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Abstract 

Good lighting is a key factor for indoor health and wellness. Hygienic regulations regarding illumination 
requirements have been elaborated much time ago and in different countries. The authors describe these 
requirements in Italy and in the Russian Federation, analysing their contents and issues and comparing them. 
The results show that the Russian ones are updated, more precise and complete. In conclusion, the authors 
stress the strong need for a revision and update of the specific Italian hygienic and sanitary regulations.

Introduction

The natural light is the visible part of 
the electromagnetic radiations emitted by 
the sun and is characterized by a continual 
spectral band with wavelength (λ) between 
380 and 780 nm. Thanks to the contribution 
of the infrared and ultraviolet components, 
sunlight represents the main source of light 
and heat on earth (1).

It is well established that natural lighting 
and insulation have important effects on 
human health and wellbeing (1, 2). These 
effects are not limited to the visual ones, 
but involve a number of others, such as 
psychological and metabolic, but also the 
regulation of sleep-wake rhythm, the drying 
of internal surfaces and the germicidal effect 
of ultraviolet radiation (3-5).

A wide variety of illnesses and disorders 
are linked directly to the absence or the excess 
of sunlight exposure, among them rickets, 
myopia, skin precancerous and malignant 
lesions, dazzle, depression and other mood 
disorders (4, 6-11). For the above mentioned 
reasons health regulations and building codes 
have taken into account natural lighting in 
indoor environment, and in particular in 
dwellings, for a long time (12).

To evaluate the effects and quality of 
lighting in an indoor environment a number 
of parameters should be considered, such 
as windows’ area (in relation to floor area), 
room length, light angle, windows position 
(6, 13-15), but also urban factors such as 
street width, building highness and presence 
of green areas (6, 16). Law enforcement 
being a key part of Public Health protection 
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of indoor environments (17, 18), we decided 
to make a comparison of two different 
systems of illumination prescription in 
indoor environment, the one in force in the 
Russian Federation and the one in force in 
Italy. Of course we are talking of two very 
different countries if we consider extension, 
location and climate, but also of two 
highly developed and historically advanced 
countries in the field of hygienic standards. 

Italy

In Italy the main regulatory act that 
deals with lighting is the Ministerial Decree 
07/05/1975 (19), whose article 5 in fact states: 
“All housing rooms, except those used as 
toilets, lobbies, corridors, stairs and closets, 
must enjoy direct natural lighting, appropriate 
to the intended use. For each room, the width 
of the window must be proportioned to ensure 
an average daylight factor value of not 
less than 2% and in any case the openable 
surface of windows must be not less than 
1/8 of the floor surface. For public housing 
it is recommended, on the basis of the above 
provisions and of the results of experimental 
trials, to adopt standardized dimensions of 
windows and their fixtures” (19).

The regulation states an important 
hygienic goal for health protection in indoor 
environment, but the requirements are quite 
generic and do not take into account the 
complexity of illumination. It is necessary 
to underline how the Local Hygiene Codes 
and Municipal Building Codes might act on 
this matter, of course being more restrictive 
than national regulation, although previous 
studies have demonstrated how these 
regulatory instruments are mostly out-dated, 
inhomogeneous and often inadequate (20, 
21). It has to be underlined that Italian 
regulations take into account illumination 
requirements specifically regarding children 
in a Ministerial Decree related to schools 
(22). This document states that illumination 

should not be less than 100 lux in service 
areas, not less than 200 in study rooms and 
libraries, and not less of 300 lux on working 
surfaces (desks, blackboards, worktops).

The European legislation widely takes 
into account lighting of many different 
spaces (working places, sport facilities, 
streets, tunnels, etc), but it does not focus 
on dwellings (23-25). 

Russian Federation

Sanitary Regulations and Norms 
(SanPiN) 2.2.1/2.1.1.1278-03 provide 
hygienic natural, artificial and combined 
lighting requirements for residential and 
public buildings in the Russian Federation 
(26). This document regulates design, 
construction and restoration of residential 
and public buildings in populated areas.

Hygienic requirements for natural 
lighting of residential and public buildings. 
Natural lighting is considered to be the light 
produced by the sun and penetrating the 
room through the windows (openings in 
the supporting constructions). Its intensity 
is conditioned by time parameters, location 
data and weather conditions.

