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This survey was planned with the objective to study the morbidity and mortality pattern
of people residing around KMML in Panmana panchayath and to find out excess morbidity
and mortality if any among population around Kerala Minerals and Metals Limited in

Panmana in comparison with a similar area.

Alappad panchayath was selected as comparison area with similar environmental
parameters like Panmana as it has a long coéstal boundary like Panmana panchayath.
Alappad also stretches along the same coastal line as Panmana, as both areas come under
Chavara mines which has as high as 40% heavy minerals extending over a stretch of 23
kms in the coastal belt of Neendakara and Kayamkulam. This comparison will eliminate
some background factors which can influence the health of people who live in area near

the KMML Titanium Sponge Plant.

E # 4 4
In the Panmana area, 1240 individuals were surveyed, with the mean age being 41.23

years. Slightly higher number of females were seen reflecting the demographic pattern of

- - - -

Kerala.

About 38.3% of households in Panmana reported death in the household in the past 10
vears compared to 28.9% in Alappad, significant difference could be made out statistically
and on further analysis majority of the deaths were due to cardiovascular diseases in
Panmana and geriatric illness in Alappad. No significant difference was identified in

deaths due to cancer.

A significant association was observed in the occurrence of acute illness in past one year
and a higher number was seen in Panmana compared to Alappad with reported

occurrence of 25% and 18.35% respectively.
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Among the chronic diseases, significantly higher frequency was seen in Panmana. When
each disease was analysed individually, significant difference could be seen in the
proportion of people with Diabetes, COPD, Gastrointestinal diseases, eye, ear, and skin

diseases.

Logistic regression was done to nullify the interaction of variables and to bring out those
factors that are independently significant, upon which respiratory diseases, skin diseases,
eye diseases showed a higher occurrence in Panmana than Alappad. But when compared
to the Kerala morbidity data, only dermatological conditions showed a higher rate of

occurrence.

Among the 21 individuals who reported malignancy in the Panmana panchayath, breast
cancer was the commonest. No significant difference was seen in the occurrence of

malignancy in Panmana and Alappad.

Environmental conditions of the community

L
.’l

About 93.2% of households in Panmana and 96.2% in Alappad were staying in own house
mostly pucca structure and majority those surveyed had been living Ithere for more
than 30 years. Average household size was 3.5 in Panmana and 3.7 in Alappad, less than

State average of 3.9.

Regarding the housing conditions, 83.7% in Panmana and 85.8% in Alappad had kitchen
separated from rest of the area, the main cooking fuel used was LPG, reported as 98.3%
in Panmana and 98.9% in Alappad, Firewood use along with LPG was at a higher rate of
63% in Panmana than Alappad where it was only 25.9%. Own latrines were present in

98.3% of households in Panmana and 98.9% in Alappad.

Majority of the households were using piped water supply for consumption which was

95.5% in Panmana and 94.6% in Alappad. In Panmana 71.5 % of households depend on

supply from KMML for drinking and cooking. Well water quality was worse in Panmana in
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terms of colour, odour, taste, and hardness compared to Alappad as reported by the

residents.

Many methods of solid waste management were practised in the community among
which dumping was the one predominantly adopted. Majority drained liquid waste within

the compound.

About half of the households (52.1%) reported adverse environmental changes in

Panmana which was much higher than Alappad (15.8%).
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Introduction

Health is a state of complete physical, mental, and social wellbeing, not merely the absence
of disease defines World Health Organization. Health is depended largely on physical
environmental conditions like safe water, clean air, safe working environment to which the
people are exposed, socio economic environment to which the person live and the behaviour

and characteristics of the person.

Industrial development has a major role in the economic advancement of a nation, through
creation of employment opportunities, rapid economic growth, and overall social development
through improved access to health care and other services. The greatest disadvantage of

establishment of an industry is environmental damage through pollution of air, water, and soil.

Industrial pollution affects both the environment and health and wellbeing of population
residing in the nearby residential areas expected to be exposgd to pollutant emissiop from the
industrial complexes. Permanent residence in these areas for proldnged periods can add to the

risk of diseases including cancers. Any excess occurrence of self-reported morbidity among them

will have to be subjected to detailed analysis to rule the effect of pollution.

Kerala Minerals and Metz!s Limited, a public sector undertaking in Kerzla functioning
since 1884, is in the coastal belt of Kerala and the uniqueness of this area is this area has one of
the best mineral sand deposits in the country. This mineral sand area extends from Neendakara
to Kayamkulam extending over a stretch of 23 kms in the coastal belt of Neendakara and
Kayamkulam. The same area is known for high background radiation from thorium-containing
monazite sand. Kerala Minerals and Metals Limited is situated in Panmana panchayath of

Chavara block.
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In response to judgement of National Green Tribunal (NGT.A.N0.290 of 2013),
Government of Kerala entrusted Department of Community Medicine, Government Medical
College, Thiruvananthapuram to conduct a health survey to assess the health conditions of
people living in and around the area of Kerala Minerals and Metals Limited (KMML), Chavara,

Kollam, Kerala. (G1/310/2017, Health and family welfare dated 11.05.2022).
Accordingly, a survey protocol was prepared and with the following broad objectives.

1. To study the morbidity and mortality pattern of people residing in Panmana Panchayath,
in the immediate vicinity of Kerala Minerals and Metals Limited in, Chavara, Kollam

District.

2. To find out excess morbidity and mortality if any among population around Kerala
Minerals and Metals Limited in Panmana in comparison with population residing at least
10km away from KMML but having the same socio-cultural environment of Panmana

Panchayath where KMML is located and that of Kerala.

3. To identify risk factors associated with morbidity among people residing around KMML

compared to those living away from KMML. -

Accordingly, a quantitative survey was conducted to capture the prevailing disease pattern,
both acute and chronic along with relevant socio demographic, environmental and <patial
characteristics was conducted in Panmana in the vicinity KMML having 23 wards with 50,000

population in 16.85 sq. km.

|
|
|
7
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Figure 1: Area map of Panmana Panchayath
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To compare the health status of people residing around KMML, and any excess
occurrence of acute and chronic morbidity, Alappad Panchayath which is around 13 Km away
from KMML was selected. This Panchayath is a 13 Km long narrow strip of land in the coastal belt
sand witched between Arabian sea and the TS canal having a population of 21655 distributed in
16 wards covering an area of 8.49 sq.km were also included in the health survey. This Panchayath
is also coming in the coastal area with mineral sand deposition and high background radiation
indicating comparability of both the areas along with similar physical environment and socio-

cultural conditions.

Figure 3: Area map of Alappad Gram Panchayath
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Health survey was conducted by, Department of Community Medicine, Government
Medical College Thiruvananthapuram, a team of 30, constituted by Professors, Associate
professors, Assistant professors, Junior residents, House surgeons and Nursing students visited
the area on 11" & 12 June 2022 in Panmana Panchayath & and information was collected using
a pretested semi structured questionnaire. For comparison, details were collected by community
survey in Alappad panchayath, Kollam using the same questionnaire. Household and individual

details were collected and analysed.

Survey Methodology

Cross sectional study design was adopted for the survey, total number of households
needed for the survey was found out by calculating sample size based on the prevalence of
morbidity status of Kerala Population as 24.5% obtained from key indicators of social
consumption in India: Health collected through 75 round of survey by National sample survey
organization conducted during 2017-18 and published in 2019, with alpha error of 5% and
ab_solute precision of 4, and design effect of 3, a total of 41240 individuals from 3855 households
were surveyed. Alappad areas is first stratified to include population from the whole panchayath
area and de.sign effect of 1.5 was .taken, and 681 individ_uals from 183 househplds in Alappad

were included as study subjects.

e

10
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Panmana Alappad
(23 wards) (16 wards)
5 Wards selected 7 Wards selected

355 households 153 households

E &

1240 Individuals 681 Individuals

181/246



DME/4448/2021-P6
751298/2023/FC DME

Figure 4 : Spatial map showing the location of households surveyed in Panmana and Alappad for
morbidity assessment.
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Figure 5 : Spatial map showing the location of 355 surveyed household and its position in relation
to location of KMMIL.

Panmana Panchayat
# Households
P90 KMML Titanium Sponge Plant

0 0.25 0.5 0.75 1 km

Individuals who have been residing in the same location for at least a period of 6 months those

who gave consent were'included in the survey.”

