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ABSTRACT Inthe present soudy the quality of environ-
mint i household knchens was asseesed in terms of gual-
ity o air, pedabilaty of water, adequacy of light, sound lev-
¢l4 and wemperare levels im three localities of Delhi. The
subtjective analysis of environmental quality was deter-
mibned by alloiment of scores 1o existing conditions in the
kiichens. A knowledpe iest was developed 1o asess the lev.
el of knowledge of respondents, A sample of 50 respon-
dents from three localities in Delhi, namely, Shalimar
Hagh, Shakur Basth and Subzi Mandi were chosen. The re-
ailts showed that nearly 0% of howses hadd sotisfctory
environmental conditions. Abowl 38% of the respondents
had medium level of knowledge while 13% had high and
6% Bod low level of knowledge regarding environment
quality. The quality of housebold envirenmen? was signil-
icantly affecied by age. education and knowledge of ne-
spondents, [t also warsed with bocality in which they lived.
The quulit]r of emvironment was also assessed through
field experiments. The results revealed that suspendead
particulate matter (5 pm) was ahove permissible limie
while S0, was found below permissible level in all groups
(41 6t 4.4 mgfm, ). 0 bevel was more when windows
weere kepd chosed and EEI] comceniralion was maore whan
kerosene was wsed as fuel. OO levels also increased with
use of Mat bortem utensils (more than 10 ppm). ‘W aler
quality was poor in localily where haml pump waler was
used ie. samples of water were found o be pollased. The
sound bevels were hagh (above 67 dBL wmpersianes were
also high (more than 35°C) and lighting was poor (no
more than 38 fe) o magority of kitchens where ibene were
nar windows, Thus quality of environment in housshold
kilchens was found to be pollured and it vared from becol-
ity 1o fscaliny.

Environment problems have attracied the
attention of a wide cross-section of people all
over the world especially during the last two
decades. Although a lot has been said and
done about outdoor pollution, the attitude of
people towards indoor pollution has been in-
different. Generally people spend a major part
of their time indoors at their homes. Hence,
the guality of environment in a home should
be prime concern to everyone. According Lo

WHO (1979) a residential environment iz
physical structure including all necessary ser-
vices, facilities, equipments and devices nead-
ed or desired for the physical and mental well-
being of the family and the individual.

Halpern (1978) found that most people
spend as 80 of their time indoors. Time bud-
get studies have also shown that women spend
about 2-T hours of time daily in kitchen and it
i5 the place where maximum amount of pollut-
ants are generated. The various pollutants in
the kitchen are produced from types of fuel
used, smoke and dust coming in kitchen or
generated in the Kitchen. The quality of envi-
ronment is also affected by guality and
guantitiy of light and ventilation, heat and
noise in the kitchen. The sanitary condition
and the way water is collected and stored also
have a direct bearing on the quality of life of
the family.

The present study was conducied to mea-
sure the indoor levels of SPM, CO and 50,
conceniration in Delhi, to assess the indoor air
quality and to findout the impact of the vari-
ables like knowledge, education, age etc. of
the reapondants on the gquality of the environ-
menlt.

METHODOLOGY

The research design of the present study
was descriptive and experimental in nature,
The survey was conducted in 3 localities of
Delhi oo locality A - Shalimar Bagh (near in-
dustrial area), locality B - Subzi Mandi {near
highly populated commercial area) and Local-
ity C - Shakur Basti (near Railway Station). A
total sample of 150 household i.e. 50 from
each area were chosen. The homemakers were
the respondents because they remain in the
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kitchen most of the time. For experimental

waork 10 households from each area were cho-

sen. Purposive sampling method was used and

following criteria was laid down for selection,

1) Only ground floor flats were chosen as pol-
lution varies on different floors of building,

2) Households where kerosone or LPG was
used as fuels were chosen.,

Interview schedule including an observa-
tion sheet and knowledge test were used to
collect data. Interview schedule had questions
regarding the existing conditions in the kitch-
en with regard to air and ventilation, storage of
waler, type of fuel and stove used, lighting
conditons, sanitary conditions and noise pol-
lution. Observations were also made regard-
ing these aspects. Weighted scores were given
to the existing conditions in the kitchen in or-
der to come up with environment guality
SCOTES,