Buildings intended for continuous human 
occupancy must have natural lighting, i.e. 
even the most perfect artificial lighting 
system cannot replace natural lighting. 
Natural lighting may be of the following 
types: side lighting, valance lighting and 
combined lighting.

“Light climate” of a given region should 
be taken into consideration when making 
light calculations for buildings located in 
different regions of the Russian Federation. 
“Light climate” is a set of natural lighting 
conditions typical of a given area (lighting 
and light exposure on horizontal surface 
and vertical surfaces differently oriented 
on horizon sides produced by scattered sky 
light and direct solar radiation, sunshine 



204 V.I. Popov et al.

duration and underlying surface albedo) 
during a period longer than 10 years (27). 
Natural lighting of the building should be 
calculated excluding furniture, equipment 
and shade gardening.

Combined natural lighting is reported to 
be a combination of natural side and valance 
lighting (28). In case of combined natural 
lighting the room is divided into side and 
valance lighting zones. Natural lighting 
calculation should be performed for each 
zone.

Several values should be calculated while 
assessing natural lighting: (1) light factor; (2) 
laying depth; and (3) laying ratio (29).

(1) Light factor is a ratio of window area 
to floor area. Its standard value for residential 
buildings is 1:5.

Light angle on the work surface (α) 
shows the angle of light beams on the given 
horizontal surface. Standard α value must 
be no less than 27˚.

Opening angle (γ) demonstrates the sky 
profile amount that directly lightens the 
given area. Standard γ value must be no 
less than 5˚.

Natural lighting ratio (КЕО) is a 
percentage ratio of in-door lighting (Евн) 
to out-door lighting (Енар) estimated with a 
luxmeter at the same time of the day or night: 
КЕО = (Евн / Енар) • 100

(2) Laying depth is defined as a distance 
from the outer wall to the furthest point of 
the room.

(3) Laying ratio is defined as a ratio of 
laying depth to the floor-to-window-upper-
edge height.

Residential and public buildings in the 
central and historical city areas with one-
sided lateral lighting must have a KEO value 
in the center of the room equal to 0.5%. 
For children’s rooms its value must rise to 
0.7%. KEO at a given point of the room is 
defined as a lighting ratio at this point to 
simultaneous outside lighting of the open 
horizontal surface lightened by the entire 
sky profile diffuse light. KEO is measured 
in relative units and shows the percentage 
of lighting at the given point of the room 
comparing to simultaneous horizontal 
lighting under the open sky (28).

КЕО under valance or combined lighting 
in living rooms, bedrooms, kitchens must be 
2.0%; in children’s room 2.5%.

Natural lighting requirements for 
residential buildings depending on the 
destination of rooms are given in Table 1. 

Hygienic requirements for artificial 
lighting of residential and public buildings. 
Artificial lighting is divided into primary 
(working) and emergency, general and 
combined. All rooms in the building must be 
provided with working artificial lighting. All 
rooms in public buildings must be provided 
with general lighting. Rooms of the public 
buildings, where people work under severe 
eye strain, such as study rooms and libraries, 

Table 1 - Standard natural lighting requirements for residential buildings

Rooms 

Natural lighting

КЕО (%)

Under valance or combined lighting Under side lighting

Living rooms, bedrooms 2.0 0.5

Kitchens 2.0 0.5

Children’s rooms 2.5 0.7

Study rooms, libraries 3.0 1.0
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should be supplied with combined lighting 
system. 

Artificial lighting requirements for 
residential buildings depending on the 
destination of rooms are given in Table 2. 

Hygienic requirements for combined 
lighting of residential and public buildings. 
Combined lighting is defined as lighting 
when natural and artificial lighting is used 
during the full-time working day. (28) 
Combined lighting is provided when it is 
required according to space planning and 
architectural decisions, apart from rooms in 
the residential buildings, hotels and hospital 
wards.

Combined lighting requirements for 
residential buildings depending on the 
destination of the rooms are given in Table 
3. 

