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The phenomenon of urbanisation is becoming increasingly prevalent on a global level, and the health issues regarding the urban
environment are of primary importance in public health. Accordingly, the present manuscript describes an analysis of the housing
conditions of Italian urban areas, referring to the city of Sassari (Sardinia), Italy, focused on the dwelling structural and sanitary
conditions issued by the Italian regulations. Data relating to the housing conditions of the population were acquired by the Local
Hygiene and Public Health Service (SISP), in a period between 2012 and 2016. Qualitative variables were summarised with
absolute and relative (percentages) frequencies, whereas quantitative variables with means and standard deviations depending on
their parametric distribution. Statistical comparisons for qualitative and quantitative variables were performed with the y* test or
Student’s t-test, respectively. A p value less than 0.05 was considered statistically significant. Finally, the dwellings and the
collected variables were georeferenced on a city map. During the 2012-2016 observation period, 363 certification requests were
received from 193 (53.2%) foreign-born citizens and 170 (46.8%) Italians at the SISP offices. The main reasons relate to the request
for a residency permit (46.6%) and to obtain a subsidy from the local government (32.8%). Overall, 15.4% of dwellings were found
to be improper, while 35.3% and 22.0% were found to be unhygienic and uninhabitable, respectively. The foreigners’ homes were
found to be suitable in 82.7% of cases; the housing of Italian citizens, on the contrary, was found to be suitable in 28% of the
observations. The present study offers a cross section of the housing conditions of Italian urban areas, referring to the city of
Sassari. To the authors’ best knowledge, this observation is the first one carried out in Sardinia and one of the first observations in
Italy. It has emerged that “hygienically unsuitable” homes are those that, in most cases, are located in the city centre. Moreover, the
Italian population is hit by a significant housing problem, due to overcrowding, uninhabitability, and unhygienic conditions.
Overall, our findings suggest that it is necessary to develop a multidisciplinary approach to guarantee public health, with safe
dwellings homes and the surrounding urban context alongside the development of social relations. Nevertheless, there is still little
evidence available today on the population housing conditions, especially regarding the private indoor environment, and further
research is needed to bridge this knowledge gap.

1. Introduction Health issues in the urban environment are partially

addressed [3]. Observational studies on the sanitary con-
Urbanisation is increasing worldwide, with 70% of the global ~ ditions of civilian homes are still lacking. Housing can be a
population estimated to live in urban areas in the near future ~ key determinant of health [4]: it was estimated that un-
[L, 2]. suitable housing conditions (e.g., overcrowding) can cause
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TaBLE 1: Dwelling requirements evaluated.

Requirement issued by Health Ministry

Decree [14] Description
Poor ventilation and illumination Window/floor surface ratio lower than 1:8
Damp Presence of damp on vaults and walls

Incomplete/absent services

Unhygienic dwelling

Overcrowded dwellings

Absence or incomplete presence of bathrooms, kitchens, running water
Presence of signs of damp not treatable with simple surface maintenance, scarce window/floor
surface ratio, presence and quality of the heating systems, and room floor-size
No. of individuals residing in the dwelling in relation to its surface area higher than the value
envisaged by articles 2-3 of the 1975 Ministerial Decree

TaBLE 2: Descriptive analysis.

Variables

Frequency (%)

Year of certification request, no. (%)

Italians, no. (%)

Provincial labour Office request
Social housing requirements

Reason for the request, no. (%)

Improper dwellings, no. (%)
Poor ventilation and illumination, no. (%)
Damp, no. (%)

Incomplete/absent services (bathrooms, kitchens, running water), no. (%)

Unhygienic dwelling, no. (%)
Overcrowded dwellings, no. (%)
Uninhabitable dwellings, no. (%)
Suitable dwellings, no. (%)

2012 136/363 (37.4)
2013 135/363 (37.2)
2014 37/363 (10.2)
2015 18/363 (5.0)

2016 37/363 (10.2)

170/363 (46.8)
169/363 (46.6)
119/363 (32.8)
48/363 (13.2)
21/363 (5.8)

Residency permit
Subsidy

Family reunification 3/363 (0.8)
Adoption 2/363 (0.5)
Hospitality 1/363 (0.3)

56/363 (15.4)
66/363 (18.2)
111/363 (30.6)
40/363 (11.0)
128/363 (35.3)
32/363 (8.8)
80/363 (22.0)
215/363 (59.2)

unhealthy conditions [5], costing the European Union ~194
billion euros annually [6].