-

Data collection technique

The study too! - semi structured, vaiidated questionnaire for quantitative estimation of
morbidity and mortality. Each team comprised of 3-4 individuals including a doctor, nurse, middle
level service provider from the nearest primary health centre was deployed for collecting both
epidemiological and spatial data. Epidemiological variables included socio demographic
parameters, self-reported acute and chronic health conditions respiratory and skin conditions,

fertility, cancers, acute diseases, chronic diseases as well as mortality data were collected.

13
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Data analysis

Data entry was done in excel sheet and analysed using SPPSS software, all qualitative
variables were summarised as percentages and quantitative variables summarized as mean
and standard deviation. Univariate analyses were done to find out any significant difference in
occurrence of acute and chronic morbidity among permanent residents of Panmana in
comparison with Alappad and that of Morbidity of Kerala obtained from 75 round of National
Sample survey Organization. In univariate analysis, chi square test was used to test significant
difference in occurrence of disease in both areas’ association P value of <0.05 was taken as
significant. Logistic regression was done to calculate adjusted odds ratio and p value to adjust

for confounding effects if any in the result

14
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RESULTS

I. Baseline details of the survey
Assessment of self-reported morbidity and mortality were collected from a total of

538 houses from Panmana and Alappad areas of Kollam District of which 355 (66%) from five
wards of Panmana Panchayath where KMML is located and 183 (34%) from Alappad
Panchayath located 15km away from KMML. 1240 individuals from Panmana and 681

individuals from in Alappad were participated in the survey.

Table 1. Distribution of wards of Panmana included in the study (N=355)

Ward (Panmana) Number of Households Percentage (%)
16 | 61 - 17.2
19 85 ) 24.0
Grand Total 355 100.0

Table 2. Distribution of wards of Alappad included in the study(N=183)

Ward (Alappad) Household Frequency Percenfage (%)
3 17 o 40 14 - RERL . 2‘
0 fex e ” b -
11
14 24 13.1
15

Grand Total 183 100

15
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II. Details of households participated in the survey.

A total of 355 households from Panmana and 183 households from Alappad participated in
the study. Characteristics of households participated from both areas in the survey were as

follows.

Details of residence in the locality

Il. a. Ownership of house

Tabie 3: Distribution of houses based on ownership.

Ownership of Panmana Alappad TOTAL
_ Residential house - . .

ownihouse 932 176 96.2 507 942

ReceivedfdmGovt. . . 6 : : 1 # 0.5 b 1.3
scheme r

Housing is one of the major basic needs of any population, ownership of a dwelling
unit is a key indicator of socio- economic development of any society. Majority (95.5%) of
households surveyed have cwn house in the locality of which 1.3 % of houses received from
Government schemes. 94.9% in Panmana Panchayath and 95.5% in Alappad are residing in
their own house. As per Kerala’s report of NSS socio economic survey 75" round published
by Department of Economics and statistics, only 90% households in Kerala have own dwelling
unit. Proportion of households having own dwelling houses were high in surveyed areas and
Alappad is in a better position than Panmana and State in this regard. Only very few
households were 4.5% living in rented houses in the surveyed area. Rented house dwellers

were more in Panmana area (5.1%) compared to Alappad (3.3%)

16
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Il. b. Duration of stay in the locality.

Table 4: Mean duration of residence in the area

Panmana Alappad
Mean years of residence in the area ' 129.04+19.4 o 33.08 £ 18.9
Minimum years ' 0.5 1

Maximum years

s S

All individuals who are physically staying in the area for at least six months were
included in the survey. Most of them were residing in the surveyed area for many years, the

mean duration of stay in the locality was 29 years in Panmana and 33 years in Alappad.

Table 5: Distribution based on years of stay in the locality.

'~ Years of stay in the Panmana Alappad

locality Number  Percentage Number Percentage
Less than 1year 9 | 25 2 ' 11

' 01-10years . | 50 : 14.1 20 10.9

' 10-30 years 164 ' 46.2 78 42.6
30-60 years | 107 30.1 I Te7 36.6

' More than 60 years 25 1T 70 | 16 | 8.7
Total = 355 ~ 100.0 183 100

Majority-of households boih in Panmana (83.4%, aiid Alappad (88%) are living in the
area for more than 10 years. In Panmana where KMML is located, one third of households
(37.1 %) were living there for more than three decades. Compared to Panmana, higher

percentage (45.3%) of households reported to have stayed in Alappad for more than 30 years.

Il. c. Distribution of houses based on family size.

Mean number of family members in Panmana was 3.5 + 1.42 and ranged between 1
and 9 members. Similarly, in Alappad region, mean number of famiiy members was 3.78 +
1.45 and ranged between 1 and 10 members. The communities showed similar family
structure, but the size was smaller in Panmana than Alappad.

17
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1. Economic status

Table 6: Distribution of households based on possession of ration card.

Ration card Group Panmana Alappad
colour
Yellow Most economically

backwa rd

Ble Above poverty[ine | 97 , 27.3 35 19.1

No Ration card ) 0.6 0 0

Economic status was assessed based on colour of ration card they possess. Very few

households in Panmana (7.6%) and Alappad (7.1%) belonged to most economically backward
sections of society availing benefits of Antyodaya Anna Yojana. Households from Panmana

5 have better economI: status compared to Alappad as evidenced by 59 3% of households in

“ Panmana belonged to above poverty line, among them 32.1% belonged nonpriority group. *

= Alappad panchayath is having the same socio environmental conditions of Panmana but two =

thirds of households were below poverty line.

~ . Figure 6: Ration card possession in population

Ration card distribution

140
120

115 117 114

No card

Pink Yellow Blue

®Panmana W Alappad
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IV.  Housing conditions
IV. a. Type of house

Table 7: Distribution of houses based on type of house.

Panmana Alappad
Type of house

Number Percentage Number Percentage
Kutcha 9 02.5 5 2.7
Semi Pucca i 29 St 158
Pucca 79 7 399
Pucca Concrete 2 1hphaAde iR B EAI V(IR T 415
Total 355 1000 183 100.0

Among households surveyed, about 73% in Panmana and about 81 % in Alappad
dwells in houses with pucca structure and half of households in Panmana had houses of pucca
concrete building. 89% of households in Kerala had houses with pucca structure based on
report of NSS socio economic survey, 76" round. Compared to Kerala data, pucca house
dwellers were less in both the surveyed areas. In both the areas together, kutcha house

dwellers constituted only 2.5%.

IV. b. Distribution of I‘iving rooms

The mean number of living rooms in Panmana was 2.95 (SD — 1.041) with a minimum
and maximum of 1 and 7. Meanwhile, the mean number of living rooms was 2.63 (SD - 1.018)
with a minimum and maximum of 1 and 8 in Alappad area.

Table 8: Distribution of houses based on number of living rooms in the house.

Number of living Fanmana NSppes
rooms ~ Number - Percentage ~ Number Percentqgé
1room 14 03.9 21 11.6
2 rooms 107 30.1 62 339
3 rooms 151 42.5 72 39.3
4 rooms : 59 166 25 13.7
| 5 or more 24 067 3 016
| Total 355 100.0 183 100.0

19
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Households in Panmana have better living conditions than Alappad. 96% of
households in Panmana and 89% in Alappad lived in houses with at least two living rooms.

Big houses with 5 or more living rooms were also high in Panmana (6.7%) than Alappad (1.6%)

IV. c. Overcrowding

Table 9: Distribution of houses based on overcrowding in the house.

Panmana Alappad

Overcrowding

Present

Total 355 11000 183 1000

Overcrowding was assessed based on number of persons per living room, it was only 7% in

Panmana. Alappad had higher percentage (18%) of households witl*) évercrowding.

IV. d. Distribution based on presence of separate kitcher_l. ’
Table 1.0: Distribution of houses.based on presence of se'parate kitchen.
; ¢ Panmana s ; Alaapad
Kitchen

Separate kitchen present 297 83.7 157 85.8

Total " 355 1000 183 100.0

Indoor air pollution is a common reason for respiratory morbidity having separate
kitchen would reduce the risk of inhalation of dust and fumes from firewood burning thereby
respiratory problems. In Panmana 83.7% and in Alappad 85.8% of households were having

kitchen separated from living rooms and other areas cf the houses.

20
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IV. e. Distribution based on cooking fuel used.

