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ABSTRACT

Sodium, an element needed for the normal human physiology is known to be associated with high blood pressure and other
consequences if consumed in excess. The assessment of knowledge and behavior related to sodium that is consumed in the form
of salt plays an important role in the control of cardiovascular diseases. To control the intake of sodium, dietary sources of sodium
need to be identified. To address this, a community-based cross-sectional study was conducted among women aged 20 to 59 years
in north India, where knowledge, attitude, and behavior questionnaire given by the World Health Organization and 24-h dietary
recall were used. The mean age of the participants was 34.5 years, and the majority of them were homemakers. Approximately, 80%
of the participants believed that high salt diet causes serious health problems, and only 5% of the participants were aware of the
existence of a recommendation for daily salt intake. Less than 20% of the participants took measures to control their salt intake.
Vegetable-based dishes were found to be the major contributors to the daily salt intake followed by pulse-based and cereal-based
dishes. This is because of the high quantity in which they are consumed. Food cooked at home contributed to 90% of the daily
salt intake. To control the salt intake, we should cut- down the discretionary salt use. Dietary advice should be customized to
the individual, and the family physician plays an important role in this. Behavioral change is the need of the hour to control the
epidemic of non-communicable diseases.
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Introduction

Sodium is an important element needed for normal physiological
functioning of the human body. It is involved in maintaining
fluid-electrolyte balance, cell integrity, generating nerve
impulses, and vatious other important functions.! Metabolic
studies have shown, with long-term intake of 0.25 ¢-0.9 ¢
salt (i.e. 100-375 mg sodium) per day, sodium balance can
be maintained.” Over the ages, the salt intake has increased,
and the global mean salt intake was estimated to be 10.06
(9.88-10.21) g/day in 2010.7) A systematic review was done in
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India which included studies from 1986 to 2014 showed overall
mean weighted salt intake to be 10.98 g/day (95% confidence
interval 8.57— 13.40).1

Scientific and medical evidence associates excessive sodium
intake to high blood pressure and secondary consequences
such as cardiovascular disease and stroke.F” High salt intake is
also known to cause osteoporosis, obesity, gastric cancer, and
chronic kidney disease.” This calls for a reduction of salt in the
diet which is supported by strong scientific evidence that shows
its beneficial effect in reducing blood pressure, especially among
the population who consume salt of more than 5 g/day.>'1 A
reduction of 3 g/day over 30 years is expected to avert neatly
4 lakh cases of hypertension and about 81,000 deaths from
myocardial infarction and stroke in India."!
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To reduce blood pressure and risk of cardiovascular disease and
stroke, the World Health Organization (WHO) recommends a
reduction in sodium intake to less than 2 g/day (i.e. 5 g/day salt)
in adults (>or = 16 years).['! Salt reduction at population level
forms the keystone to control cardiovascular diseases, and it is
one among the top five priority interventions that have been
identified to prevent Non Communicable Diseases (NCDs).['*!

To be able to bring about a reduction in population salt intake,
their knowledge and behavior related to salt intake and the
sources of dietary sodium need to be assessed as population
knowledge and behaviors, influence salt consumption and are
considered the modifiable mediating factors that are flexible to
change.!

India is a diverse nation with multiple religious, cultural, and
dietary practices. The food habits vary from region to region
and so do the food items, which contribute to the increased salt
intake. There is little-published literature regarding the sources
of dietary sodium in north-India. The study of knowledge
and behavior related to salt consumption of women becomes
important here, as they are mostly involved in cooking meal for
the family and indirectly determine the salt consumption of the
family. Hence, this study was conducted among women 20 to
59 years of age to assess the knowledge and behaviors related
to salt consumption and sources of dietary sodium.

Materials and Methods

Ethical clearance was obtained from the All India Institute of
Medical Sciences, New Delhi, ethics committee. The participant
information sheet was read out to each participant, and written
consent was taken.