A recent survey [7] showed that 16.6% of the European
population was living in overcrowded conditions in 2017. In
Italy, 27.8% and 7% of the population lived in overcrowded
or overcrowded and damp (e.g., no bathrooms and poor
lighting), respectively [7]. It was proved the association of
those conditions with low income and social phenomena
(e.g., divorces and separations) linked to unstable individual
economy [8-11].

Poverty can be indirectly proved by the difficulty of
maintaining or accessing suitable accommodation, with a
consequent increase in public or private housing demand.

However, following the poor availability of social
housing, people often resort to renting private accommo-
dation without a legally valid contract, while the phenom-
enon of squatting increases living in unhealthy and unsafe
places [12, 13].

As a further complication, the Italian regulatory system
on minimum health and hygiene requirements of civilian
homes is quite inconsistent. Although an ad hoc legislation
has been in force since 1975 [14], other national and regional
regulations affect its systematic implementation [15].

To address the growing housing demand, several sanc-
tions and amnesties (i.e., Law 47/85) [16] have been adopted
(17, 18].

The Sardinian region issued the Regional Law no. 21 in
2011 [19] for the use of semibasements and attics as
dwellings. However, the occurrence of the cyclone Cleopatra
in 2013 killed families living in semibasements [20].

The aim of the study was to assess housing conditions of
the population residing in urban areas of Sardinia, Italy,
between 2012 and 2016, in order to evaluate (i) dwelling
structural and sanitary conditions based on the require-
ments issued by the Italian regulation; (ii) if differences exist
between dwellings conditions; and (iii) the most important
variables associated with those differences.

2. Materials and Methods

Data were collected from the urban area of Sassari, Italy, from
2012 to 2016. Sassari is a city located in the northeast of the
region and is the second largest city in Sardinia, both for its
surface area (546.08 km?) and number of inhabitants. Al-
though the Municipality of Sassari has a considerable size, the
urban nucleus contains 78% of the resident population
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TaBLE 3: Analysis of the differences between the housing conditions of the dwellings of Italians and foreign citizens.
Variables Foreigners (no. 193) Italians (no. 170) p value
Year of 2012 80/193 (41.5) 56/170 (32.9)
certification 2013 79/193 (40.9) 56/170 (32.9)
requiest 2014 18/193 (9.3) 19/170 (11.2) 0.002
o (%)’ 2015 4/193 (2.1) 14/170 (8.2)
: 2016 12/193 (6.2) 25/170 (14.8)
Residency permit 163/193 (84.4) —
Subsidy 17/193 (8.8) 105/170 (61.7)
Reason for Provincial labour office request 8/193 (4.2) 41/170 (24.1)
the request, Social housing requirements 2/193 (1.0) 20/170 (11.8) <0.001
no. (%) Family reunification 3/193 (1.6) —
Adoption — 3/170 (1.8)
Hospitality — 1/170 (0.6)
Improper dwellings, no. (%) 10/193 (5.2) 46/170 (27.1) <0.001
Poor ventilation and illumination, no. (%) 11/193 (5.7) 55/170 (32.4) <0.001
Damp, no. (%) 17/193 (8.8) 94/170 (55.3) <0.001
Incomplete/absent services (bathrooms, kitchens, running 7/193 (3.6) 33/170 (19.4) <0.001
water), no. (%)
Unhygienic dwelling, no. (%) 20/193 (10.4) 108/170 (63.5) <0.001
Overcrowded dwellings, no. (%) 10/193 (5.2) 22/170 (12.9) 0.009
Uninhabitable dwellings, no. (%) 16/193 (8.3) 64/170 (37.7) <0.001
Suitable dwellings, no. (%) 167/193 (86.5) 48/170 (28.2) <0.001

