


Scientific rationality, adoption and perceived effectiveness of ethno medical practices on Urinary disorders in Idukki District Kerala

Abstract
The present study was undertaken to document, validate, and analyze ethno-medicinal practices (EMPs) used by tribal farmers in Idukki district of Kerala for the treatment of urinary infections. The research was conducted in three phases: documentation, rationality assessment, and evaluation of adoption and perceived effectiveness. In the first phase, data were collected from nine tribal groups through participatory interviews and focus group discussions involving traditional healers and elderly farmers. In the second phase, the rationality of selected EMPs was assessed by experts in Ayurveda and Siddha systems using a standardized scoring method. In the third phase, the extent of adoption and perceived effectiveness of EMPs were evaluated among 452 tribal farmers using structured interview schedules.
A total of thirteen EMPs were documented, of which twelve were found to be rational based on expert evaluation. A majority of these practices were widely adopted, with more than 50 percent of the respondents practicing them. All widely adopted EMPs were perceived as effective in managing urinary infections. The therapeutic potential of these practices is supported by the presence of bioactive phytochemicals such as alkaloids, flavonoids, tannins, and saponins, which possess antimicrobial, anti-inflammatory, and diuretic properties.
The findings indicate a strong scientific basis and community acceptance of traditional healthcare practices. The study emphasizes the need for preservation, scientific validation, and integration of ethno-medicinal knowledge into sustainable healthcare systems.
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1. Introduction
Urinary tract infections (UTIs) are among the most common health problems affecting people worldwide, particularly in rural and tribal communities where access to modern healthcare facilities is often limited. These infections can affect different parts of the urinary system and, if left untreated, may lead to serious complications. In such contexts, traditional healthcare systems play a vital role in managing common ailments using locally available resources.
Ethno-medicinal practices (EMPs), developed and refined over generations, form an integral part of indigenous knowledge systems. These practices are based on close interaction with nature and involve the use of medicinal plants and natural formulations for the prevention and treatment of diseases. Tribal communities, in particular, possess rich knowledge of plant-based remedies, which are often economical, accessible, and culturally acceptable.
The Idukki district of Kerala is home to diverse tribal groups such as Muthuvan, Mannan, Malayaraya, Ullada, Paliyan, Malavedan, and Malapandaram, who largely depend on traditional healing practices for their primary healthcare needs. Despite the increasing influence of modern medicine, these communities continue to rely on ethno-medicinal remedies, especially for common conditions like urinary infections. However, much of this valuable knowledge remains undocumented and is at risk of being lost due to socio-cultural changes and generational shifts.
In recent years, there has been growing scientific interest in validating traditional medicinal practices to understand their therapeutic potential and ensure their safe and effective use. The presence of bioactive compounds such as alkaloids, flavonoids, tannins, and saponins in medicinal plants has been reported to exhibit antimicrobial, anti-inflammatory, and diuretic properties, which are particularly relevant in the treatment of urinary tract infections.
In this context, the present study aims to document the ethno-medicinal practices used by tribal farmers in Idukki district for urinary infections, assess their scientific rationality, and analyze their adoption and perceived effectiveness among the community. Such efforts are essential not only for preserving indigenous knowledge but also for integrating validated traditional practices into sustainable and affordable healthcare systems.
2. Objectives:
1. To identify and document ethno medicinal practices (EMPs) used for urinary infection among tribal farmers in Idukki.
2. To scientifically assess the therapeutic potential and rationality of selected EMPs.
3. To analyze the extent of adoption and perceived effectiveness of these selected EMPs within the community.
3. Research Methodology
The study was carried out in three distinct phases.
Phase I: Documentation of Ethno-Medicinal Practices (EMPs)
In the first phase, nine major tribal groups of the Idukki district, Muthuvan, Mannan, Malayaraya, Ullada, Hill Pulayan or Mala Pulayan, Paliyan, Malavedan, and Malapandaram were selected for the study. The local health care system of these tribes primarily relies on Ethno-Medicinal Practices (EMPs). To ensure comprehensive representation, all eight blocks of the district were purposively chosen based on the high concentration and scattered population of tribal communities, after consultations with officers from the Integrated Tribal Development Project (ITDP), Thodupuzha. The inference is in line with the findings of Sundaramari .M et al., (2025).
Ten traditional healers or elderly farmers aged above sixty years and possessing thirty to forty years of experience were selected from each tribal group through a judgment sampling method, with assistance from tribal promoter workers of the respective village panchayat offices. This resulted in a total of ninety respondents. Data regarding EMPs related to the treatment of urinary remedies were collected through participatory informal interviews. To validate and refine the gathered information, nine focus group discussions (one for each tribal group) were conducted, in which a total of one hundred and eleven healers and farmers participated.
Phase II: Rationality Assessment of EMPs
In the second phase, after excluding tribe- and block-specific EMPs, a structured questionnaire was used, following a four-point continuum suggested by Husain and Sundaramari (2011), wherein the experts were asked to rate each EMP as rational based on scientific evidence, rational based on experience, irrational based on experience, or irrational based on scientific evidence, and corresponding scores of 4, 3, 2, and 1 were assigned respectively.
Out of sixty-four experts approached, fifty-two responded by returning the filled-in questionnaires. The mean score for each EMP was calculated, and EMPs with a mean score of 2.5 and above were considered rational, while those below 2.5 were classified as irrational. With the guidance of experts, the underlying principles of the rational EMPs were further explored through open-ended questions. For validation purposes, forty-three additional experts from the Dravyaguna (Ayurvedic Pharmacology) departments were also consulted.
Phase III: Adoption and Perceived Effectiveness of EMPs
In the third phase, the extent of adoption and perceived effectiveness of the EMPs among tribal farmers were assessed using a structured interview schedule. Two or more villages were selected from each of the eight blocks, namely Adimali, Devikulam, Nedumkandam, Elamdesam, Idukki, Kattappana, Thodupuzha, and Azhutha, making a total of forty village panchayats. A total of four hundred and fifty-two tribal farmers were selected through a proportionate random sampling technique.  The inference is in line with the findings of Sundaramari .M et al., (2025).
Adoption was operationalized as the extent to which an individual respondent had ever practiced the selected EMPs. Each EMP was described in detail to the respondents, and they were asked whether they had ever followed that practice. A score of one was given for a “Yes” response and zero for a “No.” The scores were then summed up and the Adoption Index (AI) was calculated using the formula:

The perceived effectiveness of the EMPs, defined as the degree of usefulness perceived by the farmers in addressing urinary remedies, was measured using the Perceived Effectiveness Index (PEI) methodology developed by Husain and Sundaramari (2011). An EMP with a mean perceived effectiveness index (MPEI) of three was considered most effective, an EMP with an MPEI of two was considered moderately effective, and an EMP with an MPEI of one was considered least effective. EMPs having an MPEI greater than two were classified as effective based on the farmers’ perception, whereas those below this value were considered less effective. Only EMPs adopted by at least fifty percent of the farmers were included for the assessment of perceived effectiveness.
Results and Discussion
Scientific rationale behind the rational EMPs on urinary remedies
Urinary tract-related illnesses or infections remain one of the most common infections, and they affect any part of the urinary tract due to various reasons. In this study, thirteen indigenous herbal formulations which consisted of different plant ingredients were evaluated in terms of rationality.
In the case of urinary infections, thirteen EMPs were selected for the study, of which twelve practices were rated as rational by the scientists, and the rest of the one practice was irrational. Hence the rationale outlined by the scientists for the rational practices has been presented in the Table.
It is evident from the Table that almost all the plants used in the rational EMPs were found to have contained various phytochemicals such as alkaloids, flavonoids, lupeol, saponins, phenolic glycosides, tannins, steroids, coumarins etc. in different combination as indicated against each medical practices in the above table. These phytochemicals are indicated to possess antioxidant, diuretic, anti-inflammatory, anti-protozoal, anti-bacterial, antimicrobial, and anti-fungal activities which would help to cure urinary tract related illness and infections. This inference is in line with the findings of Ebana et al., (2016) and Shaheen et al., (2019).
Table 1. Practice wise rationality, adoption and perceived effectiveness of EMPs on Urinary remedies
There were 13  EMPs on Urinary aid, consisting of 13 medical plant species. The detailed results are explained in the Table
	Sl.No
	Ethno medicinal  Practices
	Rationality
	Adoption
	MPEI

	
	
	
	Number
	%
	

	1
	EMP 1. Mountain knotgrass (Aerva lanata) Decoction prepared by boiling shade-dried one whole plant in 250 ml water for 30 minutes with a shelf life of 1 hour, taking twice a day to cure kidney stone.
	3.30
R
	353
	78.09
	2.095
E

	2
	EMP-2. Asparagus (Asparagus racemosus Willd.)
The formulation prepared by cooking 20 gm matured root powder in 300 ml cow’s milk with a shelf life of 1 hour, taking twice a day to cure the urinary infection. 
	3.57
R
	325
	71.90
	2.031
E