The knowledge test was developed to deter-
mine the level of knowledge of the respon-
dents. The test items were subjected to item
analysis, to establish the validity of the instru-
ment, The items falling in 0.2 to 0.8 value on
the item difficulty index and items falling un-
der discrimination index of + 0.20 and above
were selected for final test. The reliability of
the test was assessed by split-half method and
reliability co-efficient was calculated. The
test was found to be highly reliable because
the reliability co-efficient was 0,92,

Experiments were conducted o assess, air
guality, water gquality, adequacy of lighting,
heal stress and noise pollution. The air and
water samples were collected and wested in the
laboratories of NEERI at Delhi. Concentration
of SPM, 50, and CO were determined. Bacte-
riclogical analysis of drinking water was done
primarily to determine its potability. MPN
(most porbable number) test was carried oul 1o
find out the presence of pathogenic coliform
organisms. Lightmeter was used to measure
intensity of illumination at work place, sound
level meter was used to assess sound produced
during cooking activity and thermometer was
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used to measure heat at the work place,

Housewives were interviewed to collect
relevant data and observations were recorded
during the interview. For exprimental work
observations regarding heat, light and noise
were recorded from 11 am. to | p.m. Water
samples collected from the selected house-
holds and air pollutanis were sampled for 2
hours duration and analysed. The data thus
collected was categorised, coded, tabulated
and analysed statistically.

RESULTS AND DISCUSSION

The demographic characteristics of the
sample revealed that majority of the respon-
dents were in the age group of 10-44 years
(60%) and about 23% were in older age group
while 17% in the younger group. A little less
then half of the respondents had education
upto secondary school level and nearly 21%
were post-graduates and about 19% were illit-
erates. With regards to occupation of the re-
spondents it was found that nearly 59% were
housewives, 28% employed and 13% were
self employed. Mearly two-thirds of the re-
spondents had family income ranging from
Es. 1500-3000, with 13% below Rs. 1500 and
about 11% abowve Bs, 3000, The family size of
the respondents was not very large, majority
of the respondents belonged 1o the category of
1-3 family size (62%). However 36 per cent
had family size upto 4-6 members and only
2% had more than & members in the family.

Type of Kitchen

Majority of the respondents had seperate
kitchen (#89%) out of which 79% did not have
openings wowards courtyard and they cooked
in kitchen in both the seasons Le, summer and
winter. The size of kitchen in all the honses
was not adequate i.e. less than recommended
size and most of them were not properly ori-
ented (Deshpande, 1985). The quality of envi-
ronment was judged on the basis of existing
conditions in the kitchen with regards to venti-



QUALITY OF ENVIRONMENT IN HOUSEHOLDS KITCHENS 429

lation, heat stress, lighting, sanitation, noise
and water storage conditions. Weighted scores
were given to the existing conditions on the
basis of recommendations made by various
authors {Deshpande, 1985, Grandjean, 1978;
Pickett, 1962). The respondents whose kitch-
ens scored mean or above mean SCores werg
categorised as good and those below mean
were categorised as poor. The various param-
cters of quality of environment are discussed
below.

Ventilation : The ventilation in the kitchen
was judged on the basis of number and size of
doors and windows, the direction in which

Table 1: Frequency of perceniage distribution of
household according to guality of environ-

ment

Paramener af Localities
gruntliry ooff A B C Towal
enviremmeni  (N=3501  (N=3 E’&':jﬂ} [M=1350)
1. WVentilafion

Good 42 & 42 L

Foor # 41 & 57 3%
1. Hear siness

Less i7 29 44 110 7313

Mare 13 21 6 40 16,7
3. Lighting

i 41 5 42 Q0 60

Foor 7 15 S Gl 40
4. Samitation

Grood G ol 35 TE 48

Foor 14 49 15 TE 51
5. Modse

Less 25 20 32 17 513

More 25 an il T3 488
&, Waler storage condilions

Crostd i 24 Il B2 59.4

Poor 13 26 17 36 406
(ver all guality of environmend
Poor (below-701 02 1% 0f 25 167
Sarisfactory 28 ki 62 89 59.3
(T1-105)
Crond 20 1 30 36 4.0
[above 105}

they were placed and provision of ventilators.
The various aspects were scored and a com-
bined score for each respondent was devel-
oped (Deshpande, 1985). The results showed
that, on the wholc ventilation was good in A

and C localities bul in B it was very poor.