Conclusions

The occurrence and re-occurrence 
of pathologies related to the quality of 
dwellings upholds once more the ultimate 
importance of domestic environment 
as principal living space (4, 30-32) and 
highlights the need to provide rigorous 
requirements with regard to human-built 
environment, mainly residences (17, 33, 
34). The present study underlines how 
Italian legislation is by far less specific and 
detailed when compared with the Russian 
one. Russian standards are more easily 
applicable and by far more updated.

In fact, Italian laws do not take into 
account many fundamental aspects such 
as room length, angle of light (Forster 
Angle, Weber Angle), windows position, 
floor, building highness and orientation. 
The strictly prescriptive approach of Italian 
requirements should be updated, in order 
to simplify the controls and to implement 
lighting in indoor environment. It was 
already underlined in different studies (14, 
20, 34) that switching to a performance-
based approach would be more helpful. That 
could be much useful if applied to lighting, 
fixing the requirements on measures taken in 
different rooms, as it happens in the Russian 
Federation.

The authors once again highlight the 
need to develop new and updated regulatory 
instruments for building hygiene, relying on 
the most recent acquisitions of international 
scientific literature and guaranteeing 
the highest standards in Public Health 
safeguard.

Riassunto

Requisiti di illuminazione delle abitazioni: un con-
fronto fra Federazione Russa ed Italia

L’illuminazione rappresenta uno dei principali fat-
tori di benessere in ambiente confinato. Le normative 
igienico-sanitarie trattano da tempo, ed a livello inter-

Table 2 - Standard artificial lighting requirements for 
residential buildings

Rooms Lighting of the
working surfaces (lux)

Living rooms, bedrooms 150

Kitchens 150

Children’s room 200

Study rooms and libraries 300

Connecting corridors 50

Bathrooms 50

Table 3- Standard artificial lighting requirements for 
residential buildings

Rooms 

Combined lighting

КЕО (%)

Under valance or
combined lighting

Under side
lighting

Kitchens 1.2 0.3

Studies, libraries 1.8 0.6

Communal stairs 0.1 0.1
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nazionale, i requisiti dell’illuminazione delle abitazioni. 
Gli autori descrivono il sistema di detti requisiti in Italia 
e nella Federazione Russa, analizzandone i contenuti e 
le criticità e mettendoli a confronto. Il quadro che ne 
consegue vede una maggiore modernità, precisione e 
complessità dei requisiti russi rispetto a quelli italiani. In 
conclusione, gli autori richiamano alla stringente necessi-
tà di una revisione e di un aggiornamento della specifica 
regolamentazione igienico-sanitaria in Italia.

References

1. Signorelli C, D’Alessandro D, Capolongo S. 
Igiene Edilizia ed Ambientale. Roma: Società 
Editrice Universo, 2007.

2. Lowry S. Noise, space and light. BMJ 1989; 
299(6713): 1439-42.

3. Buffoli M, Capolongo S, Cattaneo M, Signorelli 
C. Project, natural lighting and comfort indoor. 
Ann Ig 2007; 19(5): 429-41.

4. Goromosov MS. Bases physiologiques des nor-
mes d’hygiene applicables au logement. Geneva: 
OMS, 1968.

5. Belikova VK. Bactericidal property of solar ra-
diations penetrating closed premises. Gig Sanit 
1957; 22(11): 8-15.

6. Dall’Acqua G. Igiene ambientale. Torino: Edi-
zioni Minerva Medica, 1993.

7. Ichihashi M, Ueda M, Budiyanto A, et al. UV-
induced skin damage. Toxicology 2003; 189 
(1-2): 21-39.

8. Pontieri GM. Patologia Generale. Padova: Pic-
cin, 1996.

9. Rosenthal NE, Sack DA, Carpenter CJ, Parry 
BL, Mendelson WB, Wehr TA. Antidepressant 
effects of lighting seasonal affective disorder. 
Am J Psychiatry 1985; 142(2): 163-9. 

10. Evans GW. The built environment and mental 
health. J Urban Health 2003; 80(4): 536-55.

11. Bonnefoy X. Inadequate housing and health: An 
overview. Int J Environ Pollut 2007; 30(3-4): 
411-9.

12. Capasso L, Schioppa FS. 150 years of hygienic 
requirements of dwellings in Italy. Ann Ig 2012; 
24(3): 207-16.

13. Baglioni A, Piardi S. Costruzioni e Salute. Mi-
lano: Franco Angeli; 1993.

14. D’Alessandro D, Capolongo S. Ambiente Co-
struito e Salute. Milano: Franco Angeli, 2015.

15. Origgi L, Buffoli M, Capolongo S, Signorelli 
C. Light wellbeing in hospital, research, de-

velopment and indication. Ann Ig 2011; 23(1): 
55-62.