This community-based cross-sectional study was conducted
in Dakshinpuri extension, an urban resettlement colony in
south-east Delhi. The study included women of the age 20 to
59 years residing in the colony for at least 6 months. The sample
size was estimated to be 434 from an estimation of 52% women
reporting lowering of salt in their diet was important,'” and
relative precision of 10%.

The list of eligible participants was obtained from the
computerized population database of 6 blocks of Dakshinpuri
extension. Simple random sampling was done using Microsoft
Excel, and a list of 450 participants was made. The participants
with the known history of heart or kidney failure, stroke and
liver disease, pregnant or lactating women, those recently started
on diuretics (<2 weeks), and any disease that alters their dietary
habits were excluded.

Data were collected from October 2017 to December 2017.
House to house visit was made, and of the 450 participants
approached, 426 agreed to participate. They were interviewed
with a pre-tested, semi-structured questionnaire, which
covered the following domains of basic socio-demographic

Journal of Family Medicine and Primary Care

details, lifestyle behaviors, and questions on the knowledge,
attitude, and behaviors adapted from the WHO/Pan American
Health Organization (PAHO) protocol for population-level
sodium determination and salt module of the WHO STEPS
questionnaire were included.'!*!

A 24-h dietary recall was taken in detail by the investigator.
Standard measures were used to quantify the food items. Data
were entered in the DietCal software, which is a tool for dietary
assessment that gives the nutritive value of most of the food items
from the Indian Food Composition Tables 2017. It also contains
standard food recipes for some of the south and north Indian
food items and gives the nutritive value of the same. For the
recipes that were missing in the DietCal software, nutritive values
were obtained from the “Nutrify India Now” app, developed by
the National Institute of Nutrition, Hyderabad. The quantity of
each food item consumed by the participant was entered in the
softwate or the app. The sodium content of the packed food items
was noted from the nutritive information given on the packet
and entered in the software. The software calculated the sodium
content of each of the food item from the quantity consumed. It
gave the inherent sodium content of the raw food item and also
the sodium from the salt that is added while cooking. After data
of all the participants were entered and sodium content calculated,
the results were exported to Microsoft Excel for further analysis.

Three different types of classification of food items were made.
First was depending on the basic ingredient of the recipe, second
from the place of preparation of food, and the third was from
whether the food was high fat, salt or sugar (HFSS) or non-HFESS.
Under each classification, the sodium content of each food group
of all participants and their contribution to the total daily salt
intake of all the participants was calculated. The contribution
of each food group to the daily sodium intake was expressed in
percentages in each of the three types of classification.

Data were entered in Microsoft Excel, Windows version 2007.
The statistical analysis was performed using STATA 12.1. Results
about knowledge and behavior were expressed in proportions. To
compare it among the less and more educated participants, the
Chi-squared test and Fisher’s exact test were used. The P value
was calculated to express statistical significance, and a value of
less than 0.05 was considered statistically significant.

Results

Out of the 450 participants in the list, five had moved out
and three were ineligible (pregnant and lactating). Of the 442
remaining participants, 11 were not available during the three
visits made and five refused to take part, giving a response rate
of 96.4%.

The mean age of the participants in our study was
34.5 years (SD = 9.4), and more than two-third were between 20
and 39 years. The majority of the participants (78%) were currently
married. Approximately, half of the participants (53%) lived in
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nuclear families. The majority of them were educated up to high
school certificate. More than two-third of the participants were
home-makers only. Approximately, 42% of the participants belonged
to the lower middle class, followed by 33% in the upper lower class
and the rest belonging to the upper middle class according to the
updated Kuppuswamy’s socio-economic classification.'” None
of the participants reported to either smoke or consume alcohol.
Participants” demographics are summarized in Table 1.