Table 11: Distribution of households based on type of fuel used for cooking (more than one)

Type of fuel used Fanaas Rippa
for Cooking - Number  Percentage Number Percentage
- : T T —— — e
Firewood 38521 e A2 091 AT lEolaR g 92, ST E250
e e S S R s N e Sl s bl AT

Keros_ene 0 0:0 1 | . 0.5

Majority of households were using more than one fuel for cooking. Nearly all the
households were using LPG in their kitchen, its use was 87% in Panmana and 99% in Alappad.
Use of firewood as cooking fuel was about 62% in Panmana and 26% in Alappad. Use of
firewood was 2.4 times among households in Panmana compared to Alappad. This implies
that the chances of indoor air pollution and inhalation of fumes and chances of respiratory

problems are likely to be higher in Panmana than Alappad.

V. Sanitary conditions
V. a. Distribution based on type of water source in Panmana.

Table 12:Distribution based on type of water used in Panmana households (multiple sources

of water)
For Drinking For Cooking For Washing For Bathing .
Panmana :

own well 19 53 20 56 45 127 47 132
KMML supply 5954 His 253 713 171 482 176 49.6
Piped water by KWA 86 24.2 86 24.2 153 431 “ 142 40.0
Others 5 1.4 4 11 13 3.7 12 3.4
Total 355 100 355 100 355 100 355 100

21
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In Panmana area, majority households (94%) use piped water for drinking and cooking
purpose. There were two sources of piped water in this area. About 70% of households had
piped water supplied by Kerala Minerals and Metals Limited and the remaining 24% by the
Govt. through Kerala Water authority. Four fifth of the households use piped water for all
purposes. Only about 5% of households are fully depended on ground water from their own
well for all their needs. In areas of industrial establishments, chances of soil and ground water
pollution are likely to be high, in such places the possibility of well water contamination is
quite high and the safer alternative would be piped water supply. In Panmana area, Kerala

Minerals and Metals Ltd. is supplying potable piped water in the residence.
V. b. Distribution based on type of water source in Alappad.

Table 13:Distribution based on type of water used in Alappad households (multiple sources
of water)

Alappad For Drinking For Cooking For Washing For Bathing

Own well 7 3.8 9 49 . ::18 981 G155 52092

Pipedwater - 173 946 173 946 163 891 166 ° 90.8

Total 183  100% 183 100 183 100 183 100

In Alappad, 95% of households uses piped water supply for drinking and cooking purposes.
Here also 5% depend on their own well for all purposes and 5% use both sources i.e., piped

water for drinking and cooking and well water for washing and bathing.

In both the surveyed areas, 93-95% of households use potable piped water for
drinking and cooking purpose, but the source is different. In Panmana mainly supplied by
KMML and in Alappad by Kerala water authority. In both the areas, if there are problems with
safety and acceptability of well water, it is easy to switch to safe water source available in the

locality.

22
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V. c. Reason for using water sources other than well water available in the
locality.

Table 14: Distribution based on reported issues of water source in the locality.

Reported issues of water Panmana Alappad
source

Colour 144 406 17 9.3

Availability T 11.0 T 8.7

Total 355 100.00 183 100.00

According to Kerala State Council for Science, Technology and Environment data open well

! density is higher in coastal region (Zoblsq km) than in mid land (150/sq.km) high land

(7D/sq km) region. Both the surveved areas‘are in the coastal belt, éven with higher densuty

of wells in the locality, ma;orlty of households in both the areas were using piped water for=

all their daily needs, There were multiple issyes reported for not using well water available in,

the locality.

All households in Panmana reported various issues with water available from natural
sources in the locality, commonest being presence of colour (40.6%) followed by !:Iéste (24.5%)

odour (16.6%) and hardness (11%).

About 85% in Alappad reported availability of piped water as the reasons for choosing

different water source. Only about 9.3% reported presence of colour followed by taste (5%).

In Panmana reported quality of well water in terms of colour, taste, odour hardness

etc were clearly worse than that in Alappad.

23
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V. d. Distribution households based on presence of own latrine.

Table 15: Distribution of households based on presence of own latrine.

Panmana Alappad
Own Latrine —

Present 349 983 181 98.9

Total ' T aes 000 183 100

Almost all households in both the areas had better sewage disposal facilities, all of
them had own latrine at their residence. Only 6 households in the Panmana (1.7%) and 2 in
Alappad (1.1%) lacked own latrine facility. Availability of own latrine in the surveyed area is
comparable to NSS socio economic survey report of Kerala in which among the households

98.2 % have own latrine for exclusive use of the household.

' - i T . '; .
V. e. Solid waste management ! -
- - - ; -
Table 16: Distribution of households based on household solid waste management methods.
. - - F : - 3
Method of disposal of solid i vy ches appad

waste-
Sl 3

Dumping

Multiple methods of solid waste management were adopted by the households in

both Panmana and Alappad areas. Commonest method used was dumping (48.2% in

24
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Panmana and 35% in Alappad) followed by burning (24.5%) and burial (15.2% in Panmana and
24.0 % in Alappad). The least opted method being composting in both areas. Dumping as
method of garbage disposal in surveyed areas were less common compared to NSS socio
economic survey report in which 63.9% of households in Kerala dispose their garbage by

dumping.

Figure 7: Solid waste management methods in households

' Solid waste management methods
|
Others
Burning
Composting

Burial

Dumping

171
0 20 40 60 80 100 120 140 160 180

® Alappad ®Panmana

Indiscriminate dumping and burial of mixed waste with both biodegradable and non-
biodegradatle items and burning of plastic waste can lead to harmful health .and
environmental effects. Widespread community-based health education programs are needed
for segregated collection at source and sanitary disposal of different types of solid waste
generated at household level. Popularization of composting and safe handling of plastic waste

through reduce use, reuse, and recycle are urgently needed in the surveyed areas.
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V. f. Liquid waste disposal:

Table 17: Distribution of households based on liquid waste management methods.

Panmana Alappad

Liquid waste disposal
methods

Soakage pit 98 276 58 31.7

Drained outside ER ] 73 20.6 33 18.6 :
compound ; : RS

Very few households are using more than one method for liquid waste disposal. Half
of the households drain the waste inside the compouhd in both Panmana (44.5%) and
Alappad (52%) followed by draining to outside the compound. Liquid waste was properly
disposed using soakage pit by 27.6% of households in Panmana and 31.7% in _Al_appaﬂ.

- L - -

VI. Self-reported environmenta| changes . e
Table 18 : Distribution of households based on self-reported environmental changes.

Panmana Alappad

Self-reported
environmental changes

Present 185 521 29 15.8

Total 355 100.0 183 100.0

Households were asked about their observation on self-reported changes in the
environment in their locality. Such changes were reported by 52.1% of households in
Panmana where KMML is located. In Alappad only 15.8% reported changes in the

environment.

26
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Figure 8: Frequency of self-reported environmental changes

Self reported environmental changes

Present (%) Absent(%)

B Panmana & Alappad

VII. Details of Mortality

VIL. a. Death in the household in the last 10 years

&

Table 19: Distribution of households based on reported occurrence of death in last 10 years.

Self-reported Panmana . Alappad Chi P OR (95% CI)
deaths in square value
householdsin = 52

last 10 years N

Present

‘

Among reported deaths, 136 deaths occurred in Panmana (355 households) and 53

deaths in Alappad (183 household). Proportion of mortality occurred in Panmana appears to
be higher than Alappad. Significantly higher mortality is reported in Panmana region during
the past 10 years
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VIIl. b. Reported cause of death.

Table 20: Distribution of reported cause of death in last 10 years

Cause of Death

Cancer

Figure 9: Reported cause of death in percentage

+  Reported Deaths (%) in past 10 yfeags

Others
HTN
Diabetes
CLD

CKD
CoviD

| Respiratory

Murder

Aging
Accidents

Suicide |

Cardiovascular :

Cancer - K SRR .
{ 1

0.0 5.0 10.0 15.0

20.0

B Alappad ®Panmana
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When we consider the mortality occurred during the last 10 years in the regions, Panmana
has 10.9% and Alappad has 7.8%. The further description of the data shows that Panmana
region has higher cardiovascular mortality when compared with Alappad region (27.9% vs
18.9%). Alappad has a higher proportion death reported due to ageing when compared with
Panmana region. Cancer as a cause of death in deaths that occurred in Panmana was 15.1%
and Alappad was 14.7%

VIIl. Frequently visited health facility:
Table 21: Distribution of households based on frequently visited health facility.