	3
	EMP-3. Boerhavia diffusa L. nom. cons. 350 ml decoction prepared by boiling 15 gm fresh root in 750 ml water mixed with 30 ml sour gruel with a shelf life of 1 day, taking a day thrice along with hot water for five days to cure the urinary infection.
	3.62
R
	299
	66.15
	2.143
E

	4
	EMP-4. Centella (Centella asiatica (L.) Urban Formulation prepared by mixing whole plant extract from three plants and 3 ml honey with a shelf life of 1 day, taking twice in a day for seven days to cure the urinary infection.
	3.55
R
	445
	98.45
	2.451
E

	5
	EMP-5. Coriander (Coriandrum sativum L.) The formulation was prepared by soaking 45 gm chopped leaves in 700 ml tender coconut water for 1 hour, taking once a day in an empty stomach for 21 days to cure the urinary infection.
	2.95
R
	393
	86.94
	2.327
E 

	6
	EMP-6. Melon (Cucumis melo) 300 ml fresh extract from fruit pulp and seeds mixed with 100 ml tender coconut water and 1 gm cardamom seed powder with a shelf life of 10 minutes taking in an empty stomach to cure kidney stone and urinary diseases.
	2.62
R
	296
	65.48
	2.226
E

	7
	EMP-7. Wild shallots (Drimia indica (Roxb.) Jessop) Decoction prepared by boiling 100 gm burned bulb in 450 ml of coconut milk for 20 minutes with a shelf life of 1 hour, taking twice a day for three days to cure the urinary infection.
	1.80
IR
	91
	20.13
	-

	8
	EMP-8. True cardamom (Elettaria cardamomum)
Formulation prepared by mixing 7 gm seed powder in 700 ml tender coconut water with a shelf life of 3 hours, taking twice a day for seven days to cure the urinary infection.
	2.86
R
	345
	76.32
	2.259
E

	9
	EMP-9. Indian sarasa parilla (Hemidesmus indicus (L.) R.Br.) 150 ml decoction prepared by boiling 7 gm fresh root in 300 ml cow’s milk with a shelf life of 3 hours, taking once a day in an empty stomach in the early morning to cure the urinary infection.
	3.37
R
	285
	63.05
	2.175
E

	10
	EMP-10. Latundan banana (Musa sapientum) Formulation prepared by boiling seven seeds powder in 400 ml cow’s milk for 20 minutes with a shelf life of 1 hour, taking twice a day for three days to cure the urinary infection.
	2.67
R
	368
	81.41
	2.333
E

	11
	EMP-11. Sugar cane (Saccharum officinarum L.)
300 ml stem extract mixed with 50 ml tender coconut water with a shelf life of 1 hour, taking twice a day in an empty stomach to cure the urinary infection.
	2.92
R
	358
	79.20
	2.294
E

	12
	EMP-12. Sandalwood (Santalum album) Decoction prepared by boiling 7 gm wood shavings in 250 ml milk for 15 minutes with a shelf life of 1 hour, taking twice a day after food to cure the urinary infection.
	2.95
R
	384
	84.95
	2.360
E

	13
	EMP-13. Ashoka tree (Saraca asoca / indica) 3 gm seed and bark powder mixed in 100 ml tender coconut water with a shelf life of 1 day, taking twice a day before food to cure the urinary infection.
	3.45
R
	365
	80.75
	2.002
E