Two-third of the participants were predominantly on mixed diet,
and one-fourth were on vegetarian diet only. Rest of them were
vegetarians who consumed egg. Among the total 426 participants,
44 claimed to have restrictions in the diet where 20 claimed to
have low-sugar and low-rice diet, low-salt diet was claimed to be
consumed by 20 participants, and low-fat diet by 28 participants.
All the participants consumed food cooked at home daily. Over
three-fourth of the working participants claimed to have never
consumed food from the canteen in their workplace in the past
2 months. Food from the canteen was reported to be consumed
daily by 15%, and street food or food from the restaurant was
consumed almost weekly by 18% of the participants. Nearly,
half of the participants rarely had such food.

Knowledge and behavior related to dietary salt

Approximately, 80% of the participants reported that high
salt consumption causes serious health problem and the most
common health problem being high blood pressure (45%).
Only 5% of the participants were aware of the existence of
recommendation for daily salt intake. Out of this 5%, only
nine participants knew the exact recommended daily salt
intake (i.e. <5 g). Nearly, 80% of the participants reported to
consume just the right amount of salt.

Table 1: Distribution of participants by
socio-demographic factors (n=426)

Variable Sub-group Frequency Percentage
Age groups 20-29 149 35.0
(years) 30-39 148 34.7
40-49 82 19.3
50-59 47 11.0
Marital status ~ Married 330 77.5
Never married 67 15.7
Widow/divorced 29 6.8
Number of <=5 244 57.3
family members >5 182 427
Type of family  Nuclear family 227 53.3
Extended family 199 46.7
Educational Illiterate 63 14.8
qualification Upto middle school certificate 28 6.6
High school certificate 177 41.5
Above high school certificate 158 37.1
Occupation Homemaker only 304 71.4
Working outside 122 28.6
Socio-economic Upper middle class 97 25.1
status (n=386)* Lower mddle class 163 42.2
Upper lower class 126 32.7

*Income not reported by 40 participants

Journal of Family Medicine and Primary Care

Less than half (43%) of the participants reported that lowering
salt in diet is somewhat important, and 33% reported that it is
very important. Approximately, 82% of the participants do not
restrict their salt intake and only 18% do. The most common
method of restriction being not adding salt at the table followed
by avoiding or minimizing consumption of pickle or papad.

Forty-four percent of the participants often or always add salt
while kneading dough and almost 50% of the participants add
salt while cooking rice. Over 30% of the participants often add
salt to the salad. Among the total 426 participants, 23 claimed to
never add salt while cooking rice, kneading dough, to the food at
the table, and to the salad. There were many statistically significant
differences in the knowledge and behaviors related to dietary
salt among the more-educated compared to the less-educated
participants. The knowledge and behavior related to dietary salt
is summarized in Table 2.

Sources of dietary sodium

The maximum contribution to the daily salt consumption of
the participants was by the vegetable-based dishes such as
cooked vegetables including tubers (31%). Twenty-six percent
of daily salt intake was contributed by pulse-based dishes such
as dal or curries. Cereal-based food such as roti, paratha, or rice
contributes to 23% of the daily salt intake of the participants.
Non-vegetarian food items such as meat, egg, and their curries
contribute to 9% of the daily salt intake. Snacks that include
samosa, biscuits, rusk, puff, pizza, sauces, etc., contributed to
7% of the daily salt intake. Beverages such as milk and milk
products, coffee, and tea were found to contribute to 3%, and
pickle or chutney contributed to 1% of the daily salt intake of
all the participants. Fruits contributed to 0.018% of daily salt
intake. The sources of dietary sodium are summarized in Table 3.

It was noted that 95% of the total sodium intake was contributed
by the salt added while cooking the food item, and the rest 5%
was present inherently in the raw products.

