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Abstract
Introduction: Hypertension is an important noncommunicable disease of global significance. Low‑sodium salt substitutes (LSSS) are
increasingly being used for hypertensive persons. The sodium content of these salts is reduced by substituting varying proportion of sodium with
potassium. Materials and Methods: The present study was done to assess the awareness of ideal salt intake, knowledge of the availability of
LSSS, their indications, and contraindications among 165 doctors of Mangalore, Dakshina Kannada. Results: The knowledge of correct upper
limit of salt as 5 g/day was present in 46.7% of the participants and that for the availability of LSSS in 71%. Knowledge about the mechanism
of sodium reduction with potassium substitution was found to be correct in 17.6% participants. LSSS were prescribed by 31 (18.8%), and
118 (71.5%) participants did not know about their contraindications in patients with renal disease, cardiac problems, and diabetes and patients
on K‑sparing diuretics and painkillers. Conclusions: The study underlines the importance of knowledge about salt reduction, LSSS, their
indications, and contraindications in doctors. Regulated availability of these salts and widespread information for the primary care physicians
to prevent mishaps following their use is recommended.
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Introduction
Noncommunicable diseases (NCDs) were responsible for 68%
of the global deaths in 2012, and more than 80% of these were in
low‑ and middle‑income countries.[1] Globally, all the countries
are at different points in their progress towards the presentation
and control of NCDs due to variable socioeconomic conditions
and the phase in epidemiological transition. Hence, voluntary
global targets have been prepared so that all countries can benefit
from a comprehensive response. Of the nine global targets, the
WHO recommends a relative reduction of 30% salt/sodium
intake in the population with optimum salt intake recommended
as 5 g/day.[1] Salt reduction has a definitive role in the control
of blood pressure of patients on treatment for hypertension.[2]
According to a systematic review and meta‑analysis, the
prevalence of hypertension was 33% in urban and 25% in rural
Indians.[3] Exact mean population intake of salt is difficult to
estimate, but the overall mean intake according to a systematic
review varied from 5.2 to 42.3 g/day (mean of 10.98, 95%
confidence interval 8.57–13.40).[4] Modest reduction in the
salt intake for 4 weeks or more can have a significant effect on
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hypertensive and normotensive individuals which can reduce
stroke deaths by 14%, coronary deaths by 9% in hypertensives,
and 6% and 4% in normotensive individuals, respectively.[5]
Potassium in diet not only leads to reduction in blood pressure
but also has beneficial effects such as reduction in stroke,
renal (vascular, glomerular and tubular) damage and calcium
excretion.[6] Fruits and vegetables are the best natural sources of
the potassium. Apart from these, there are some salts that have
higher potassium and lower sodium called as low‑sodium salt
substitutes (LSSS). These have been demonstrated to reduce
blood pressure by studies in China and Tibet as well as by a
recent meta‑analysis.[7‑9]
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While higher potassium intake is beneficial, it is important to
remember certain conditions where higher potassium intake
can lead to hyperkalemia or renal damage. These include,
renal failure, diabetes mellitus, obstructive uropathy, or
chronic intake of non-steroidal anti-inflammatory drugs and
angiotensin converting enzyme inhibitors.[10,11]
With global salt reduction guidelines in place and many salt
substitutes available in the Indian market, in the shops as well
as in the e‑commerce marketplaces, the present study explores
the awareness among the health‑care professionals regarding the
quantum of salt reduction, various strategies available for doing
so, and the situations where the use of LSSS can be harmful.
The objectives were to assess the knowledge and awareness
regarding ideal salt intake and some key facts about LSSS.

Materials and Methods
Study setting

The present study was conducted among the doctors of
Mangalore in Dakshina Kannada. There are seven medical
colleges, one district hospital and Employee State Insurance
Hospital each and about eight large private hospitals.

Study design and sample

It was a cross‑sectional study conducted between July and
September 2017. Assuming the prevalence of right knowledge
about salt and salt substitutes to be 50% (no appropriate
baseline reference study available), using the formula 4pq/L2,
an absolute allowable error as 10%, about 10% nonenrollment
rate, and 1.5 design effect (owing to two‑stage random
sampling), the sample size was 165 doctors. Three medical
colleges, one government hospital, and four private hospitals
were thus selected. The required number of doctors was
enrolled by simple random sampling from each of these. Out of
total 625 doctors, 165 doctors were thus enrolled in the study.