Heat Stress : Use of different fuels and
cooking practices followed by the respondents
affect the conditions in the kitchen and may
increase lemperature, causing discomfort.
These aspecis were taken into consideration
while assessing the heat stress in the Kilchens
(Grandjean, 1978), Compared 10 A and C lo-
calities, locality B kitchens had more heat
siress because they cither did not have any
window in the kitchen or the size of the win-
dow was not adequate,

Lighting Conditons : Inadequate light gen-
erally leads to fatigue and loss of efficiency
and may cause visual strain. The existing
lighting conditions in the Kitchens were seen
in terms of sufficiency of artificial and natural
light { Pickett, 1962). The natural light was
scen in terms of size and placement of door
and windows and their direction. While artifi-
cial light was seen in terms of source of light,
number of lamps and wattage ratings. The
colour of wall was also considered in order to
see whether it was light, mediuvm or dark be-
cause the colour would affect reflection of
light. On the whole lighting conditions were
found to be good in A and C locality but it was
very poor in B where the houses were close-by
and overcrowded and also because majority of
the respondents in this locality used kerosene
lamp as source of light and the colour of walls
was dark,

Sanitation : Hygenic surroundings are ¢s-
sential for good health. In the kitchen disposal
of garbage, use of dust-bins, frequency of
cleaning affect sanitary conditons, The gener-
al cleanliness of kitchen walls, and storage
units were considered. The sanilary conditions
in B locality kitchens were very poor as nearly
Q8% scored low, while only one third of fami-
lies in A and C locality had poor sanitary con-
ditions.

Noize Level : Noise from outside and noise
produced inside the kitchen may have harmful
effect on the health of homemaker who spends
considerable amount of time in kitchen. The
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noise levels were seen in terms of materials
used for floor, ceiling, walls, doors and win-
dows as well as use of stoves, pressure cooker
and other household gadgets were seen. The
results showed that the households were near-
ly equally distributed with regards to noise
level i.e. 51% were less noisy and 49% were
noisy. The C locality houses were more noisy
than A and B houses because the C locality
was near railway station.

Water Quality 1 The contamination of wa-
ter generally occurs during transport and stor-
age. Hence water storage practices of the re-
spondents were studied. Also the frequency of
changing water and frequency of cleaning the
surrounding near stored water were also con-
sidered. Again the quality of water was found
to be good in 60% of cases and poor in 40%. B
and C locality had poor quality while A locali-
Iy had better quality of water,

Environment Quality : To judge the envi-
ronmental quality of kitchen a scoring sheet
was prepared considering all the above men-
tioned aspects i.e. ventilation, lighting, heat,
noise, sanitation and water quality. The results
showed that nearly 60% of households had sat-
isfactory environmental conditions, 24% had
good and 26% had poor.

Knowledge Abowt Quality of Environmenti :
The knowledge of respondents about guality
of environment was determined on the basis of
specially designed knowledge test. The validi-
tyv and reliability of the test was established
before it was administered on the sample of
the present study.

The rezults showed that 6% of respondents
had medium level of knowledge while 26%
had low level and 18% had high level of
knowledge (Table 2). None of the B locality

Table 2 :Knowledge of respondents with régards to

quality af environmeni
Lewel of Localities
knowledge A ) [ Towal
(NeS0)  (N=30) (N=50) (N=I30)
Low f 24 @ w26
Medium 30 26 28 B4 56
High 14 - 13 27 18
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respondents had high level of knowledge.
This again showed a close relationship be-
tween knowledge and existing environmental
quality as well as their feelings with regards 1o
quality of environment.

RESULTS OF HYPOTHESES

Hypotheses were formulated o see the rela-
tionship between selected independent and
dependent variables. The relationship be-
tween age and education of the respondent and
their knowledge about environment guality,
was tested.

The knowledge about quality of environ-
ment was found to be negatively associated
with age (r = -0.51) but positively associaled

Taohble 3 :Relotionship between selected variables amnd

knowledge of respondents
Variables Calcelated df Leved aof
values significance
Knowledge
and
A Age r=-0.51 148 0,01
b, Education = 3817 4 0,01
¢ Quality of environmens
Loscality
A r= 053 48 001
;] r=083 48 001
C r=1028 48 0.1
d. Aspecrs of savironmenr
Vantilation 3= 2804 2 |
Heat pi="18.27 2 0,01
Sanitation yi= 1598 2 0.1
Lighting ¥i=21.78 2 0.1
Moise 1} =048 2 M.5.
Water =215 2 M.5.