Maximum contribution to daily salt intake was by the food
prepared at home (90%), followed by packed food i.c. food items
bought from stores such as biscuits, chips, puff, maagi, pickles,
sauces, ready to eat food items, etc., (7%) and food prepared
outside the home (food items consumed in restaurant, canteen,
street food, at weddings or other gatherings, and home-delivered
food) contributed to 3% of daily salt intake. High fat, salt, or
sugar food items such as chips, fried food, sugar-sweetened
carbonated beverages, sugar-sweetened non-carbonated
beverage, ready-to-eat noodles, pizzas, burgers, potato fries,
and confectionery items contributed to 4% of daily salt intake.

Discussion

The study involved women 20 to 59 years of age, who were
mostly housewives residing in a resettlement colony. The study
found the participants to be fairly knowledgeable about salt with
nearly 80% aware of the harmful effects of high salt intake, a
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Table 2: Knowledge and perception related to salt consumption by education

KAB questions

Overall Below high school certificate High school certificate or more P
Believe that a high salt diet could cause a serious health problem
Yes 79.3 75.8 85.4 0.02
No 20.7 24.3 14.6
Knowledge about the diseases caused by high salt diet
High blood pressure 44.0 42.9 47.5 0.5
Bone problem 11.7 10.8 13.3
Others (itching and iodine problem) 1.2 1.1 1.2
Do not know 42.5 45.2 40.0
Know about the existence of recommendation for daily
maximum salt intake
Yes 5.4 2.6 10.1 0.001
No 94.6 97.4 89.9
Perception about their salt consumption
Too little 14.1 17.5 8.2 0.005
Just the right amount 78.6 77.3 81.0
Too much 7.3 5.2 10.8
Importance of lowering the salt/sodium in diet
Very important 32.6 321 33.6 0.7
Somewhat important 43.4 43.7 43.0
Not at all important 6.8 6.0 8.2
Do not know 17.2 18.2 15.2
Addition of salt while kneading dough
Nevet/rarely 44.4 40.3 51.3 0.002
Sometimes 11.5 9.3 15.2
Often/always 441 50.4 33.5
Addition of salt while cooking rice
Nevet/rarely 51.7 46.6 58.9 0.03
Sometimes 10.3 123 7.0
Often/always 38.5 411 34.1
Addition of salt to food at the table
Never/ratrely 70.2 73.9 63.9 0.09
Sometimes 23.0 20.1 27.9
Often/always 6.8 6.0 8.2
Addition of salt to salad at the table
Never/ratrely 32.2 34.7 27.9 0.02
Sometimes 29.8 32.5 25.3
Often/always 38.0 32.8 46.8
Practice on a regular basis to control salt or sodium intake
Yes 17.8 19.0 15.8 0.4
No 82.2 81.0 84.2
Method practiced to control salt or sodium intake
Do not add salt at the table
Yes 16.2 18.3 12.7 0.1
No 83.8 81.7 87.3
Avoid/minimize consumption of pickle/papad
Yes 4.9 5.6 3.8 0.4
No 95.1 94.4 96.2
Look at the salt labels on food
Yes 0.9 0.4 1.9 0.1
No 99.1 99.6 98.1
Avoid/minimize consumption of processed foods
Yes 0.7 0.0 1.9 0.05
No 99.3 100.0 98.1
Contd...
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Table 2: Contd...

KAB questions

Percentage

Overall Below high school certificate High school certificate or more P
Buy low salt alternatives
Yes 0.2 0.4 0.0 0.6
No 99.8 99.6 100.0
Use spices other than salt when cooking
Yes 0.2 0.0 0.6 0.4
No 99.8 10.0 99.4

Table 3: Proportion of dietary sodium by sources in total
salt consumed by all the participants (On the basis of the
basic ingredient of the recipe)

Food groups* Percentage
Vegetable-based dishes 31
Pulse-based dishes 26
Cereal-based dishes 23
Non-vegetarian dishes 9
Snacks 7
Drinks and beverages 3
Pickle/chutney 1

*Food groups are listed in descending order of their contribution to the total dietary sodium

little less compared to the Johnson ez a/. study (90%), and almost
double the Garg ¢7 a/. study finding (48%).!'** Similar to other
studies, hypertension was the single largest problem reported to
be caused by high salt diet, but the proportion of participants
reporting it were less in our study compared to studies by Grimes
¢t al., Land et al, and other studies.’ ) Most participants were
not aware of the other harmful effects of high salt intake such
as, stomach cancer, kidney disease, etc., which was also seen in
the above-mentioned studies.