16. D’Alessandro D, Buffoli M, Capasso L, Fara 
GM, Rebecchi A, Capolongo S. Green areas and 
public health: improving wellbeing and physical 
activity in the urban context. Epidemiol Prev 
2015; 39(4 Suppl 1): 8-13.

17. Braubach M. Key challenges of housing and 
health from WHO perspective. Int J Public 
Health 2011; 56(6): 579-80.

18. Perdue WC, Stone LA, Gostin LO. The built 
environment and its relationship to the public’s 
health: the legal framework. Am J Public Health 
2003; 93(9): 1390-4.

19. Decreto Ministero della Sanità 05 luglio 1975. 
Modificazioni delle Istruzioni Ministeriali del 
20 giugno 1896, relativi all’altezza minima ed 
ai requisiti igienico-sanitari principali dei locali 
di abitazione. GU n. 190 del 18 luglio 1975.

20. Capasso L, Basti A, Savino A, Flacco ME, 
Manzoli L, D’Alessandro D. Semi-basements 
used as dwellings: hygienic considerations and 
analysis of the regulations. Ann Ig 2014; 26(1): 
3-9.

21. Signorelli C, Capolongo S, Carreri V, Fara GM. 
The adoption of local hygiene and build-ing 
regulations and their update in a sample of 338 
Italian municipalities. Ann Ig 1999; 11(5): 397-
403.

22. Decreto Ministero della Sanità 18 dicembre 
1975. Norme tecniche aggiornate relative 
all’edilizia scolastica, ivi compresi gli indici di 
funzionalità didattica, edilizia ed urbanistica, da 
osservarsi nella esecuzione di opere di edilizia 
scolastica. GU 2 febbraio 1976, n. 29 (Suppl 
Ord).

23. EN 13201 “Road Lighting”.
24. EN 12464 “The lighting of Workplaces”.
25. EN 12193 “Sports Lighting”.
26. Sanitary Regulations and Norms (SanPiN) 

2.2.1/2.1.1.1278-03
27. Dolin PA. Spravochnik po tekhnike bezopasnosti 

[Labour Safety Standards Reference]. Vol. 5. – 
M: Engergoatomizdat, 1985. 

28. Construction Rules and Regulations (SNiP) 11-
4-79. Natural and artificial lighting.

29. Uchebno-metodicheskoe posobie po obshchey 
gigiene dlya studentov lechebnogo i pediatri-
cheskogo fakultetov [Study Guides in General 
Hygiene for General Medicine and Pediatric 
Students / [V.I. Popov i dr.]. – Voronezh: Nauch-
naya kniga, 2010.



207Lighting requirements in Russia and Italy

30. De Martino A. Linee-guida per la tutela e la 
promozione della salute negli ambienti confinati. 
Ig Sanita Pubbl 2001; 57(4): 407-14.

31. Lowry S. Housing. BMJ 1991; 303(6806): 838-
40.

32. Brasche S, Bischof W. Daily time spent indoors 
in German homes baseline data for the assess-
ment of indoor exposure of German occupants. 
Int J Hyg Environ Health 2005; 208(4): 247-
53.

33. Jacobs DE, Kelly T, Sobolewski J. Linking 
public health, housing, and indoor environmen-
tal policy: success and challenges at local and 
federal agencies in the United States. Environ 
Health Perspect 2007; 115(6): 976-82.

34. Faggioli A, Capasso L. Inconsistencies between 
building regulations in force in Italy for indoor 
environment and wellness factors. Ann Ig 2015; 
27(1): 74-81.

Corresponding author: Dr. Lorenzo Capasso, Dipartimento di Sanità Pubblica, Medicina Sperimentale e Forense, 
Sezione di Igiene, Università degli Studi di Pavia, Via Forlanini 27100, Pavia, Italy
e-mail: lorenzo.capasso@unipv.it