Inclusion and exclusion criteria

Operationally, only health‑care providers or doctors involved
in active patient care were enrolled in the study. Preclinical
and para‑clinical doctors, except community medicine, were
excluded from the study. This was done assuming that the
participants from clinical and community medicine were
engaged in screening, diagnosis, or direct patient care which
requires counseling for salt reduction and possible use of
LSSS.

Data collection

Interview was conducted with eligible participants using
predesigned semi‑structured questionnaire at a mutually
convenient time. Anonymity of the study participants was
maintained to enhance the participation rate and to ensure
confidentiality. Details about age, gender, specialty, and
health‑care setting were collected. Interview schedule
included questions to assess the knowledge about salt
restriction in hypertension, LSSS, and their indications and
contraindications.

Statistical analysis

Data were analyzed using the Statistical Package for the Social
Sciences (SPSS) for Windows, version 16.0., SPSS Inc.,
Chicago, IL, USA. Results are expressed as frequencies and
proportions for categorical variables and mean and standard
deviation for continuous variables. Chi‑square test was applied
to assess the differences in knowledge across various study
variables. Two‑sided P < 0.05 was considered as statistically
significant.

Ethics approval

Approval of the Institutional Review Board and Ethics
Committee of Yenepoya University was obtained before
the commencement of the study. Informed written consent
was taken from all the study participants for voluntary
participation. All information collected was kept private and
confidential.

Results
A total of 165 doctors participated in the study. About 60%
of the participating doctors were males. The mean age of
the participants was 34.6 years (SD: 10.7 years). There were
76 (46%) from internal medicine, 40 (24%) from obstetrics
and gynecology, 28 (17%) from community medicine,
7 (4%) nephrologists, and rest from pediatrics and emergency
medicine. There were 126 doctors (76.4%) from medical
colleges, 20 (12.1%) from government district hospital, and
rest from private hospitals.
Details regarding awareness about salt and LSSS are described
in Table 1. Less than half of the participants were aware about
correct upper limit for daily salt intake as being 4–6 g/day
(77; 46.7%). Indian foods were rated as either moderately high
in salt content (88; 53.3%) or very high (75; 45.5%). Hundred
and seventeen (70.9%) participants were aware about the
availability of various brands of LSSS, but 102 (87.2%) could
not name any of the LSSS available in the Indian market. For
access to LSSS, 141 (85.5%) said that it is available in retail
shops, 106 (64.2%) reported its availability in medical shops,
and 121 (73.3%) participants said that it can be purchased
from online markets. While 72 (43.6%) did not know exact
indication for the use of LSSS, 87 (52.8%) reported that it is
used in hypertension. Only 29 (17.6%) participants knew that
potassium is used for reduction in sodium content in these
salts and only 31 (18.8%) had prescribed them during their
clinical practice.
Table 2 describes the awareness about the safety of the use of
LSSS. Hundred and eighteen (71.5%) participants did not know
about contraindications. Others said that it is contraindicated
in renal disease (12; 7.3%), cardiovascular diseases (2;
1.2%), hypokalemia (3; 1.8%), and hyponatremia (12; 7.3%).
Specialty was significantly associated with knowledge of the
WHO recommendation of salt intake and how sodium was
reduced in LSSS (P < 0.05). There was no association between
specialty and prescription practice of LSSS (P = 0.16).
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Table 1: Awareness about salt and low sodium salt
substitutes
Characteristic

Subgroups

Frequency
(n=165) (%)

Upper limit for salt
intake

<4 g/day
4‑6 g/day
>6 g/day
Don’t know
Yes

40 (24.2)
68 (41.2)
6 (3.6)
51 (30.9)
117 (70.9)

Lona
Tata Lite
Safola
Salt Lite
Don’t know
Any retail shops
Medical shops
Available online
Coronary artery disease
Chronic kidney disease
Hypertension
Don’t know
Yes
No

15 (12.8)
44 (37.6)
2 (1.7)
2 (1.7)
102 (87.2)
141 (85.5)
106 (64.2)
121 (73.3)
2 (1.2)
4 (2.4)
87 (52.8)
72 (43.6)
31 (18.8)
134 (81.2)

Are you aware of
low sodium salts
Name some brands
of low sodium salts
(n=117)