In this study, only 5% of the participants were awatre of the
existence of a recommendation for daily salt intake, and only
nine participants knew the exact amount. This is in contrast with
the Johnson ez al. study, where 70% of the participants identified
the recommended intake.'" In that study, all the participants
were asked about the recommended daily salt intake, and the
resulting high number can be owing to chance alone. However,
in our study, this question was asked to the participants who
were aware of the existence of recommendation for daily
maximum salt intake. In the by Gatg ¢/ a/. study done in urban
Delhi, 21% of the participants knew that a maximum daily salt
consumption limit should be there, and 18% knew the correct
amount of daily salt consumption.? All these figures show that
there is poor awareness among the general population about the
recommendation. A study conducted by Fathima ¢# a/. among the
health care providers in Mangalore, Karnataka reported that less
than half of the participants were aware of the upper limit of the
daily salt intake, which shows that the people who are supposed
to advice the patients are themselves unaware.*’

In our study, neatly 80% of the participants reported to consume
“just the right amount” of salt. Almost similar finding was seen

in the Johnson e al. (73%) and Gatg et al. (67%) studies.l'*"
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About three-fourth of the participants believed that reducing
salt in diet is important, which is an appreciable proportion, for
any intervention to work. As seen in the Johnson e 4/ study,
there were significant differences in the knowledge and behavior
related to dietary salt among the more-educated compared
to the less-educated. Therefore, education was found to be a
determinant of knowledge and behavior related to dietary salt.

In most of the other studies, women had favorable behavior
with regard to salt use. We observed in our study that half the
participants always add salt while cooking rice and kneading
dough. This resultis in accordance with the fact that discretionary
salt is the main source of salt in developing countries and
avoiding addition of salt in these that form the staple food would
decrease the salt intake substantially.

Only 18% of the participants reported restricting salt in their
diet, which is a small proportion compared to the nearly 75% of
participants who believed that salt reduction is important. This
proves the mete belief that “salt reduction is important” is not
motivating enough for the participants to practice it. The most
common method to be practiced to reduce salt intake in our
study was by not adding salt at the table followed by avoiding
papad and pickle. In the study in Delhi, 10% of the participants
reported taking regular action to control their salt intake and the
most common methods were by looking at salt labels on food
or buying low salt alternatives and avoiding eating out. In the
Johnson ez al. study, the main method of restricting salt in diet
was by using spices other than salt followed by avoiding eating
out and avoiding processed food. This difference may be because
of the study region being a resettlement colony that consists of
poor people who were relocated here from slums. In the Marakis
et al. and Land e/ al. studies, the main approach taken to reduce
salt intake was by avoiding processed food, which is the main
soutce of sodium in their diet.”"*" The restriction of salt while
cooking food that is consumed in a larger proportion plays an
important role in controlling their salt intake.

Indian cuisine varies from state to state. This study was done in
Delhi, which is in north-India and the results reflect the same
considering the staple diet here. In this study, we observed
the major contribution to daily salt intake to be through the
vegetable-based dishes (31%), pulse-based dishes (26%), and
cereal-based dishes (23%). One study conducted in south-India
by Ravi ¢ al., had major contribution by pulse-based dishes (30%0)
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followed by rice-based dishes (27%) and vegetable-based
dishes (17%).*" Similar to our study, pickles were not major
contributors because of their consumption in small quantity.
Hence, although diet pattern varies across India, major
contribution to salt intake is through the salt added during
preparation of food. It was also observed in our study that 95%
of the sodium intake was through the salt added while cooking
food at home. This reiterates the fact that discretionary salt is
the primary soutce of salt in diet in this patt of the world.*!

