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ARTICLE INFO ABSTRACT

Introduction: One of the triggering factors for CKDu has been observed to be associated with
drinking water. In our hospital, we see many patients of CKD who appeared to be coming from a
particular geographical area. Hence, we performed this study to identify the common geographical
area and see if there have been reports of water pollution from that particular area. Methodology:
This retrospective cohort study included  all patients > 18 years old coming to OPD or admitted with
CKD. A detailed information was collected regarding patients' residence and their water source and
whether water pollution was reported from that common source. The data collected regarding the
geographical areas was matched with the geographical areas in previous reports where water pollution
had been reported. Results: Total 71 patients were included.  38 did not have any underlying cause
of CKD. 25 (75.75%) came from Madhya Pradesh and 12 (36.36%) came from Gujarat. It was
observed that the regions from which these patients came lied either in Narmada basin (Khargaon,
Khandva, Badwani and Alirajpur) or around it (Dhaar, Ratlam, Ujjain, Mandsor, Vadodara and
Godhra). Some previous studies reported that water in Narmada basin was polluted with agriculture
and industrial wastes and also contained chromium, copper and iron metals beyond the permissible
limits especially in the wet season. Conclusion: Water pollution due to agricultural and industrial
waste may contribute to development of CKD even in absence of any other risk factors. A separate
study is required for proving causation.
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INTRODUCTION

Chronic kidney disease (CKD) is a global health problem with
high morbidity and mortality (Levey, 2012) It affected 753
million people globally in 2016 (Bikbov, 2018) It multiplies
risk of diabetes, hypertension and cardiovascular mortality
manifolds (Couser et al., 2011; Sathya, 2012) 80% of cases
come from low or middle income countries (Couser, 2011).
African Americans, American Indians and South Asians are at
high risk due to socioeconomic and environmental reasons
(Appel et al., 2008). Water pollution has been reported to be
important for causation of CKD of unknown etiology (CKDu)
(World Health Organization, 2013), the most common
pollutants suggested being excess fluoride and hardness (Ca2+,
Mg2+), ions (HCO3-, Cl- , SO42-) (Dissanayake, 2017;
Chandrajith et al., 2011; Wasana, 2016; Wickramarathna et
al., 2017) and metals (arsenic, cadmium, aluminium) (Anon,
2016; Jayasumana et al., 2013) In India, the presence of silica
has also been a cause of concern (Khandare et al., 2015). In
our hospital, patients of CKD appear to be coming from a
particular geographical area. Hence, we performed this study
to identify the common geographical area and see if there have
been reports of water pollution from that particular area.

METHODOLOGY

The study was a retrospective cohort study carried out for one
year from January 2019 to December 2019. All Patients 18
years old and above coming to OPD or admitted with previous
or new diagnosis of CKD based on National Kidney
Foundation (NKF) guidelines (National Kidney Foundation,
2002) were included in the study. The records of these patients
were procured from the records section of the hospital and data
was collected.

A detailed information was collected regarding the
demographic data including the areas where the patients
resided, whether those areas had a common water bed or
source or not, and whether water pollution was reported from
that common source. Information regarding industrial area
present in the region and water pollutants reported in the
region in previous studies was collected. The data collected
regarding the geographical areas was matched with the
geographical areas in previous reports where water pollution
had been reported and with the areas in which industries were
present.
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RESULTS

Total 71 patients were included.  Out of these, 24 (33.80 %)
were females and 47 (66.19 %) were males. 33 (46.47%),
21(29.57 %) and 17 (23.94 %) belonged to ≤ 40 years, 41 – 60
years and > 60 years age group respectively. All 31 who were
< 40 years in age and seven patients of age 41-45 years did not
have any underlying cause of CKD. Out of the 33 patients 25
(75.75%) came from Madhya Pradesh, 12 (36.36%) came from
Gujarat while only one came from Rajasthan. Out of the 25
patients of Madhya Pradesh, 7 (28%) came from Khargaon, 4
(16%) from Dhar and 3(12%) each came from Khandwa,
Badwani and Ratlam. (Table 1) Out of the 12 patients from
Gujarat, 6(50%) came from Vadodara, 2(16.66%) each came
from Godhra, Rajpipla and Mahisagar. The regions from which
these patients came was recorded and plotted on the
geographical map. (Fig. 1) It was observed that most of these
areas lied either in Narmada basin (Fig. 2) (Khargaon,
Khandva, Badwani and Alirajpur) or around it (Dhaar, Ratlam,
Ujjain, Mandsor, Vadodara and Godhra).