Health facility Panmana Alappad
visited frequently o .

Government

-
_ Individuals of both areas had a'ce's%% rr'\uip' health care aiiitis ji soUght care
from government hospitals, 78.6% sought care from Gowt facility in Panmana and 86.9% in
Alappad. Only 5.1% of households in Panmana were utilizing medical care service from clinic
conducted by KMML. Health care utilization from private hospitals were more in Panmana
(32.1%) than Alappad (16.9%). y ’

Figure 10: Frequently visited health facility in percentage.

1 Frequently visited health facility in percentage

|

| i § | ] { i i |
i 4 { 1 I il 1
Others ﬂ = ; | | | . ; ! |
| | f | !
| | | |
| privatehospital [— s, |

Medical camps ” 17 j . | '
ciinicinkvmt [l .1 i - _;

Government

86.9
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IX. Socio Demographic characteristics
IX. a. Household size

Table 22: Details of individuals participated in the survey.

Participation in the survey Panmana Alappad

.

Total households
Total participants

Airece hoisaholki size s sn ] G Yy e

Among the total 355 households surveyed in Panmana, there were 1240 members with
average household size of 3.5, Alappad area, a total of 681 members from 183 houses were

surveyed. Average household size in Alappad was 3.7 which is slightly higher than Panmana.

IX. b. Distribution according to Age

Table 23: Age distribution of individuals _ % ¥ 9 &
®; P Panmana ‘ .~ Alappad

Mearl Age (years) _

Range (years) 0.25~9 &g g

Mean age of individuals in Panmana and Alappad were 41.32 + 21.15 and 39.79 + 20.81

respectively. Participants from Panmana were relatively older than those from Alappad.
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Figure 11: Age group distribution of individuals

Age group distribution(%)
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Table 24: Comparison of age distribution with Kerala population (Source: Census 2011)

Age category Panmana Alappad Kerala
in years o g : o Percentage
2.11 census

Under 5

R oo 19%

W Toag e T Mg
| 70%
45-65 4 337 218 32.0

Total 1240 1000 681 100.0

Age wise distribution of population is comparable in both the areas. Like the Kerala
population, proportion of 15-65 age group were more. Proportion of elderly population is
comparable to Kerala’s 2011 census. Lower proportion of under 15 population in both

Panmana and Alappad areas compared to the Kerala population.
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IX. c. Gender distribution of individuals

Table 25: Distribution of individuals based on gender.

Gender Panmana Alappad
category

Male
Female

Total

Slightly higher proportion of females is seen in both areas like the sex distribution in Kerala

(F:M=1.12:1) (Source: NFHS 5)

IX. d. Education status of individuals

Table 26: Distribution of individuals based on education status.
&

Education status

-

* panmana  *

’ Alappad

llliterate

Middle Schol 199 16.1 138 20.3

Intermediate/Diploma 222 179 101 14.8

Professional 40 . 3.2 25 3.7

Participants from Panmana have better education status than Alappad. In Panmana,
67% had high school certificate or more, but in Alappad it is only 57%. llliterate population
contribute 1.4% in Panmana and only 0.6% in Alappad.

32
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Figure 12: Education status in percentage

Education status in percentage

Not reported

Professional

Degree

Intermediate/Diploma

High School Certificate

Middle School

Primary School

Iiterate

H Alappad ™ Panmana 1

IX. e. Employment status

Table 27 : Distribution of individuals based on employment status. '

B PANMANA ALAPPAD
STATUS - Number  Percertage  Number
STUDENT 221 178 118
UNEmpOYED | 533 430 283
EMPLOYED 334 270 169 248
OTHERS ' = =i 102 8.2 72 ek 1106
UNKNOWN 50 4.0 39 5.7
TOTALZ: - i & 1240 1000 681 1000

33



751298/2023/FC DME

DME/4448/2021-P6
34

Both in Panmana and Alappad, only one fourth of study population reported to have regular
job. Students constitute17% of surveyed population. Majority were reported as unemployed
in both areas.

IX. f. Marital status

Table 28: Distribution of individuals based on marital status.

Marital status Panmana

Perc

Unmarried
Married
Divorced
Widow/ Widower
NA

Total

Majority of individuals in both areas were married. Widow, widower, divorced together
constitute 6.4% in Panmana and 5.4% in Alappad : '

X. Personal habits BE s
- - - - : -
. Personal habits were assessed as declared by participants of *the survey. Covid &

vaccination status as reported were also included.
X. a. Distribution according to alcohol and other substance use

Table 29: Distribution of individuals based on personal habits.

Panmana Alappad

Personal habits

Smoking

Pan chewing 39 341 15 2.2
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Use of alcohol and other substances were less in Panmana (19.4%) than Alappad
(29.1%) In both areas, among the different substance usage, commonest being alcohol use
(11% in Panmana and 18.7% in Alappad) followed by smoking and pan chewing. Higher
number of alcohol and other substance users were there in Alappad.

X. b. Distribution based on covid vaccination status.

Table 30: Distribution of individuals based on covid vaccination status.

Panmana Alappad

Covid vaccination status

Unvaccinated

1 dose
2 doses
3 doses

Unknown

Total

Majority of the individuals around 70% in both areas had taken 2 doses of Covid
vaccination. Unvaccinated people were more in Panmana (8.2%) than Alappad (2.4%)

About 7.3% in Panmana and 14.1% in Alappad received three doses of COVID vaccine

Figure 13: COVID vaccination status in percentage

COVID vaccination status in percentage

Unknown

| 3 doses

2 doses

1 dose

Unvaccinated
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H Alappad ®Panmana
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XI. Morbidity status of population due to acute iliness
XI. a. Distribution based on Covid disease incidence.

Table 31: Distribution of individuals based on covid disease incidence.

Panmana Alappad x?-value P value Risk

Covid

Twenty percent of the surveyed population in Panmana and 23.8% in Alappad had
covid infection. Higher incidence of covid in Panmana area is not statistically significant.

Xl. b. Distribution according to any acute illness in past year

Table 32: Distribution of individuals based on occurrence of ahy acute E!:fness in pa#t year.

Panmana Alappad i x‘valq;e'_- Pvalue‘ Rlsk

Acute ¢
illness [T}

About 25%-of participants in Panmana and 18.4% in Alappad reported occurrence of
aciite illness in the past one year, Panmana had significantly higher incidence of acute iliness
compared to Alappad.
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Figure 14: Acute illness in the past one year in percentage
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Panmana Alappad

E Present H Absent

c. Dermatological symptoms lasting for more than 2 weeks in past 1 year.

Table 33:Distribution of individuals based on presence of dermatological symptoms for more
than 2 weeks in last year. 3 )

- - xz - P
3 P a Alappad Risk
Dermatological ‘anman . i value . value "
symptoms

Present

Reported occurrence of dermatological symptoms lasting for more than 2 weeks

during the past one year were 19.1% in residents of Panmana and it was only 6.3% in Alappad.

Occurrence of acute dermatological conditions lasted for more than two weeks were 3.5

times in Panmana than Alappad. This increased risk was found to be statistically significant.
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Figure 15: Dermatological symptoms lasting for more than 2 weeks in past 1 year in
percentage.

| Dermatological symptoms lasting for more than
2 weeks in past 1 year in percentage

l 100 937

Panmana Alappad

B Present ® Absent

XI. d. Types of dermatological symptoms lasting for more than 2 weeks in past
1year.

Table 34: Distribution of individuals based on type of dermatological syniptp'_ms.

5 ' + Panmana
Skin symptoms ; -

Pruritis 131 553 TR 441

 Alappad,

e . i s

Rashes over bzdy 66 27.8%¢ Siat ] 11.6

Urticaria 47 198 8 186

Hyperigmentation | 54 2.8 8 | 1.

skin thickening 197  83.1 -1 04.7
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Among residents of Panmana with dermatological symptoms, the major symptoms
reported was skin thickening (83.1%) followed by pruritis (55.3%), dry skin (27.8%), Rashes
(27.8%) and scaling (23.6). In Alappad, symptoms reported were mainly pruritis (44.1%) dry
skin (34.9%) and scaling (27.9%).

