit the 
child’s supply. It takes six months of  a vitamin-C-free 
diet to develop the first signs of  scurvy.54 

51  Holick 2003.
52  Aten 1992; Baetsen 2001; Janssen, Maat 2002.
53  Roberts, Manchester 2005.
54  Jaffe 1972; Resnick 1998.

An explanation for a syphilis case from Rijeka can 
probably be applied to the possible case of  the same 
infectious disease from Zadar – St Nicholas. It was 
previously mentioned that during medieval times Ri-
jeka was a large port with strongly developed trade 
and syphilis may have been brought there by a sea-
farer on his travels from one of  the major European 
ports. After 1409, when it was placed under Vene-
tian rule, Zadar became the centre of  Dalmatia and 
therefore the main port and military base in the East-
ern Adriatic coast.55 This is supported by the fact that 
St Nicholas Cemetery served for the burial of  those 
who died on ships.56 
Victims of  leprosy in the medieval period faced 
fear and prejudice from the general populace. Late 
medieval society tried to protect these individuals and 
at the same time, protect healthy ones from getting 
the infection. From historical records, it is known 
that the first leprosarium (leprosery) was established 
in Dubrovnik in 1272 as well as some hygienic 
regulations concerning water, sewage, waste disposal, 
and the keeping of  animals, as well as harbouring 
lepers, etc.57 The second leprosarium on the Eastern 
Adriatic coast was founded in Trogir in 1322,58 so 
there is reason to believe that the individual buried in 
the “Bazilika and Groblje” site suffered from leprosy. 

Concluding Remarks

Medieval urban health was the responsibility of 
both the individual and the public. Respiratory 
and gastrointestinal infections flourished in the 
unsanitary conditions of  the medieval urban setting, 
where food, milk and the water supply were open 
to contamination.59 Population-dependent diseases, 
such as tuberculosis, began to thrive with ready 
accessibility to new hosts (which were numerous in 
urban medieval settings), and as more hosts became 

55  Novak 1965.
56  Fabijanich 1882.
57  Bakić 2011.
58  Bakić 2011.
59  Mims 1980; Woods, Woodward 1984.



Health Risks Associated with Medieval Urban Living. Examples from Croatia

    

413

immune to the disease, infections became endemic.60 
The change in the pattern of  disease in the medieval 
period has been documented in the skeletal 
material and showed that diseases such as leprosy, 
tuberculosis, and syphilis became more prevalent.61 
Moreover, cultural and social changes resulted 
in increased sexual promiscuity and prostitution, 
which then contributed significantly to the venereal 
form of  treponemal disease, syphilis.62 Apart from 

60  McGrath 1992.
61  Manchester 1992.
62  Hudson 1965.

the more extensive population studies of  medieval 
and early modern period residents of  Zagreb and 
Rijeka, individual cases from other urban centres 
bear testimony to medieval sources mentioning 
tuberculosis, scurvy, rickets, leprosy, and syphilis as 
health risks medieval man met in everyday life. They 
might not be endemic in the Croatian urban medieval 
skeletal sample, but the authors find them worth 
mentioning in this paper.

Povzetek
Pričujoča raziskava obravnava predvsem dve večji srednjeveški mestni središči (Zagreb in Reko), čeprav vključuje tudi 
nekatere patološke primere z drugih srednjeveških urbanih najdišč. Zbrani arheološki in antropološki podatki kažejo, 
da je bilo pokopališče, povezano s cerkvijo sv. Frančiška v Zagrebu, prestižno in so ga uporabljali predvsem višji sloji, 
medtem ko je bilo na območju Pul Vele Crikve na Reki župnijsko pokopališče, namenjeno vsem mestnim prebivalcem. 
Slabe življenjske razmere in prehrana povzročajo številne zdravstvene težave, ki pestijo tako bogate kot revne. Opažene 
bolezni vključujejo anemijo, parazitske okužbe, tuberkulozo, gobavost, rahitis, skorbut in sifilis.
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