(>100,000 inhabitants) [21]. According to data reported by
the Italian National Institute of Statistics (ISTAT), the mean
(standard deviation, SD) resident population during the
observation period was 126,603 (1,316) inhabitants [21]. The
mean (SD) foreign population residing between 2012 and
2016 was 3,375 (578). An increasing trend was described in
both native and migrant populations during the study period.
The majority of foreign citizens reside in the city’s historical
centre, characterised by a medium-high index of social
deprivation [22].

Information on housing conditions was acquired by the
Local Hygiene and Public Health Service (SISP) (i.e., housing
suitability requests). An investigation was carried out by the
SISP health personnel prompted by the request of dwelling’s
suitability certification, voluntarily submitted by the inhabi-
tants: it assessed dwellings’ structural and sanitary conditions
prescribed by the Italian regulation on living environments
using an ad hoc form [14]. Collection of comprehensive
information on living conditions of families and individuals
residing in the Municipality was not achievable: only data
from those needing certification were retrieved.

The study did not require ethical approval for its ob-
servational design according to the Italian law (Gazzetta
Ufficiale no. 76 dated 31.3.2008).

SISP health personnel collected information on the
country of origin, the reason behind the request, the
dwelling location, and the requirements shown in Table 1.

According to the findings of the investigation, the health
personnel issued a final decision on the dwelling. In particular,
a dwelling was defined: improper if deemed unsuitable and
did not show the adequate characteristics for an accommo-
dation; uninhabitable if the dwelling conditions were un-
healthy; suitable if all legislative requirements were addressed.

B Italians 62.5%
Bl Foreigners 37.5%

FiGure 1: Dwellings of Italian and foreign citizens requesting
housing suitability certification.

Data were entered on Excel (Microsoft Office, Microsoft
Corporation, Redmond, WA, USA) and analysed using the
STATA software 15 (StatCorp., Austin, TX, USA). Quali-
tative variables were summarised with absolute and relative
(percentages) frequencies, whereas quantitative variables
with mean and standard deviation were summarised
depending on their parametric distribution. Statistical
comparison for qualitative and quantitative variables was
performed with the y” test or Student’s t-test, respectively. A
p value less than 0.05 was considered statistically significant.

The ArchGIS software (https://www.esri.com/en-us/
home) was used to georeference dwellings and the col-
lected variables on a city map.
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Damp
Italians
Il Present 59.2%
[ Absent 40.8%

Foreigners

Il Present 8.0%
[ Absent 92.0%

FIGURE 2: Damp presence per dwellings for Italian and foreign-
born citizens.

3. Results and Discussion

During the 2012-2016 period, 363 certification requests were
received from 193 (53.2%) foreign citizens and 170 (46.8%)
Italians (Table 2).

Requests ranged from 136 in 2012 to 37 in 2016, with a
minimum of 18 requests in 2015. The main reasons relate to
the request for a residency permit (46.6%) and to obtain a
subsidy from the local government (32.8%). In total, 56
(15.4%) dwellings were found to be inadequate, 128 (35.3%)
unhygienic, and 80 (22.0%) uninhabitable. Furthermore,
about 9% of homes were overcrowded, 18.2% were poorly
illuminated, and 30.6% were found to have traces of damp.

Differences between housing conditions of dwellings of
Italian citizens (worse) and those of foreigners were sig-
nificant (Table 3).

Dwellings subject to certification were often located in
the historical centre of the city (Figure 1).

Figures 2 and 3 highlight the characteristics of homes in
relation to overcrowding and the presence of damp, for
Italian and foreign-born inhabitants, respectively.

A total of 56 turned out to be inadequate housing; 18
(14.4%) inhabited by Italians and 5 (6.7%) inhabited by
foreign-born individuals were unhealthy (attics, basements,
and warehouses), characterised by the absence of a bath-
room, kitchen, and running water.