Figure 16 : Dermatological symptoms for more than 2 weeks in past 1 year

I
I

Dermatological symptoms for more than 2 weeks in past 1 year

Skin thickening

Hypopigmentation

Hyperpigmentation

Blisters on skin

Urticaria

Scaling of skin
3 4 Rashes over body L
3 F Dry skin -
B . Pruritis .

0 10 20 30 40 50 60 70 80 90

M Alappad HPanmana

Residents of Panmana had higher occurrence of dermatological conditions compared
to Alappad. Constant exposure to irritants even at permissible level without any risk health
consequences may induce hypersensitivity reaction leading to dermatological symptoms like
pruritis, dry skin, rashes, scaling leading to skin thickening. So detailed investigation regarding
the role of exposure to environmental risk factors of being a resident in the vicinity of KMML
needs further detailed examination.
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XI. e. Respiratory symptoms for more than 2 weeks in last 1year

Table 35: Distribution of individuals based on presence of respiratory symptoms for more
than 2 weeks in last year.

Respiratory Panmana Alappad - P value Risk

SYMPLOMS e
e  Percentage  Nu

Present 183 123 39

1240 100.0 681 100.0 .
Acute respiratory conditions lasted for more than 2weeks during last one year were

12.3% among participants from Panmana, which was 2.3times higher compared to Alappad
and the occurrence was statistically significant.

Figure 17: Acute respiratory conditions in Percentage

Acute respiratory conditions in Percentage
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XI. f. Types of respiratory symptoms for more than 2 weeks in last lyear
Table 36: Distribution of individuals based on type of respiratory symptoms.

Panmana Alappad
61.5

Types of Respiratory symptoms ————

Breathlessness on exertion
Haemoptysis

Chest pain

Breathlessness at rest
Palpitations

Persistent cough

Total

Among the respiratory symptomatic, common symptoms being breathlessness on
exertion, breathlessness at rest, persistent cough chest pain in both the areas.
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XIl. Morbidity due to cardiovascular diseases
Cardiovascular diseases include all diseases classified under National Programme for
prevention & Control of Cancer, Diabetes, Cardiovascular Diseases & Stroke (NPCDCS)

XIl. a. Prevalence of chronic diseases

Table 37: Distribution of individuals based on presence of chronic diseases.

X

P value Risk
value

Chronic Panmana Alappad
diseases

Present

Total 1240 Byl

Self-reported prevalence of chronic diseases was affected about half of the population
among the two places surveyed, Panmana had significantly higher prevalence of 52.2% than
43.5% in Alappad.

XIl. b. Reported prevalence of Diabetes mellitus.

Table 38: Distribution of individuals based on presence of Diabetes Mellitus

Xt

Panmana Alappad 3 : :
' e - value  value

6[abetes Riski+

-

Present

Total :4:54240 ;i 1000 = -681 1000 ¥ _
Residents of Panmana have 15.2% prevalence of self-reported diabetes and 11.6% in
Alappad. Difference the prevalence of diabetes is found to be statistically significant.

Figure 1&: Frevalence of diabetes in percentage

i Prevalence of diabetes in percentage Q]
1 ———— I
1 so — .

S |
o
[ 20 — 15.2 11.6 - ,

Present Absent .

® Panmana ® Alappad
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XIl. c. Reported prevalence of Hypertension.

Table 39: Distribution of individuals based on presence of Hypertension.

Hypertension Panmana Alappad X
value value

Risk

Present 275

Total 1240 681 :
About one fifth of the populatlon reported to have hvpertensmn observed dnfference

in prevalence of hypertension in Panmana (22.2 %) and Alappad (19.5%) was not statistically

significant.

XIl. d Reported Prevalence of Dyslipidaemia

Table 40: Distribution of individuals based on presence of Dyslipidaemia.

' P
~ Dyslipidemia - Panmana Alappad X - Risk
5 _ ¢ value value ;

 Present 170 . §,903]

- - : = : 4 .

‘There is equal prevalence of dyslipidaemia in Panmana and Alappad. Amorjg the three
major risk factors of cardiovascular diseases, highest prevalence was re"ported for
Hypertension followed by Diabetes and Dyslipidaemia. Even though the prevalence of self-
reported hypertension and diabetes ware more among residents of Panmana, significant
difference was reported only for diabetes. Such difference was not found in dyslipidemia.

Xll. e Reported Prevalence of Heart Diseases

Table 41: Distribution of individuals based on presence of heart diseases.

X P
P. Al d Risk
Heart anmana PP value value

Diseases

Present

1240 681

43
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One in twenty persons in the surveyed area reported to have heart disease. No
difference in the of heart disease in Panmana and Alappad

Xll. f. Reported Prevalence of Stroke

Table 42 : Distribution of individuals based on presence of Stroke.

T

Risk
value value

Panmana Alappad
Stroke i

Present

Prevalence of stroke was 2% in both areas.

XIl. e. Prevalence of chronic diseases affecting cardiovascular systerh.

Figure 19: Chronic disease affecting cardiovascular sys'tem in"percentage.

N RE N 0
Chronic disease affecting cardio vascular system in

i é percentage - - . .
. < .

Stroke
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There was high reported prevalence of lifestyle diseases affecting cardiovascular

system which has high risk of mortality and disability, and the risk was comparable in both
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the areas. Residence in the vicinity of an industry did not have a higher risk of cardiovascular
disease in Panmana. Active interventions are required to prevent and control hypertension,
diabetes, and dyslipidaemia to prevent development of permanent disability due to

cardiovascular disease and stroke and premature mortality.

XIll. Reported Prevalence of Chronic respiratory morbidity

XIIl. a. Reported Prevalence of Chronic Obstructive Pulmonary Disease (COPD)

Table 43: Distribution of individuals based on presence of chronic obstructive pulmonary
disease (COPD)

p
Panmana Alappad X Risk

COPD value value

Present

: : . S TR SN SRELy 1oy oo : ™
- About 3.3 % of residents of Panmana reported to have Chronic obstructive pulmonary disease

(COPD) compadred to 1% in Alappad. THis difference in prevalente was statist:icalfy significant.

Xlll. b. Reported Prevalence of Asthma

Table 44: Distribution of individuals based on presence of Asthma.

Panmana Alappad X Risk

Asthma value value

Present

Total 1240 1000 681 1000 RS __
Occurrence of asthma is slightly lower in Panmana (3.5%) compared to Alappad (4%);
this difference is not significant.

Both indoor and outdoor air pollution have a significant role in the development of
chronic obstructive pulmonary diseases and asthma in any population

45

215/246




751298/2023/FC DME

DME/4448/2021-P6
46

XIV. Reported prevalence of chronic diseases affection other systems
XIV. a. Self-reported Prevalence of Congenital disease

Table 45:Distribution of individuals based on presence of Congenital disease.

) P
Congenital Panmana Alappad 4

Risk
disease value value

Present

0

1240 1000 681

Even after long duration of residence in the vicinity of an industry in Panmana, the
occurrence of congenital disease was only 2.1% and no significant increase in congenital

diseases compared to Alappad.

XIV. b. Self-reported occurrence of Seizure episodes in the paét .

Table 46: Distribution of individuals based on presence of Seizure episode in the past.
i - 5 - -
. X P :
Seizure Panmana Alappad Risk

value value
episode

Present

100.0

Reported incidence of seizure episodes in the past was 1.4% in Panmana and 0.7% in

Alappad. No significant difference in occurrence was noted in the surveyed area.

46
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XIV. b. Self-reported occurrence of Neurological Disorders

Table 47: Distribution of individuals based on presence of Neurological Disorders

i P
Neurological Panmana Alappad X Risk
value value

conditions .
~ Num,

Present 27

100.0

No significant difference in the occurrence of neurological disorders in Panmana
(2.2%) and Alappad (1.6%)

XIV. c. Self-reported occurrence of Thyroid disorders

Table 48: Distribution of individuals based on presence of Thyroid disorders.

Thyroid . 3 el
disorders

Alappad Risk
: el s value value

100.0

‘Geeurrence of thyroid disorders slightly higher ir Fanimana (8.4%) than Alappad (6.2%)
but this difference is not statistically significant.
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XIV. d. Reported occurrence of Psychiatric iliness

Table 49: Distribution of individuals based on presence of Psychiatric illness.

