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Abstract

Background:

It is well recognized that dietary acidic load directly or indirectly affects overall health in many aspects. One's
food habit is responsible for the dietary acidic load by producing acid or alkaline precursors. Naturopathy is an
alternative system of medicine which highly emphasizes lifestyle changes for disease prevention and management.
One of its basic principles is to consume more naturally available food like fruits and vegetables and avoid food
from animal sources and processed food helping the body to maintain an appropriate acid-base balance. This study
aims to evaluate the urine pH of patients admitted to a residential naturopathic hospital before and after the
naturopathic diet intervention of 1 week.

Methods:

Every patient [n=35] who got admitted from February 2022 to April 2022 was recruited for this prospective single-
centre single-arm pre-post study to evaluate the effect of a naturopathic diet on urine pH, considering the inclusion
and exclusion criteria. A one-week naturopathic diet intervention was given to the patients. The urine pH was
measured before and after the naturopathic diet intervention, as urine pH reflects our body's net endogenous acid
production [NEAP]. Many clinical trials and reviews describe the importance of dietary acidic load in disease
prevention and management. However, no study portrays the importance of the naturopathic diet principle in
disease prevention and management relating to dietary acidic load.

Results:

There was a significant difference in the mean outcomes of the group [p=0.007]. The intervention increased the
urinary pH after seven days.

Conclusion:

A naturopathy diet can positively affect health by maintaining the urine pH at appropriate levels and preventing
our body from many metabolic conditions.
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1. Introduction

The nature of a diet can affect the acid-base balance
of our body by producing acid or base precursors. A
protein-rich diet, especially from animal sources,
increases acid production and causes a low-grade
metabolic acidosis state. This low-grade metabolic
acidosis [MA] can cause alterations in our body,
including insulin resistance, diabetes, hypertension,
bone disorders, and other complications. A diet rich
in fruits and vegetables increases the production of
base precursors [1,2]. Thus, the capacity of a food to
produce acid or base precursors is termed the
Potential Renal Acidic Load [PRAL]. Higher the
PRAL higher the acid production and the lower the
urine pH. Urine pH is an indicator of net endogenous
acid production in our body. The net endogenous
acid production [NEAP] is the total amount of acid
excreted in urine [3]. Processed food and food from
animal sources have a higher dietary acidic load.
However, naturally available food like fruits and
vegetables are alkaline which helps to prevent our
health from disease conditions [4,5]. By following
the naturopathic diet principle, one can prevent the
occurrence of so many metabolic disorders by
maintaining the urine pH at an appropriate level
because increased net acid production in our body is
highly linked to causing the number of metabolic
disorders. To confirm this hypothesis, the subjects
were given a one-week naturopathic diet
intervention, and the urine pH was measured before
and after the intervention.

2. Materials and methods

Ethical clearance from the National Institute of
Naturopathy ethical committee was obtained
[01/0822021] before the study, and permission from
JSS Nature Cure and Yoga hospital was also
obtained for data collection.

Type of Study

This was a prospective single centre single-arm pre-
post study

Sampling method

Convenience sampling

Patient recruitment

The subject recruitment was from the naturopathy IP
department at JSS Nature Cure and Yoga Hospital
Coimbatore. Information about the study was
provided during admission, and the patient's
informed consent was taken. Based on inclusion and
exclusion criteria, subjects were recruited for the
study.

Eligibility criteria

Inclusion criteria

patient getting admitted to a naturopathic
department for at least one week, adult male and
female aged 18 to 60 years.

Exclusion criteria

The patient who is already following a naturopathic
diet regimen and the patient with the following
conditions are excluded from the study since it can
affect the urine pH. They are Kidney stones, diabetic
ketoacidosis, dehydration, acidosis, starvation,
diarrhoea, kidney failure, gastric suctioning,
respiratory alkalosis, kidney tubular acidosis,
pyloric obstruction, and urinary tract infection.
Patients taking medications which can alter the urine
pH were also excluded from the study [6].

Sample size and study duration

Every patient [n=35] who got admitted from
February 2022 to April 2022 was recruited for the
study considering the inclusion and exclusion
criteria, and the intervention was given for one
week. Totally 40 patients were explained about the
study and got informed consent. They were taken
into the study during the mentioned above. 5
members were dropped from the study and left the
hospital for one week.

Study settings

The study was conducted in JSS Nature Cure and
Yoga hospital, Coimbatore. The urine samples were
tested for pH in the biochemistry laboratory
immediately after collecting the samples of each
person. Each person recruited for the study was
given a sterile container and explained how to
collect the clean catch urine samples. The samples
were again collected from the participants after one
week of their treatment in the naturopathic hospital.
Data collection procedures and instruments used
A clean catch Urine sample was collected with a
sterile container during the patient's admission, and
the pH was measured immediately. A naturopathy
diet was given as an intervention for one week. This
includes 3 to 5 servings of fruits and vegetables and
1 to 2 servings of cooked millet. Again, the urine
sample was collected after a week and analyzed for
the results immediately. The urine pH test strip
measures the pH of the urine.

Moreover, the measurement of the strip ranged
between 1 and 14 [6]. A trained Pathologist carried
out the test. The data were checked for normality of
distribution using the Kolmogorov-Smirnov Test of
Normality. It was not normally distributed. Hence,
the Wilcoxon signed-rank test was used to compare
the mean values of pre and post-intervention.

3. Results

The demographic characteristics of participants in the study are described in Table 01.
Table 01: Demographic distribution of the study population.

Age in years Frequency

Percentage

19-35 14

40
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36-50 14 40

51-60 7 20

Gender Frequency Percentage
Male 20 57.14
Female 15 42.86

The following table highlights the comparison of pre and post-intervention of mean urine pH using the Mann-

Whitney U test [Table 02].