with education (¥* - 38.17) (Table 3). Younger
homemakers were found to be more knowl-
edgeable than older ones. The more the wom-
en were educated the higher was their aware-
ness and knowledge about quality of enrivon-
ment,

It was assumed that the existing quality of
enrivonment in household kitchen would be
directly related to the level of their knowl-
edge. The results showed that in all the three
groups the housewives who had higher knowl-
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edge scores maintained better quality of envi-
ronment in their kitchens. Further analysis re-
vealed that this was true with respect o venti-
lation and air, heat stress, sanitation and light-
ing but not significantly related in case of
noise and water,

The relationship between quality and envi-
ronment and the locality was also seen. It was
found that quality of environment varied with
locality and therefore better localities had bet-
ter qualily. The relationship was further
analysed with respect 1o different aspects and
it was found that in all aspects, i.e. ventilation
and air, heat stress, lighting, sanitation, noise
and water; the relationship was found to be
significant. Thus the quality of environment
depended a lol on the type of locality.

The investigator also wanted to study the
relationship between the actual quality of en-
viromment and the feeling of respondents to-
wards the guality of environment. It was found
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of 80, was found below permissible level in
all groups. Concentration of CO was found ot
be very much related to ventilation conditions
{(Table 4). It was above permissible level when
windows were closed and below level when
windows were kept open (Agarwal, 1982).

When related to type of fuel it was found
that concentration of SPM was high in all the
kitchens where kercsene was used as fuel as
compared to kitchens using LPG. Similarly the
50, concentration was also less in kitchens
where LPG was used as fuel. Concentration of
0 was found to be high in A locality where
LPG was used as fuel while in B and C locality
it was high because kerosene was used as foel,
The reason of the said situation was that in A
and B locality the stoves were kepl below the
counter resulting incomplete combustion aris-
ing due to restricted air supply.

Shape of the utensil used by the housewives
for cooking was also studied in relation to air

Table 4 : Concentration of SPM, 50, and CO analysed in the air sample taken from kitchen of three groups

Air quality aralysis A Group (N=10)

B Growp {Wa 10}
Meun Concenfranion

C G (M= 100

Spm 50, (') Spm 50, o Spm 50, o
Venrilarion Condifions
Window open 3434 453 9.5 3E6.04 633 LR 4727 473 2.3
Window ¢loged 4422 594 12.5 463 3 522 1.8 232% 539 10.5
Type af Fuel Used in Kitchen
LPG 32 418 1.2 461.0 48,4 9.25 BT 413 9.8
Kerosene 4440 649 &6 567.1 4.9 1.8 3R9E 646 9B
Shape of Utensil Used
Flat bottom B3 09 12.0 5079 58.3 12.2 iB47T 52E 10,2
Round botbom BTHE 510 9.4 541 .4 .7 b4 6B 5 486 9.4

Permitstble Units. SPM 200 pgfm3; 50, B0 pgdm3 and CO 10 ppm

that the relationship was positive £.e. the feel-
ings of respondents towards quality of envi-
ronment matched with the actwal quality of
environment { r = 0L66). It showed that the re-
spondents were sensitive to the quality and
their environmeni.

Air quality analysis revealed that SPM con-
centration was above permissible limits in all
cases whether the window was kept open or
closed, The health implications of such a situ-
ation are self evidentl. However concentration

quality. It was found that SPM level was above
permissible level irrespective of shape of
utensil and similarly SO, level was below per-
missible level but CO level was more when
flat bottom rather than round bottom wiensils
were used because it coverd the entire burner
resulting in incomplete combusion due to re-
stricted air supply.

Waier Quality : The bacteriological analy-
siz of water was done primarily to determine
the potability of water, the MPN (most proba-
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ble number) index was used o find ow the
presence of pathogenic organisms which indi-
cates the number of E, coli present in the sam-
ple {Table 5).

The analysis of date revealed that in A lo-
cality 30% of samples were contaminated
while in B and C locality and 40% of samples
Table 5:Frequency and percentage distribution of

respondents having MPN index within and
above the standard limit for varlous combi-

natiom of the positlve and negative resulis
when five 10ml portions are used
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chlorine tablets to water.