Psychiatric X

P Alappad Risk
nnaane . value value

illness

Occurrence of psychiatric illnesses were only 0.6% and no statistical difference was

found in the incidence of psychiatric illness.
XIV. e. Reported presence of Liver Diseases

Table 50: Distribution of individuals based on presence of Liver Diseases

X £ ~ Risk
value value

s 3

Liver Diseases . Panmana Alappéq f

1 Number

Present

681

Liver disease among surveyed population were only 0. 8% in Panmana and 07% in

Alappad and no significant difference was found.
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XIV. f. Self-Reported Gastrointestinal disease

Table 51: Distribution of individuals based on presence of Gastrointestinal disease.

2
Gastrointestinal Panmana Alappad X = Risk
) value value
disease R— N — S ——
“Number Percentage Number Percentage
Present 37 3.0 7 1.0 -
Absent i bidlies203 - v 9705 SRR . 990
Total 1240 100.0 681 100.0

[

Residents of Panmana reported gastrointestinal diseases among 3% of population,
which is three times higher than Alappad where only 1% reported about occurrence of
gastrointestinal diseases. Significantly higher occurrence of gastrointestinal diseases in
residents of Panmana area neds further detailed evaluation

XIV. g. Self-Reported presence of renal diseases

Table 52Distribution of individuals based on presence of renal diseases.

Panmana Alappad i X Risk

value

Present-

Reported occurrence of renal disease was comparable in Panmana (1.8% and Alappad (1.2%)

XIV. h. Self-Reported presence of Musculoskeletal disorders

Table 53: Distribution of individuals based on presence of Musculoskeletal disorders.

Musculoskeletal X2

P
. Panmana Alappad Risk
disorders value value

Number  Percentage

o

110 -"

Present i 56 82 SR s Eogr
resen 112 2.0 s - 0.361 0.548 _3_(0._79.
Absent bEE e S L e e i e 5
Total 1240 100.0 681 100.0 HniEh
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Musculoskeletal diseases were common in Surveyed areas. Around 9.0% of the population in
Panmana and 8.2% in Alappad. No significant difference was found in the prevalence of
Musculo skeletal disorders in Panmana.

XIV. i. Self-Reported presence of Eye diseases
Table 54: Distribution of individuals based on presence of Eye diseases.

X Pvalue Risk

Panmana Alappad
Eye o) Pp value

diseases

Present

1240 100.0 681 100.0 ieeil s e :
Occurrence of eye diseases were more among residents in Panmana (13.3%) than

Alappad (7.3%) to the level of two times to Alappad. Prevalence of eye diseases were

significantly higher in Panmana.

Mean age of study participants were around 40 Years and about 45 % of population

were above the age of 45 years. So higher prevalence of eye diseases in Panman_a"_should:_be

* interpreted with caution because exposure to industrial pollutants along with advancing ége L s »
k and exposure to terrestrial radiation can have significant role ip occurrence of eye diseases. SRR 2
- XIV. j. Self-Reported presence of €ar Diseases . 5 4 b M -

Table 55: Distribution of individuals based on presence of Ear Diseases

P
Ear Panmana _ Alappad X Risk

value value

Diseases

Present

1240 1000 681 100.0

Ear diseases were reported to be higher in Panmana (3.2% than Alappad (1.5%))
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XV. Dermatological morbidity
XV. a. Self-Reported presence of chronic skin diseases

Table 56: Distribution of individuals based on presence of chronic Skin diseases.

Chronic s
] Panmana Alappad P value Risk
skin value

diseases Number Percentage Number Percentage

Present 134 10.8 23 ] 346 '
Total 681

Occurrence of chronic skin disease were present in 10.8% of population in Panmana
and in Alappad only 0.4% had the problem. The risk of development of Chronic skin

conditions being a resident of Panmana 27 times compared to Alappad.
X. b. Comparison of acute and chronic dermatological diseases

Figure 20: Dermatological conditions in percentage

Dermatological Conditions in perce_nta.ge ;

Acute Chronic

® Panmana ® Alappad

Occurrence of dermatological conditions were higher in population residing in the
vicinity of KMML in Panmana compared to Alappad. Acute dermatological disorders were 3
times and chronic dermatological conditions were 27 times higher in Panmana than Alappad.

Both were statistically significant.
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XVI. Self-reported occurrence of Malignancy

XVLI. a. Reported occurrence of Malignancy.
Table 57: Distribution of individuals based on prevalence of malignancy.

Panmana Alappad X 4

Risk
= value valu

Malignancy

Present

Occurrence of malignancy was 1.7% Panmana and 0.7% in Alappad. Occurrence of

malignancy showed no significant association with the area of residence.

- XVL. b. Type of reported malignancy

Table 58: Distribution of individuals based on type of rﬁd'ﬁgﬁancy.
¥ i Y ) RORE

Malignancy

Tlung .
Breast

Oral cavity

Prostate

Bone

Endometrium

Others

Total

Among the malignancies reported in Panmana, Breast cancer was the highest followed by
others.

52

222/246




223/246
DME/4448/2021-P6

751298/2023/FC DME 53

XVII. Regression analysis

Regression using variables found significant in univariate analysis.

95% C.I. for adjusted OR
P value Adjusted OR e pe=

Respiratory disease .012* 1.680 1.120 2.522

Skin disease
Eye disease

Asthma

Gastrointestinal disease .052 2.305 .993 5.347

Chronic disease

Diabetes

corp

Eardisease 56 4222586 Lait 1,578 da 5 ¢ JOBRAT 5113283 . it Bk

 Skin disease. .

- >3 I-

i +  Multivariable analysis by logistic regression was done with all those factors which had .
a siénificant!y higher association in univariate analysis. Multi vafi_ab[e analysis showed

Respiratory disease, Skin diseases, and Eyé disease had significantly higher occurrence among

population stayed around Kerala Minerals and Metals Ltd. in Panmana

53



751298/2023/FC DME

DME/4448/2021-P6
54

XVIIl. Obstetric and gynaecological morbidity

Information on obstetric and Gynaecological morbidity were computed from all
female participants in the survey. Details of 627 female from Panmana and 342 from Alappad

were collected.
XVIIl. a. Prevalence of menstrual irregularities

Table 59: Prevalence of menstrual irregularities

Menstrual Panmana Alappad X2 P Risk
irregularities Voilde ane
8 Number | Percentage | Number | Percentage

Present 145 23.1 71 20.8 1.205
Absent 356 56.8 210 61.4 1.216 | 0.27 (0.865-
NA 126 20.1 61 17.8 J 1.678)
Total 627 100.0 342 100.0

B 2 E ] -

Menstrual irregularities were reported by 23.1% of female participahts from Panmana
and 20.8% from Alappad. Increased proportion observed in Panmana was not statistically

significant® o o= ’
XVIII. b. Reported inciderice of spontaneous abortion

Table 60: Reported incidence of spontaneous abortion

Spontaneous | Panmana Alappad X P ' Risk
abortion value | value

Number | Percentage | Number | Percentage
Present 150 239 91 26.6 0.878
Absent 351 56.0 187 54,7 0.653 | 0.419 | (0.641-
NA 126 20.1 64 18.7 1.203)
Total 627 100.0 342 100.0

Incidence of spontaneous abortion were relatively low in Panmana (23.9%) than

Alappad (26.6%), but the observed difference was not statistically significant

54

224/246



751298/2023/FC DME

DME/4448/2021-P6

55

XVIIl. c. Reported incidence of recurrent abortion

Table 61: Reported incidence of recurrent abortion

Recurrent | Panmana Alappad X2 P Risk
abortion value | value
Number | Percentage | Number | Percentage
Present 14 2.2 10 29
0.737(0.322-
Absent 399 63.6 210 61.4 0.526 | 0.469
1.687)
NA 214 34.2 122 35.7
Total 627 100.0 342 100.0

Female population in the surveyed area reported about the occurrence of recurrent

abortion in the past. Panmana areas reported 2.2% incidence of spontaneous abortion and in

Alappad it was 2.9%.

XVIII. d. Réported incidence of=preterm delivery

Table 62: Reported incidence of preterm delivery

Preterm Panmana Alappad X P Risk
delivery value | value
Number | Percentage | Number | Percentage
1.750
Present 19 3.0 06 1.8
_11.433 | 0.231 | (0.692-
Absent 608 97.0 336 98.2
4.424)
Total 627 100.0 342 100.0

The reported incidence of preterm delivery was 3% in Panmana and 1.8% in Alappad.

