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ABSTRACT The present study is based on the demographic data collected from December 2007 to February 2008
among the Aimol tribe of Chandel district, Manipur. A questionnaire schedule was administered among 163-households
of nine villages covering 496 adult individuals of either sex ranging in age from 18-90 years. A total of 34 adult
individuals (6.86%) were found to have kidney stones and Chi—sguare (x?= 0.48; 0.50 < p < 0.30), comparison showed
non significant sexual differences. The majority of the renal stone cases were found among the age range of 33-37
years and none was reported before 22 years of age and among individuals above the age of 58. Water hardness of both
the water streams in the area due to CaCO, content in mg/l was found to be 74 mg/l and 92 mg/l, respectively, which
indicates that the water resources that they are using is moderately hard. A high meat intake indicating a high animal
protein consumption, which is associated with increased risk of renal stone formation, and less fluid intake may be the

main cause of renal stone formation among Aimol.

INTRODUCTION

The Aimol is a peace loving small tribal
community of Manipur. They maintain a dis-
tinctive identity of their own and are distributed
inthreedistrictsnamely, Churachandpur, Senapati
and Chandel districts of Manipur. Their popu-
lation sizeis around 3000. They speak the Aimol
tongue, which belongsto Sino-Tibetan linguistic
family. They are hardworking people and their
main economy is based on forest and agricultural
work activities.

The extremely painful nature of renal stone
presentation has been affecting mankind since
timeimmemorid. It isformed in our body when
crystals from salt and mineral substances in the
urine, combine and grow to a large stone like
material. These are formed when there is a high
concentration of calcium (hypercalciuria), oxalate
(hyperoxaluria), or uric acid (hyperuricosuria) and
the lack of citrate (hypocitraturia) in the urine.
Insufficient water in the kidneysto dissolvewaste
products is again a risk factor for causing renal
stones. Kidneys maintain an adequate amount of
water to remove the waste products in our body.
Thus, if dehydration occurs high levels of
substanceslikecalcium, oxalate, uric acid, etc that
don't dissolve completely may form crystalsthat
slowly build up into kidney stones. Thus, kidney

stones generally form when specific compounds
in the urine become overly concentrated, causing
mineralsto crystallize. Therearefour maintypes
of kidney stones, each of which is associated
with different chemical conditionsin the urinary
tract. They are calcium oxalate stones, uric acid
stones, pure calcium phosphate stones and
struvite stones. The most common type of stone
contains calcium in combination with either
oxalate or phosphate. These chemicals are part
of aperson’snormal diet and hel p build important
parts of the body, such as bones and muscles.
Struvite stoneis caused by infectionin the urinary
tract. It is also called as infection stone.

In the present study an attempt was made to
explore the effect of life style and age and sex
differences in rena stone formation among the
Aimol. Attempt was also made to find whether
the community based dietary habits, water re-
sources and climatic conditions were associated
with an increased frequency of renal stone pre-
sentation by examining the composition of food
richin meat productsand water hardness (Bellizzi
et a. 1997) in the community water supply and
salt concentration. It has been reported that
excessive intake of animal proteins is directly
associated with therisk of stoneformation (Hesse
et a. 1993; Robertson et al. 1997; Hassapidou
etal. 1999).
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MATERIAL AND METHODS

The present investigation is based on demo-
graphic data collected among the Aimol tribal
population group of Chandel district, Manipur
from December 2007 to February 2008. An
interview schedul e was administered among 163-
house holds that covered 496 adult individuals
of either sex ranging in agefrom 18-90 years, who
wereresidentsof ninevillagesof Chandel district.
As a part of the larger demographic study the
information regarding the presence of renal stone
was gathered. The prevalence of the rena stone
was estimated through a physician-based
diagnosis of renal stone or had been told by the
physician that they had a urinary tract stone. To
determine the effect of water on renal stone
presentation water of two different river streams
of the area was tested at the Environmental
Science laboratory, D.M College of Science,
Imphal to determine water hardness and other
mineral concentrations like those of chloride,
calcium and magnesium. Inhabitants of all the
nine villages consume water from the same
resource, i.e., stream water which fals from the
hillock. To assess the impact of dietary habits,
participants were asked about the frequency with
which they consumed protein in the form of meat
products and other food items that are likely to
be associated with incidence of renal stone
problem. The degree of fluid consumption was
also noted asanindicator of hydration level. Their
overall dietary pattern was also taken into
account.

Frequency calculation and two-by-two con-
tingency table analysis were done to determine
thefrequency of the prevalence of therenal stone
and to seeif there were any sexual differencesin
the kidney stone presentation.

RESULTS

Table 1 shows the prevalence of the rena
stone in different age cohorts. The observed
percentage of the presence of renal stone among
individuals of 9 villages of Chandel District was
6.86%, whichisquitehhigh. Dataon sex differences
in the incidence of renal stone problem is given
intable 2. The Chi—square value wasfound to be
0.48, whichisstatistically non-significant indica-
ting no sexual differences on the prevalence of
renal stone formation among the Aimol. The
majority of the renal stone cases were found

Table: 1: Prevalence of renal stones among 496
adult individuals aged 18-90 year, in 5 year intervals
of current age.