Sound Level Measurements © Sound level
was measured with the help of a sound level
meter, The sound was measured in kitchen
while cooking was going on and also when no
activity was being carried out. Sound level
outside the kitchen was also measured. The
data revealed that the kitchens were quite
noisy while cooking was going on because the
sound was above lolerance level of 67 db.
{Grandjean, 1978). It was highest in A locality
because it was near railway station, followed

MEN fnder A [ C Tored ;
N =in N=l N=[0 Neid by B locality where vehicular traffic increased
F ® F &% F % F 4§ sound levels and least in C locality {Table 6).
Within the 7 70 3 30 & &0 16 533 Heat Stress : Heal siress was measured by
standard limit recording temperateres near cooking area,
;':':;:"'j";m A0 T W4 40 14487 geperal temperature inside the kitchen and
ambient temperature outside the kitchen, The
Table & : Sound level messurement in kitchen
Seund Level in Kirchen (dB) AN =10 BiN= 1) CiN =i Total (N = 30)
Ranye  Mean Range Mean Runge  Meun  Range Mean
Sound level while eooking T0-81 15.3 G784 745 B5-TD 714 G5-84 T3.7
Sound level with no activily 63-70 5% &0-T0 &850 55-6d 0, 1 55-T0 63.9
{General sound level)
Ambient sound levels G34-69 668 60-71 65.3 55-73 59.2 55-71 63 8
Table 7 : Different temmperaiure levels
Temperature level in kitchen A{N= 1) BiN = {0 CiN = /0 Taral (N = 30)
() Runge  Mean Range Mean Ruavge  Mean  Runge Mean
Temperature near coaking area I64-39 379 18.5-42 38R 3734 181 36,442 83
Ceneral kitchen temperafure 4539 359 34-38 368 15-34 15,0 34-3% 59
Ambient temperature 359-10 343 35-38.3 364 34.39 15.9 14-39 35.2
Table 8 : Lighting messurements (Mataral of Khtchen)
Lighting Measureinenis AN =10y BN = ) CiN = i) Total (N = 30}
{Foor Candles) Range  Mean Funge  Mean Range  Mean  Ramge Mean
Work area 20-4% 342 10-35 189 30-50 397 I0-15 305
General illumination 32-58 43.5 12-30 18 36.58 434 12-58 36.2
Ambiznt illumination 25-80 41.8 16-40 1.3 25-60 4% 1 |6-60 387

were conlaminated respectively. For locality
B and C higher contamination may be attribut-
ed (o the use of water collected from hand
pump without treatment or parification at
home. In other locality tap water was used and
more number of families tried to purify water
by either using filters, boiling water or adding

results showed that the temperatures recorded
were above tolerance level of 21°C 1o 23°C
(Grandjean, 1978), in all the kitchens (Table
7). It was highest near cooking area, The am-
bient temperature was also high as the data
were collected during summer.

Lighting Measurement : The amount of day
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light in the kitchen was measured with the
help of a light meter. Ilumination on work
area, general level of illumination and light
outside the kiichen were measured (Table &).
Among the three localities more number of
households had adequale light in A and C
while poor light in B locality kitchen {Pickeit,
1962). The reason being that some of the hous-
% did not have any window in kitchen and if
they had the size of window was not adequate.

SUGGESTIONS FOR IMPROVEMENT

The observation as well as results of experi-
ments provided some guidelines for improving
environment quality in household kitchens.

To improve air quality the kitchens should
be well ventilated, good guality of fuel should
be used, cleaning of stoves should be done
regularly, stove should be placed at counter
level and use of slightly round bottom utensils
is recommended. Quality of Lighting can be
improved by painting walls with light colour,
planning uniform distribution of light over
work area, planning adequate number and size
of doors and windows, selecting proper size
and shape of light source and place the light
source to avoid glare the shadows. Knowledge
about adequte lighting needs to be provided to
homemakers.

Sanitation practices can be improved by

use of closed type of dust-bins, disposal of
kitchen waste frequently, and directing flow
of wasie water in closed drain. Water quality
would be better if families adopt any suitable
methed of purification of water, keep sur-
rounding area clean and dry and change water
regularly and clean the surrounding often.
Noise pollution can be reduced by planning
houses which obstruct path of outdoor noise,
using thick draperics, planting trees and
shrubs in the direciion from where noise is
coming and maintaining the households appli-
ances in working condition so that noice pro-
duced within the household can be reduced.
Thus o improve the quality of environment in
household kitchen, the combined effect of ar-
chitect, planners and homemakers are needed.
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