Where is low
sodium salt
available
Indications for low
sodium salts

Have you prescribed
low sodium salts

Table 2: Awareness about safety of low sodium salt
substitutes (n=165)
Characteristic

Subgroups

Frequency (%)

Diseases where
low sodium
salts are
contraindicated

Renal disease
12 (7.3)
Cardiovascular disease
2 (1.2)
Hypokalaemia
3 (1.8)
Hypertension
2 (1.2)
Hyponatraemia
12 (7.3)
SIADH, orthostatic hypotension
15 (9.1)
Don’t know
118 (71.5)
Safe to use low
Pedal edema
65 (39.4)
sodium salts in
Renal failure
74 (44.8)
patients with
Diabetes
78 (47.3)
K sparing diuretics
41 (24.8)
ACE inhibitors
37 (22.4)
Frequent NSAID users
36 (21.8)
Obstructive uropathy
36 (21.8)
SIADH: Syndrome of inappropriate antidiuretic hormone,
ACE inhibitors: Angiotensin‑converting enzyme inhibitors, K: Potassium,
NSAID: Nonsteroidal anti‑inflammatory drugs

Discussion
LSSS are very easily available in the Indian market. While
there are many methods to reduce the sodium content of
the salt, one of the most commonly used mechanisms is
replacing part of sodium with potassium which is beneficial
for most patients with hypertension. [6] The benefits of
potassium in hypertensive persons are well known. These
include, reduction in the risk of stroke, prevention of renal
damage (demonstrated in rats), reduction in ventricular
268

arrhythmias in patients with heart disease, cardiac failure
and left ventricular hypertrophy.[6‑8,12] Studies have shown
its effectiveness in reducing blood pressure in general
population as early as in a randomized controlled trial in
1994.[13] The intervention arm received salt with sodium,
potassium, and magnesium in the ratio of 8:6:1 and resulted
in mean reduction in systolic blood pressure by 7.6 mmHg
and diastolic by 3.3 mmHg.
The present study was an exploratory study to understand the
awareness among doctors from various specialties who are
likely to use these salt substitutes in their patients. Since it was
not being prescribed by more than 80% of the participants, not
many knew about the various brands available in the market.
However, a striking finding was that only few knew the exact
mechanism by which sodium content of the salt is reduced. This
lack of knowledge regarding the exact mechanism is reflected
in poor awareness about the conditions in which these salt
substitutes are to be avoided. These conditions were not known
to 70% of the participants. The participants were asked about
individual diseases and conditions when salt substitutes with
increased potassium are likely to harm, and the awareness was
found to be poor. This could be because <20% were actually
prescribing these.
Renal complications are common in patients suffering from
chronic hypertension where high potassium can be harmful.
Easy availability of supplements and food items with high
potassium in general market without necessary information
and education of stakeholders is likely to be detrimental to
the health of these patients.[11] Due to known problems in
patients with chronic kidney disease and heart disease, these
patients are excluded even from the trials of LSSS. This is
being done in spite of the close monitoring that is done when
compared to field setting. This itself raises serious questions
about the availability of LSSS in general market.[14] They
should be avoided in patients with chronic kidney disease
and cardiac problems and patients on angiotensin II receptor
blockers, potassium‑sparing diuretics, and nonsteroidal
anti‑inflammatory drugs. [10] Moreover, the study finds
suboptimal awareness about harmful effects of potassium
in specific diseases in medical community. The knowledge
of potential serious adverse effects in consumers is likely
to be poorer due to inadequate consumer warnings.[15] Clear
guidelines regarding when to use LSSS and when they are
contraindicated need to be framed and put up clearly on the
packages for the sake of consumers and providers. Published
literature so far has not explored this in terms of knowledge
or utilization surveys in India and other countries. Only case
reports of patients with specific comorbidities suffering from
ill‑effects of LSSS have been generally reported.[10,11]

Limitations of the study

The study was done in health‑care providers of a single city,
and hence, the generalization of findings for the larger medical
graternity should be done with caution.
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Conclusions
LSSS are available in the Indian market and are being
increasingly considered for use by doctors and patients.
But at the same time, the baseline awareness in the doctors
for the cutoff to be used for diagnosing hypertension, the
upper limit of salt intake, and advantages and disadvantages
of LSSS needs careful attention. A possibility of including
relevant information and warning on the packages and product
information of such salts is desirable to prevent problems due
to higher potassium content.
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