Age No. of kidney Total Percentage (%)
(years) stone cases population prevalence
M/F
18-22 0 91 0.000
23-27 6 85 7.059
28-32 4 77 5.195
33-37 8 51 15.687
38-42 5 67 7.463
43-47 3 38 7.895
48-52 6 50 12.000
53-57 2 19 10.527
>58 0 18 0.000
Total 34 496 6.855

Table: 2: Differential renal stone presentation
among male and female

Sex No. of individual No. of Total
having renal normal
stone problem individual
Male 20 243 263
Female 14 219 233
Total 34 462 496

X% = 0.482; 0.50 < p < 0.30

among the age range of 33-37 yearsand no renal
stone cases were reported before 18 year of age
and among individuals above the age of 58. Its
absence in the younger ages can be explained by
thefact that renal stoneformationisan accretional
one. Astowhy itisabsent in >58 year age persons
may be due to the small sample size in these
groups.

The test conducted for water hardness of
both the water streams due to CaCO, content in
mg/l was found to be 74 mg/l and 92 mgl/l,
respectively, which indicates that the water
resources that they were using was moderately
hard [soft (0-60 mg/l), moderately hard water (60-
120 mg/l), hard water (120-180 mg/l) and very hard
water (over 180 mg/l)]. Theetiological roleof the
hardness of water in the development of renal
stone has already been reported earlier (Bellizzi
etd.1997; Siener et d. 2004).

DISCUSSION

In addition to the environmental factors, diet
also playsamajor roleinidiopathic hyperoxaluria
(Nayaet al. 2000; Meschi et al. 2004; Taylor et al.
2004). Insufficient fluid intake and dietsrich in
animal protein are considered to be important
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determinants of stone formation (Siener 2006). It
has been reported that intake of animal proteinsis
directly associated with therisk of stoneformation
(Hesseet a. 1993; Robertson et al. 1997; Hassapi-
dou et a. 1999). Aimolis consume alarge amount
of meat products. They consume meat products
as frequently 5-7 times a week. Over-weight and
associated dietary pattern additionally contribute
to theincreasing incidence and prevalence of stone
disease (Siener 2006). They asoregularly consume
akind of food product that is prepared from small
dried fish. To preparethisthewholebody of fishis
taken and ground. It probably includes the mud
and sand present in the fish stomach, which would
aggravate the formation of rena stones. In addi-
tion, Aimolishave apoor habit of consuming very
little amount of water. But kidneys must maintain
an adequate amount of water to remove the waste
productsfrom the body. It pointsto astrong possi-
bility that the dehydration leading to crystallization
of mineral substancesin the urine may be causing
therena stone presentation among them (Goldfarb
1994). Earlier studies have suggested that between
10 and 50 % of the urinary oxaateisderived from
thediet (William and Wandzilak 1989; Holmeset d.
2001). Somefooditems, particularly vegetablesand
cereals, contain high amounts of oxalic acid and
other saltsand their consumption resultsinasigni-
ficant increasein urinary oxalateexcretionin urine
(Hesseeta. 1993).

The stream water used by the Aimoalis after
falling from the hillock passesfrom asalt deposit
area, locally known as “ Thumkhong', “ Thum”
meaning salt and ‘khong’ meaning cana’. Thus,
salt concentration is high in water and it is tasty
to drink. Because of the high salt concentration
skin becomes dry on taking bath with that water.
In addition, dietary habits and lifestyles are
suggested to contribute markedly to the rise in
the prevalence and incidence of renal stones
during the past decades (Siener 2006). It is also
suggested that increased exposure to sunlight
seemsto bethemost likely cause of hypercalciuria
(Parry 1975). It can thus be said that diet pattern,
water hardness, high salinity (WHO 2003) with
decreased water intake jointly or singly perhaps
influence the prevalence of rena stones in the
Aimol population.

CONCLUSON

Although it is not clear to what extent this
specific observation may berelated to diet, water

quality, environmental exposures, it is probable
that al of these potential sources play arole. As
reported by various researches environmental
factors, including dietary intake and water supply
are associated with a greater prevalence of renal
stone (Bellizzi et a. 1997; Siener 2006). If suchis
the case, treating water hardness and modifying
dietary habits could be used as public health
strategies to reduce the prevalence of renal stones
in a population. Particular sengitivity to various
foods in stone formers can lead to urinary
alterations such as hypercalciuria, hyperoxaluria,
hyperuricosuria, hypocitraturiaand an excessively
acid urinary pH (Meschi et a. 2004). But a more
comprehensive and exhaustive study is needed to
highlight the environmental as well as underlying
genetic predispositionsresponsiblefor triggering
therenal stoneformation (Jaeger 1996).
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