Table 02: Pre and post-mean value comparison of urine pH.

Group Mean SD P value
Before 6.34 0.58 0.00714
After 6.64 0.55

There was a significant difference in the mean
outcomes of the group [p=0.007]. The intervention
increased the urinary pH after seven days.

4, Discussion

The present study focused on the effectiveness of a
Naturopathic diet on urine pH. It was a prospective
single-centre pre-post study. A recent study reported
that urine pH is one of the parameters indicative of
dietary acidic load [6]. Most of the time, consuming
food with a high dietary acidic load is highly linked
to biomarkers of inflammation and hyperglycemia
[7]. A higher dietary acid load can increase levels of
glucocorticoid which has been associated with brain
atrophy and glutamatergic neurotransmission
dysfunction leading to depression [8]. The high
dietary acidic load causes tubular injury through
elevated renal ammonium concentration. The acid
retention also activates the intrarenal renin-
angiotensin system by stimulating the production of
aldosterone and inducing the production of
endothelin-1, leading to the progression of kidney
disease and injury [9]. It is also a risk factor for
developing metabolic disorders [10]. Certain drugs
such as methionine [liver disorders and viral
infections], mandelate [prevent or control returning
urinary tract infections caused by certain bacteria],
phosphate salts [cleansing of the bowel, decreased
blood phosphate, constipation, high blood levels of
calcium, and heartburn], or ammonium chloride
[treatment of cough with mucus] reduce urine pH to
some extent [11]. Also, furosemide, a loop diuretic
used to treat kidney disease, acidifies the urine [12].
Other than the drugs, acidic urine also results from
consuming food with a high dietary acidic load. This
includes more protein-based animal food, processed
food and consuming fewer fruits and vegetables.
The present study also observed a low urine pH in
most cases, mainly due to the dietary components.
These components release acid and alkaline
precursors; the acid precursors after metabolism are
phosphorus and proteins [mainly the sulphur amino
acids, such as cysteine, methionine and taurine, as
well as cationic amino acids, such as lysine and
arginine]. The nutrients precursors of alkali are
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potassium, magnesium and calcium. The kidneys
eliminate the products from the metabolism of some
anions [chlorine, phosphorus, and sulphate], organic
acids and cations [sodium, potassium, calcium, and
magnesium]. If the amount of anions exceeds that of
cations, a mechanism of urinary acid excretion
[hydrogen ions H*] is stimulated. A diet high in
protein and phosphorus and low in potassium,
calcium and magnesium impacts long-term health
since these are considered acidogenic. A continuous
low urine pH is indicative of increased net
endogenous acid production [13] and leads to low-
grade metabolic acidosis [MA][1]. The normal
range for urine pH is 4.5 to 7.8 [14]. Nevertheless, a
urine pH of 6.5 or less can suggest low-grade
metabolic acidosis [15]. One of the complications of
low-grade MA is the increase in cortisol secretion
and the decrease in its inactivation, leading to
hypercortisolism which increases the risk of various
metabolic disorders such as sarcopenia, insulin
resistance, Type 2 diabetes mellitus and
cardiovascular diseases [1] also the metabolic
acidosis leads to tissue damage and initiates
inflammatory responses. For instance, red meat has
protein, phosphorus, and a N-glycolylneuraminic
acid, that promotes inflammation. Cruciferous
vegetables are a rich dietary source of
isothiocyanates and indole chemicals, which have
been shown to have anti-inflammatory functions [7].
A low-carbohydrate, high-protein diet with
increased acid load results in urine chemistry.
Magnesium levels, citrate levels and pH of the urine
are decreased, while calcium, undissociated uric
acid, and phosphate levels are increased. It results in
an increased risk for kidney stones. Calcium as
phosphates and carbonates ia a large reservoir of the
base in human body. In response to an acid load,
these salts are released into the circulation to ensure
pH homeostasis, and hence calcium urine loss is
always higher [2]. Hence urinary pH is an indicator
of the net endogenous acid production in our body
based on the dietary acidic load. Maintaining its
unacceptable levels helps our body maintain health
and prevent many other disease conditions.
Naturopathy can play an essential role in controlling
this pH and avoiding complications. Diet therapy is
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the main modality under naturopathy which stresses
that the food must be taken in natural or maximum
natural form only. Seasonal fruits, fresh green leafy
vegetables and sprouts are excellent natural foods.
These diets are alkaline and purify the body,
improve health and render it immune to disease.
Naturopathy believes that to preserve health; the diet
should consist of at least 20% acidic [cooked] and
80% alkaline [uncooked] food [5]. Considering the
importance of food in Naturopathy, it is regarded as
Basic Medicine. Thus, a naturopathic diet which is
more alkaline with more fruits, vegetables and less
processed food can help our body maintain an
appropriate urine pH by reducing the net
endogenous acid production in our body. When the
diet is balanced with more alkaline food per the
naturopathic diet principle, the body's ionic balance
is maintained at appropriate levels and thus helps
prevent disease conditions [5]. Hence a natural
dietary intervention following the naturopathic diet
principle helps to eliminate bodily toxins, helping
the body to recover and rejuvenate. The results thus
show that the naturopathic diet can maintain the
urine pH towards the alkaline side and prevent the
body from metabolic disorders during the later
stages of life. This experiment provides new insight
into the relationship between a Naturopathic diet and
urine pH in preventing diseases. Further research is
required to prove the efficacy of a naturopathic diet
in preventing metabolic disorders with larger sample
size and extended time span.

Limitations of the study

The study has a small sample size and a
heterogeneous population with a short-term
intervention. More studies with larger sample sizes
and multicentric interventions are essential for better
clinical evidence.
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