It could be observed from Table 1 that out of the 13 EMPs related to the urinary remedies, 12 were rated as rational, and one was rated as irrational. Five EMPs (4, 5, 10, 12, and 13), which were rational, were adopted by more than 80 percent of the respondents.
Of the four EMPS (1, 2, 8, and 11) which were adopted by 70 to 80 percent of respondents, all were rational. Sixty to seventy percent of the respondents adopted three EMPs (3, 6, and 9); all were rational. Another EMP (7) was adopted by less than 25 percent of the respondents, and the same was irrational.
In general, out of 13 EMPS, a majority of 12 were found adopted by more than 50 percent of the respondents. It is understood from the table that all the practices of urinary remedies were perceived as effective by the respondents.
Six EMPs viz., 3, 2, 4, 13, 9, and 1 had rationality sores of more than three were perceived as effective by the farmers. EMP 3 was adopted by 66.15 percent of the respondents with an MPEI of 2.143. Boerhavia diffusa plants have potent anti-microbial activity against various bacteria and fungi, which might be due to the plants phytochemicals (Baskaran et al., 2011). B. diffusa possesses anti-inflammatory immunomodulatory and anti-proliferative activity. B. diffusa  roots are a rich source of essential protein known as systemic resistance inducing protein (BD-SRIP), which shows strong systemic resistance against most commonly- occurring viral infections. Phytochemical investigation on B. diffusa roots revealed that the presence of a diverse class of chemical compounds including phenolic glycosides, terpenoid, organic acid, boeravinones A-J (a group of retenoids), flavon, isoflavone, flavanol, flavonoid glycoside, xanthone, lignin, purine nucleoside, sterol, sterol ester, ecdysteroid, fatty acid, hydrocarbons (Nadi and Ghosh, 2016). B. diffusa helps to improve renal function, and it acts as a diuretic and is responsible for the enhanced elimination of metabolic waste. It also would help in the faster improvement in Hb, potassium, phosphorous, urinary protein, and a more significant increase in serum potassium (Oburai et al., 2015). Hence the EMP was rated as rational by the scientist and perceived as effective by the farmers. Even though the practice was found to be rational and effective, the adoption of the practice is comparatively low. The useful part of the plant is the root. Due to the collection of roots, the chances of the plant's destruction may be high. This might be the reason for the low adoption of the EMP.
 EMP 2 was adopted by 71.90 percent of the respondents with an MPEI of 2.031. Asparagus racemosus root extract showed anti-bacterial, anti-fungal, and anti-inflammatory activity, making it a potential plant to be used as an active ingredient in the urinary infection formulation (Singh and Geetanjali, 2016). Hence, the EMP was found to be rational and effective.
EMP 4 was adopted by 98.45 percent of the respondents with an MPEI of 2.451. Pectin isolated from Centella asiatica showed immune stimulating activities (Wang et al., 2003). Triterpenoid saponins and methanol extract showed C. asiatica having an immunomodulatory effect (Jayathirtha and Mishra, 2004). Further, C. asiatica showed antiprotozoal activity against Entamoeba histolytica (Dhar et al, 1968). It also reduces the blood urea level and causes a moderate decrease in serum phosphate (Rao et al., 1967) and (Rao et al.,1969).
EMP-13 was adopted by more than 80.75 percent of the respondents with MPEI of 2.002. Saraca asoca possesses anti-bacterial and anti-fungal activities (Shirolkar et al.,2013). S. asoca root has been reported to be used in conditions of urinary passage obstruction due to kidney stones and is known for its potency to dissolve oxalic acid stones present in the kidney (Pradhan et al., 2009 and Begum et al., 2014). Hence the higher adoption rate in this EMP is rational.
EMP 9 was adopted by 63.05 percent of the respondents with an MPEI of 2.175. Hemidesmus indicus cools the urinary tract, alleviating the burning sensation during urination, and has been used to treat urinary infection with dark red, cloudy, painful urination, and cystitis, urethritis, kidney infections, and prostatitis. It also stimulates the 'mutravahastrota' to clear excess water without straining the kidney (Pole, 2006). Further, it acts as a diuretic (Gadge, and Jalalpure, 2011). Hence it is rational to apply them to prevent urinary infection.
EMP 1 was adopted by 78.09 percent of the respondents with an MPEI of 2.095. Aerva lanata showed anti-microbial activities against various strains of bacteria (Chowdhury et al., 2002). It possesses diuretic action. It reduced the oxalate-synthesizing enzymes and diminished the markers of crystal deposition in the kidney. A. lanata can be used as a curative agent for urolithiasis (Vetrichelvan et al., 2000 and Soundararajan et al., 2006). It also possesses nephroprotective activity that helps to reduce elevated blood urea and serum creatinine (Shirwaikar et al., 2004).
Out of the thirteen EMPS in urinary aid, twelve practices were judged as rational by the scientists. Twelve EMPs were adopted by more than fifty percent of the respondents and all the twelve practices were perceived as effective.
Conclusion
          The present study highlights that ethno-medicinal practices (EMPs) used by tribal farmers in Idukki district for urinary infections are largely scientifically rational, widely adopted, and perceived as effective. Out of thirteen documented practices, twelve were validated as rational based on expert evaluation, indicating a strong alignment between indigenous knowledge and scientific principles.
A majority of the EMPs were adopted by more than half of the respondents, with several practices showing very high adoption levels. All commonly adopted practices were also perceived as effective by the farmers, reinforcing their practical relevance in local healthcare systems. The presence of bioactive phytochemicals such as alkaloids, flavonoids, tannins, and saponins further supports the therapeutic potential of these remedies. The study underscores the importance of preserving, scientifically validating, and promoting traditional knowledge systems, as they offer cost-effective, accessible, and eco-friendly healthcare solutions. Integrating such validated EMPs into mainstream health practices could enhance sustainable rural healthcare and support the conservation of indigenous wisdom.
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