This difference was not statistically significant.
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XVIIL. e. Infertility treatment
Table 63: Infertility treatment
Infertility Panmana Alappad X2 P Risk

treatment value value

Present

A significantly lower proportion of females from Panmana (4.6%) took infertility

treatment compared to Alappad (7.9%). Exposure to air pollutants known to affect fertility of

both men and women consequently more and more people seek infertility treatment. Most'

of the people living around KMML are being there for many 'yfé"atjs even then, the-propdf‘_ti_oh 25

b Lo

of females who sought infertility treatment was significé'ri'fly';lg_wér. in Panmana.

R R

i
-

(i St
Py o i

XVIIL f. Assisted delivery including caesarean séctio_:,ﬁ. : _
: - . - - - - : -
Table 64: Assisted delivery including caesaregn section. 2 ! :
Assisted Panmana Alappad g Lty s T P Risk
delivery ' ] value value :
including
caesarean

Present

Incidence of assisted delivery including caesarean section was about 17% in both the

dareas.
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XVIIL. g. Obstetric and gynaecological morbidity status summary

Figure 21: Obstetric and gynaecological morbidity status summary

Obstetric and gynaecological morbidity

Assisted Delivery

Infertility treatment

Preterm delivery

Recurrent Abortion

26.6
Spondaneous Abortion

Menstrual irregularities

B Alappad HPanmana

Even though obstetric and gynaecological issues were higher in Panmana, except
history of infertility treatment no significant association with the area could be elicited. About
infertility treatment, people from Panmana had significantly lesser incidence cf infertility

treatment than Alappad.
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Table 65: Comparison of morbidity of Panmana and Alappad population with Kerala

population

Morbidity

Diabetes mellitus
Hypertension
COPD

Asthma

Stroke

CAD

Thyroid disorder
Psychiatric disorders
Renal diseases
Skin diseases
Mq_s‘cu!dske:‘étdl

diseases
Congenital disease

-
Malignancy

In general, both acute and chronic diseases were less prevalent in both the study areas

compared to morbidify status of Kerala. Very few diseases like diseases of skin, malignancy,

Panmana (%)

10.8

2%

Alappad (%)

musculoskeletal diseases rated high than State average.

(Source: NHM, Kerala disease burden profile, Cancer registry, Kerala mental health survey)

58

Kerala (%)

11.36

. l
v o
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Results at a glance

Baseline details Panmana | Alappad | Remarks
Houses surveyed 355 183
Population covered 1240 681
Baseline details of households participated in the survey
Most of them own residential house in
the locality, comparable to Kerala data
Possession of own house 93.2% 96.2% | in which 94.4% in rural area own house
(Source: NSS socio economic survey
76" report)
Mean duration of stay in the 29.04 33.08 +
household 19.4 18.9 30 years of average duration of stay in
Years of stay in the locality 83.4% 88.0% a locality is sufficiently long enough to
for more than 10 years ' "’ | have health effects due to suspected
i i i | isk
Years of stay in the locality 37.1% 45.3% exposure to environmental health risks
for more than 30 years
P S D Households of Panmana are having
- 40% 71% better economic status as evidenced by
poverty line : :
possession of ration card
Less than state average, in rural Kerala
Average household size 3.5 3.7 has household size of 3.9 (Source: NSS
' socio economic survey 76" report)
Housing conditions
Pucca house’ 7376% 81.4% | Less compared to Kerala data in which
Mithim itse howse with 2.3 e " 89.1% |f1 rural area had pucca house
living rooms . . (Source: NSS socio economic survey
e 76 report)
Overcrowding in house 7.0% 18.0%
Availabili halati i
‘valiatlh ty of separate 83.7% | 85.8% In al_atlon of fumes from flrgwood
kitchen burning can increase the risk of
LPG use in the kitchen 96.9% 98.9% | respiratory diseases. Two third
population in Panmana were using
: i ; o
Firewood use in the kitchen 62.3% 259% | srewood along with LPG
Sanitary conditions
Availability of own latrine o8:3% | osos |ComparsbletoRereladata Gource:
NSS socio economic survey 76 report)
Pipe(_i water for drinking & 95.5% 94.6% Higher perclentage compared to Kere’lla.
cooking 95% uses piped water for consumption
Drinking water from KWA 24.2% 94.6% | either drinking or cooking. In Panmana
71% of consumption need is met by
Drinking water from KMML 71.5% 0 KMML.
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Majority in Panmana reported issues
Proportion of households like change in colour, taste, odour for
Reported on Issues of ground 89% 15.3% ground water available in the locality.
water available in the locality ; This needs further enquiry to identify

its cause and its effects on environment
In rural Kerala 63.9% dispose waste by
48.2% 35.0% dumping (Source: NSS socio economic
survey 76" report)

Solid waste disposal by burial | 15.2% 24.0% |Urgent attention required for
segregated, collection and proper
24.5% 24.6% | disposal of solid waste generated by
households

Liquid was:te drained to . 37.2% 32.2% Proper wastewater draining needed in
soakage pit or common drain these areas

Half of households living in the vicinity
52.1% 15.8% | of KMML in Panmana reported
changes in the environment

Health conditions of population in surveyed area

Solid waste disposal by
dumping

Solid waste disposal by
burning

Environmental changes
perceived by households

| Panmana | Alappad | Remarks .

Mortality in the past 10 years .
Households with self- The major cause of death in Panmana

i Reported mortality in the 33.4% F 26.2% | areawas c‘ardiovascular and in Alappad i
past 10 years in was ‘age related as reported' by

) Total deaths in the past 10 e | - c3 participants 3 =
years

. . - Utilization« was high compared. to -
% Visited Govt. health Kerala data in which only 51.8% among
facility frequently it Pes rural population (Source: NSS 75%

round (NSS K1 (75/25.0))

General characteristics

4132+ 39.79+

Mean age of participants Both areas are comparabie

21.15 20.81
Kerala F:M 1.12:1
Females: Male 1.02:1 1.01:1 | (Source: National Family Health
Survey 5)
= N I 67% 57% Higher in Panmana
above
Smoking 5.3% 8.2% | Smoking and alcohol use are low in
Alcohol use 11.0% 18.7% | Panmana
Received at least 2doses of 78.9% 84.3% | Lowin Paiiians

COVID vaccine
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Acute morbidity status of population
Covid incidence 20.0% 23.8%
Acute illness in the past 25.0% 18.4%
lyear
Dermatological symptoms
lasting for more than 2 19.1% 6.3% High in Panmana
weeks in past 1 year
Respiratory symptoms for
more than 2 weeks in last 12.3% 5.7%
lyear
Chronic diseases
Prevalence of chronic 52.2% 43.5%
diseases
Diabetes mellitus 15.2% 11.6%
Hypertension 22.2% 19.5%
Dyslipidaemia 13.7% 13.2%
Heart Diseases 05.3% 05.6%
Stroke 02.1% 02.3% ) .
COPD 03.3% 01.0% nghf_'r occurre.nce of acute and chronic
Asthma 03.5% 04.0% Resplr-ator:y _mfectlon, Acute and
Congenital diseases 02.1% 01.0% chironic sk!n Sl
Seizure episodes in the past 01.4% 0.7% e Eye_ Bisesiss e Teporielamng
Neurological Disorders G22%  |voLes | PeoPiein Panmana.
Thyro?d d'isc‘)rders 08.4% 963% Occurrence of Asthma was less
Psychiatric illness  ~ 0.6% © 0.6% compared 1o .Alappad. :
Liver Diseases 0.8% 0.7%
Gastrointestinal disease 03.0% | 01.0% ’
Renal diseases 01.8% 01.2%
Musculoskeletal disorders - 09.0% 08.2%
Eye diseases 13.1% 07.3%
Ear Diseases 03.2% 01.5%
Chronic skin diseases 10.8% 0.4%
Malignancy 01.7% 0.7%
Reproductive health issues
Menstrual irregularities 23.1% 20.8%
SpontANenys ab:artlon £3.7% 26.6% No excess reproductive morbidity in
Recurrent abortion 02.2% 02.9% e
- Panmana. A significantly lower number

Preterm delivery 03.0% 01.8%

— of people from Panmana sought
Infe_rtlllty tre:.atment_ . 04.6% 07.9% infertility treatment
Assisted delivery including 17.7% 17.3%
caesarean
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Advantages of the Study:

1.