Table 1. Areas from where patients with no underlying cause of
CKD came

S.no Madhya
Pradesh (25)

No. of
patients (%)

Gujarat
(12)

No. of
patients (%)

1. Khargon 7 (28%) Vadodara 6 (50%)
2. Dhaar 4 (16%) Godhra 2 (16.66%)
3. Badwani 3 (12%) Mahisagar 2 (16.66%)
4. Ratlam 3 (12%) Rajpipla 2 (16.66%)
5. Khandva 3 (12%)
6. Javra 2 (8.0%)
7. Alirajpur,

Ujjain, Mandsor
1(.04%) each

Footnote: 1. Rajpipala, 2. Panchmahal, 3. Bharuch, 4. Godhra, 5. Vadodara,  6.
Dahod, 7. Halol, 8. Chota Udaipur, 9. Mahisagar, 10. Mandsaur, 11. Ratlam,

12. Ujjain, 13. Dhar, 14. Jahwa, 15. Indore, 16. Nagda, 17. Khargaon, 18.
Khandwa, 19. Jhalawar; 20. Badwani, 21. Alirajpur; 1-9: Gujarat, 10-20:

Madhya Pradesh; 21: Rajasthan

Fig.1 Areas where patients belonged

Our search for studies regarding water pollution in this region
yielded one study which reported that water at Sandia,
Hoshangabad, Mandleshwar and Garudeshwar stations in
Narmada basin contained chromium, copper and iron metals
beyond the permissible limit. The contents of metal ions were
higher during February and June month (Jakir Hussain, 2014).
Another study reported that water quality of Narmada was not
suitable for consumption in monsoon season (Nidhi Gupta,
2017).

Fig. 2 Narmada basin

In a study in 2014, the water quality analysis indicated that the
river water in the Pipariya area was polluted and can serve as a
bad habitat for many aquatic animals including endangered
species with Narmada River (Mukesh Katakwar, 2014). The
authors suggested the major source of pollution to the
Narmada river being the anthropogenic municipal solid waste
and sewage from nearby towns/habitations, agricultural runoff
and native soil erosion. They suggested that quality of the
Narmada River was degraded due to the municipal and
industrial discharges from the catchment.

DISCUSSION

CKD has now become a global health problem in both
developing(18) and non-developing countries.(19) Diabetic
glomerulosclerosis and hypertensive nephrosclerosis are
supposed to be the major pathological entities as it is usually
related with diabetes, old age and hypertension (Levey, 2012).
CKDu has been reported to be common in agroindustrial
sectors. While some report that the main etiology is pesticides
used in agricultural activities (For example, sugarcane culture),
(Jayasumana, 2017) others (Valcke, 2017) showed a role of
nephrotoxic agrochemicals as the cause. Some heavy metals
like cadmium, mercury, lead, chromium and platinum have
also been suggested to be related to the increased risk of CKDu
(Barbier et al., 2005; Johri, 2010; Jha, 2013) Additionally, in
some countries dehydration and chronic heat stress is
considered a key contributory etiologic factor (Soderland,
2010).

In a Srilankan study, elevated concentration of hardness,
fluoride, salinity and alkaline nature of water with higher
concentrations of Ca, Mg, Fe, and DOC levels (dissolved
organic carbon) were reported to be the main issues reported in
water in the areas from where cases of CKDu were coming.
They also reported poor water quality in these areas in wet
season (Titus Cooray, 2019). In a study published in India, the
odds of finding agricultural and industrial workers in patients
with CKD were significantly greater than that in controls
(Muley, 2019) may be because of presence of environmental
or industrial toxins such as residual pesticides, fluoride,
aluminum, cadmium, and cyanobacteria in drinking water.
Thus, to reduce the burden of CKD, the risk factors associated
with CKD locally should be identified, and then, policies
should be aimed to make people aware of the risk factors. We
performed this study to see if water pollution can be a
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contributory factor for the CKD seen in young patients (with
no history of diabetes or hypertension or any other cause for
CKD) coming to our hospital. We observed that the regions
from where these patients were coming lied in or around the
Narmada basin. We also found that there have been reports of
presence of heavy metals in water and water pollution due to
sewage and agroindustrial waste in this region in the past. It
has been shown that the risk of CKD generated by pesticides
can be even higher due to the presence of heavy metals like
cadmium and lead due to synergistic toxicity of pesticides and
heavy metals (Jha, 2013) Hence, we inferred that water
pollution might be a contributory factor in development of
CKDu in young patients coming to our hospital.

It might be argued that the region from where these patients
are coming is actually the surrounding region of the hospital
and that a major chunk of our patients come from this region
hence it might be just an illusion that our CKD patients are
coming from these areas. However, we found that the
proportion of CKD in these patients was much higher than that
in patients coming from other areas. In higher proportion or
not, the fact still remains that young people without any
underlying cause are developing CKD  and those with diabetes
also developed CKD at a quite young age. Hence, although this
study does not prove causation, it still gives a good reason to
study the water in this area (keeping CKD especially in mind)
for contaminants which may lead to CKD.

Conclusion

Although a separate study is required for proving causation,
this study highlights the fact that water pollution due to
agricultural and industrial waste may contribute to
development of CKD even in absence of any other risk factors
and this should be kept in mind while making policies for
management of water resources being used for domestic
purposes.
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