A study by Nair ez 4/, conducted in west-India reported that
significant contribution to sodium intake in men was from
processed ready to eat foods, and among women was from
cooking and table salt,*! as seen in our study that had women,
and the majority of them being homemakers.

The diet of our study population mainly consisted of
home-cooked food. Food prepared at home contributed to major
proportion (90%) of daily salt intake, whereas packed food (7%)
and food prepared outside (3%) contributed to very small
proportions. This is in congruence with the observation that
women consume less fast food as compared with men.P” These
proportions make us understand that discretionary salt is the sole
contributor to the excess salt intake in this population. Hence,
any measure to reduce salt intake should focus on changing
the discretionary salt use behavior in addition to avoiding food
prepared outside or packed food in this population. Avoiding
packaged food is important as most of the processed packaged
food in India do not have higher potassium to sodium ratio, which
is desirable for good health.P! It is easier to control salt intake
in this population considering that major contribution is from
the discretionary salt use unlike in Australia and other countries
where major contributors are processed food, which makes it
challenging for them to control.”!

HESS foods were seen to contribute to only 4% of the daily salt
intake. Although papads and pickle are rich in salt, because of
the small quantity in which they are consumed their contribution
to daily salt intake is minimal. Hence, pulse-, cereal-, and
vegetable-based dishes are the major contributors. This finding
is because of the large quantity in which they are consumed.
Similatly, in the study by Fischer ¢z a/. in Canada, breads were
found to be the major contributors of sodium, which was because
of the large quantity consumed rather than a high concentration
of sodium.”? To reduce the salt intake of this population, we
should focus on decreasing the discretionary salt use in addition
to avoid the sodium-rich food items that are rarely consumed.

Health care providers need to keep themselves aware of the
recommendations regarding salt intake and the availability
of low-sodium salt substitutes and create awareness among
the general population about the same. The consumption of
traditional food should be promoted, however, the use of salt
in them needs to be restricted. Dieticians should consider these
findings while planning a diet at the individual level. Educating
people about sodium labeling is also important as it is reported

Journal of Family Medicine and Primary Care

to cause a small reduction in daily salt intake.” There is a strong
need to bring about behavioral change regarding salt use to
control the salt or sodium intake.

The relationship between dietary sodium and hypertension is
well-established. A family physician is the first, and many times,
the only doctor who the patient consults during the course of
her/his illness. Patients with hypertension need regular follow-up
with their family physicians. Awareness regarding dietary
sodium among hypertensives shall aid the family physician in
tendering advice. Patients, who have already put into practice
their knowledge in this regard, shall require less convincing
from their doctor, who can put this time to better use. However,
hypertensive patients who are unaware of this would need more
persuasion from the family physician. Information on sources
of sodium in the diet of the hypertensives shall aid the doctor in
providing appropriate advice on nutrition. This would also apply
if the family physician is following-up a patient with chronic
kidney disease.

Strengths and limitations

It was a community-based study with a high response rate. As
the study had only women participants of a certain age group,
the results can not be generalized. Standard tool was used to
assess the knowledge and behavior related to dietary salt. One
24-h dietary recall was taken, and hence, the day to day variability
could not be captured. However, this study was done to assess
dietary sources of sodium in the population. Hence, this result
will be closer to the actual contribution by various food items.
Standard recipes were used for dietary assessment.

Conclusion

Educating the population of all the harmful effects of high
salt intake substituted with appropriate behavioral actions to be
followed to achieve a reduction in salt intake is the need of the
hour. These long-term interventions should be tailor-made for
the population of interest. The restriction of salt use in the food
items consumed in large proportion is the suitable method to
reduce daily salt intake. To be able to achieve 25% reduction in
premature mortality from cardiovascular diseases by 2025, 30%
reduction in salt intake has to be achieved.
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