Each data collection team had a qualified medical person to ensure the
quality of health-related information collected.

The tool was prepared by a team of public health experts after thorough
deliberations.

Health staff from the PHCs in the concerned areas ensured smooth
collection of data. The support of DMO Kollam was valuable.

Robust data cleansing to ensure accurate results.

Limitations of the study:

»

Since the people around KMML are sensitised about the pollution issues
there is a possibility of over reporting of ilinesses.

The acute and chronic illness data were mostly self-reported and cross
verification with documents was not possible in majority of instances.
The findings need to be corroborated with other evidence like air and
ground water quality assessed by agencies like pollution control board.

- - . - -
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Recommendations:

There is increased occurrence of dermatological, ophthalmic, and respiratory health
problems in residents of Panmana than in Alappad. But when comparing this with the
State data only dermatological problems are higher. This may be either due to
environmental exposure to pollutants or due to hypersensitivity to the pollutants within
the permissible level. This needs further detailed evaluation by considering whether these
pollutants can cause dermatological conditions even within the permissible levels.

Lifestyle diseases are more in Panmana compared with Alappad, so there is a need to have
specific health promotional program activities focused to reduce the burden of lifestyle
diseases.

Issues with quality of well water has been reported by the residents, measures need to be
taken to ensure availability of safe water to the entire population residing around KMML
for their various needs. Currently the availability of piped water supply is only to 95% of
population under study.

Ensure proper implementation of environmental protection measures around KMML
plant in accordance with existing norms (takifg into consideration aif, soil and ground

~ water quality assessment by Pollution Control Board) to safeguard the environment.
- - - Py
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ANNEXURE 1

HEALTH SURVEY - Part 1 Household

(Please encircle the options)

P/A T T H H I I
SI. No 0 0
Investigator’s Name: Contact number:
1. Name of the respondent...................... Moh | rraeatraaih C o B
2: Panchayuth /. 770000 s Wiird Nusnber=r— 2055k

3. Housenumber..........coovvvvvevnnnnn

4. Years of residence in this locality?

5. House ownership 1. Own house 2. Rented House
6. Type of house 1. Kutcha 2. Semi Pucca
7. Total family members: 1 2 3 -

8. Colour of ration card: 1. Pink  2.Yellow 3. Blue
9. Number of living rooms 1 2 3 4
10. Separate Kitch;n 1. Present ; 2.Absent
11. Own sanitary latrine 1. Present  *2.Absent

Source of water

12. For drinking: 1: Own wzll 2. KMMLsupply
13. For cooking: 1. Own well 2. KMMLsupply-
14. For washing 1. Own well 2. KMMLsupply
15. Bathing: 1. Own well 2. KMMLsupply

3. Received from Govt. scheme.
3. Pucca 4. Pucca concrete
3 6 7 8
4.White 5. No card
599 §i6 7 8957

3. Piped water 4. Others (specify
3. Piped water 4. Others (specify
3. Piped water 4. Others (Specify
3. Piped water 4. Others (Specify

16. Reason for using different source of water for different purpose

Change in 1. Colour 2. Taste 3. Odour
6.NA
Others

66
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17. Solid waste disposal:
5. Others

18. Liquid waste disposal

3. Drained outside the compound

DME/4448/2021-P6

67

Environment Assessment

1. Dumping 2. Burial 3. Composting 4.Burning

1. Soakage pit 2. Drained inside compound.

4. Drained to common drain 5. Others

19. Cooking fuel 1. LPG 2. Firewood 3. Kerosene Stove 4. Biogas
20. Self-reported environmental changes - 1. Present 2. Absent,
if present specify
21. Number of deaths in family in past 10 years 1. Yes 2. No (specify)
Age (years) | Gender Cause of death *Document

Gender — 1. Male

2.Female 3. Transgender

~ *Supporting Document - 1 Present 2 Absent

- 22. Monthly family income ...................e
g - 23. Self-rated Health:".core (0-100) 3
*  24. Health facility frequently visited: 17 Govt facility ’

- KMML

3. Medical Camps by Panchayath 4. Private hospital

specify

2. Clinic in
5 others
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Part 2- Individual details

SL. No
25. Name of the Individual Name of the informant
26. Gender 1. Male 2. Female 3. Transgender
27. Age (in years)
28. Duration of stay in this locality (years)
29. Educational status (completed) 1. Illiterate 2. Primary School 3. Middle School

4. High School Certificate 5. Intermediate/Diploma 6. Degree 7. Professional
30. Employment status: 1. Student  2.Unemployed 3. Employed

4.others (specify)
31. If employed Place of work 1.Govt 2 Private 3. KMML
< Specifyplace of WOTK...coviiiiiviiinieii i i R Tt e s s dhoa s s
32. Marital status 1.Unmarried 2. Married  3.Divorced 4. Widow(er) 5.NA |
33. Personal habits 1. Smoking 2. Alcoholic 3. Pan chewing 4. Others 5.NA
34. Have ybu had any acute illness during the past 1 year: 1. Yes . 2No
- * - -
JEVes (SPOCHEY) st bt o fid as trsvonss sied BB TR A0 S F S0k S MESE 3505 0

35. COVID vaccination * 1. Unvaccinated 2. ldose 2.2doses * 3. 3doses
36. History COVID Disease 1. Yes 2. No
37. Are you suffering from any chronic disease? 1. Yes 2.No
38. Congenita! d/s 1. Yes 2 No 3. Specifv diagnosis
39. Diabetes 1. Yes 2No 3. If yes Duration in years) ................
40. Hypertension 1. Yes 2 No 3. If yes Duration in years) ................
41. Dyslipidaemia 1. Yes 2 No 3. If yes Duration in years) ................
42. Heart disease 1. Yes 2 No 3. If yes Duration in years) ................
43, Seizure disorder 1. Yes 2 No 3. If yes Duration in years) ................
44. Asthma 1. Yes 2 No 3. If yes Duration in years) ................
45. COPD 1. Yes 2 No 3. If yes Duration in years) ................
46. Neurological 1. Yes 2 No 3. If yes Duration in years) ................
47. Stroke 1. Yes 2 No 3. If yes Duration in years) ................
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48.
49.
50.
51.
52.
53.
54,
B3
56.

57.

59.
60.
61.
62.
63.
64.

65.
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Thyroid disease 1. Yes 2 No 3. If yes Duration in years) ................
Psychiatric illness 1. Yes 2 No 3. If yes Duration in years) ................
Any liver diseases 1. Yes 2 No 3. If yes Duration in years) ................
Gastrointestinal 1. Yes 2 No 3. If yes Duration in years) ................
Any renal diseasesl. Yes 2 No 3. If yes Duration in years) ................
Musculoskeletal 1. Yes 2 No 3. If yes Duration in years) ................
Eye disease 1. Yes 2 No 3. If yes Duration in years) ................
Ear disease 1. Yes 2 No 3. If yes Duration in years) ................
Skin disease 1. Yes 2 No 3. If yes Duration in years) ................
Have you had any of these symptoms for more than 2 weeks in the past I year:

Respiratory Put tick mark (° \’) in adjacent boxes.

Breathlessness on exertion Haemoptysis Chest pain

Breathlessness at rest Palpitations Persistent cough
Skin

Pruritis Dry skin Rashes over body

Scaling of skin Urticaria Blisters on skin

Hyperpigmentation * | Hypopigmentation | * Skin thickening |
Have you.ever diagnosed with any.kind of malignancy? ,  1.Yes 2.Na,

58. If yes, what kind 1.Lung 2.Breast 3. Thyroid 4. Oral cavity
5.Skin 6. Prostate 7.Bone 8. Endometrium " 9.Liver 10. Others,
specify
Only for feniale above 15 years
Menstrual irregularities 1. Yes 2 No
Any history of spontaneous abortions 1. Yes 2 No , which month?
Any history of recurrent abortion 1. Yes 2 No
Any history of Infertility treatment 1. Yes 2 No
Details of last Delivery 1. Preterm 2.Term 3.NA
Type of last delivery 1. Normal 2. Assisted 3. Caesarean
4 NA

Birth weight of children (in kgs) 1. Childl____ 2. Child2____ 3. Child3__

4.Child4
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