Foreigners’ and Italians” houses were found to be suitable
in 82.7% and 28% of the cases, respectively (Figure 4).

4. Conclusions

The present study shows housing conditions of an Italian
urban area.

40.8% of houses were hygienically unsuitable. This result
mainly depends on the characteristics of the houses of the
autochthonous population. Our data, in line with those of
other national studies [23], are probably attributable to the
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Overcrowding

Foreigners

B Present 6.7%

[0 Absent 90.6%

[ Not detectable 2.7%

Ttalians

Il Present 20.0%
I Absent 71.2%

I Not detectable 8.8%

F1GURE 3: Overcrowding per dwelling for Italian and foreign-born
citizens.

0.3 0.6 0.9

Housing evaluation
Foreigners

Bl Suitable 82.7%
[ Unsuitable 17.3%

Italians
Il Suitable 28.0%
I Unsuitable 72.0%

FIGURE 4: Sanitary evaluation of dwellings inhabited by Italian and
foreign-born citizens.

anxiety of the obtaining subsidies from local government for
precarious housing conditions for the native population; on
the other hand, foreigners needing a residence permit should
prove that they own an adequate accommodation. On this
basis, 82.7% of the dwellings inhabited by foreign-born cit-
izens were found to be suitable, whereas only 28% of dwellings
inhabited by the native population were found to be suitable.

Furthermore, overcrowding, uninhabitability, and un-
hygienic conditions were described, as well as damp
dwellings and poor window/floor ratios.

Hygienically unsuitable houses are located in the city
centre, where buildings have significant structural and hy-
gienic deficiencies.
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This finding is striking if compared with traditional
conception of the European city centre where buildings are
in better conditions, with public spaces, quality services, and
prestigious institutional locations [24, 25].

Historic city centres usually constitute an architectural
heritage. However, the historical centre of Sassari is a largely
deprived area, affected by urban discomfort and social ex-
clusion [26], with shortcomings related to poor structure
and dated buildings.

Therefore, it is key to plan adequately, regenerating
historical areas and creating and recovering environmental
spaces which could fit structural, hygienic, and health re-
quirements [27, 28].

The Italian Ministry of Health Decree of 5 July 1975
[14], which states the health and hygiene requirements for
civilian houses, is often circumvented by other legislative
measures (e.g., Law 47/85 on building sanction and am-
nesty) [16]. Furthermore, DPR 425/94 [29] stated that
hygienic-sanitary assessment on housing suitability can be
replaced by a self-certification of conformity to the stan-
dards by the designers.

Awareness and education on health risks related to the
unhealthy, unsafe, and unsanitary housing conditions are
crucial for a rapid change of the current situation [29].
Indeed, studies showed that public perception of potential
domestic risks is altered in relation to the actual incidence of
events [30-37].

A multidisciplinary is required (architects, urban plan-
ners, sociologists, hygienists, psychologists, local authorities,
etc.) to address the main public health issues related to
environmental risks, including those associated with safety
and hygiene of domestic houses [38-43].

Several limitations can be found: only dwellings vol-
untarily subjected to verification were recruited in the
study design (potential selection bias). However, those
results can be helpful for policymakers and politicians, as
well as public health specialists, for framing and planning
new activities under the principles of “health everywhere
and for everyone.” In particular, data can be used to create
indicators for cost analysis, assessment of the efficiency of
an intervention, and assessment of models of social and
economic costs. There is still poor evidence on the pop-
ulation housing conditions, especially regarding the
private indoor environment. The study period was too
short and cannot describe temporal variability for the
purpose of comparisons. Furthermore, the Italian decree
was issued in 1975 and, then, the inclusion of more ap-
propriate variables is needed. Further research is needed
to address the current knowledge gaps and to improve the
abovementioned limitations (e.g., inclusion of other
descriptive variables, inclusion of voluntary and non-
voluntary reports, and increase in the duration of the
study period).
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