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Usage of iodized salt in an urban area in India

Iodization of salt is a roaring controversy in India, both among the lay
populace and the medical profession. Public health planners have to
weigh the relatively remote risk of iodine toxicity in a very small
subset of the population, while deciding on the firm implementation
of an iodization policy. In this they are influenced by personal and
public bias on the issue.

A study of the knowledge, attitudes and practices concerning
iodized salt was undertaken among the residents of a large military
cantonment in urban India. A sample of 98 subjects was drawn by
stratified sampling and a structured, interviewer-administered, semi
close-ended type questionnaire with appropriate coding, was used.

The participants included 85 women and l3 men with a mean age
of 32.6 years. The men interviewed were all employed as cooks in
various establishments. The educational level of the participants
ranged from postgraduates to those with no formal education.

Regular discretionary use of salt (defined as the addition of salt
while cooking, and at the table)' was reported by 96 participants;
only 2 did not use salt, citing health reasons. Salt was added to the
food they consumed for taste alone by 31 of the participants, while
12 used it for 'health benefit'.

Of the participants, 78 had some knowledge about iodized salt
while the rest were ignorant, 67 felt that the use of iodized salt was
good for health, 3 attributed no effect to its consumption, and 28
could not comment either way.

On being questioned about recognition of the iodization state of
a packet of salt, 35 could not identify a packet of iodized salt, 36
reported that it would be written on the packet, one person com-
mented that an ISI mark would be indicative of the iodization status,
7 participants relied on the brand name to indicate iodization, 4
looked to see if the ingredients were mentioned on the packet, and
3 relied on the shopkeeper to supply them iodized salt. Only 12
(12.2%) were aware of the (Smiling Sun) symbol promoted by the
government to allow easy recognition of an iodized salt packet, and
connote the positive influence that iodized salt has on human
development and economic productivity. Most people were unaware
of this marking on the packets, probably due to a lack of specific
emphasis on this particular aspect in health education campaigns.

The sources of knowledge and awareness about iodized salt and
its benefits were the print media, audiovisual media and friends and
relatives.

Regarding the timing of addition of salt while cooking, 38 added
salt in the beginning, 28 did so in the middle, 8 at the end only and
12 added it at no specific time while cooking. The timing of addition
of iodized salt to food being cooked is of importance in preserving
the iodine content. Ideally it should be added at the end of the
cooking process, which is contrary to common culinary practices. It
has been shown that frying reduces the iodine content by 20%,
grilling by 23% and boiling by as much as 58%.2

Efforts were made to ascertain the storage practices of the
participants, as the iodine content of salt is known to leach out if
exposed to moisture and sunshine. Salt was stored in closed contain-
ers by 91 while 7 kept it in loose packets. The storage containers
included metal tins, glass bottles, plastic bottles and earthenware
jars.

The findings of this study and other such studies elsewhere'
reflect the need for educating consumers, health workers, govern-
ment health officials, shopkeepers, politicians and salt manufactur-
ers about the advantages of iodized salt. Shopkeepers and salt

manufacturers need to be convinced to sell iodized salt so that larger
volumes would bring down its cost, currently a constraint to its
consumption."

We strongly feel that a comprehensive national health education
campaign should be carried out directed at selected target groups,
enumerating the advantages of iodized salt, to counteract the adverse
publicity surrounding the issue. Schoolchildren should also be
educated about the benefits of iodized salt.

Efforts need to be directed towards gaining the support and
cooperation of local opinion-makers and general practitioners in the
private sector, who could encourage people to be more proactive in
demanding iodized salt, and to assist in the monitoring of salt
iodization levels by getting more samples tested at the public health
laboratories, as a part of consumer activism.

The practice of consuming salt for taste alone leads to overindul-
gence, especially while consuming salads, depending on individual
taste preference, rather than on requirement. The average Indian
adult intake of l3.8 g per day, as reported by the Indian Council of
Medical Research is on the higher side, and thus moderation needs
to be advocated."
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Non-communicable diseases (diabetes, obesity and
hyperlipidaemia) in urban slums

Gupta and Mitra' rightly emphasize the multitude of problems
existing in the urban slums. Their findings and those from others
constitute a sizeable database on the communicable diseases and
maternal and child health of urban slum dwellers in India. While
they provide a detailed description of communicable diseases and
other social problems in urban slums, only one statement was made
with reference to coronary heart disease (CHD), i.e. 'heart problems
are fewer in slum-dwellers'. However, a closer look at the recent
literature reveals growing information on non-communicable dis-
eases in the urban slum population in India. Information on this
important health problem has been reported previously by our
group.>?
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Interestingly, all conventional risk factors have a high prevalence
in the urban slum population including impaired glucose tolerance
(15%), diabetes (10%), obesity (15% in women and 13% in men)
and smoking (50% in men, 10% in womenj.v' The prevalence of
obesity in women was even higher when defined by percentage of
body fat (40%).2 Additionally, abdominal obesity in women was
present in the majority (51 %)? Nearly 26% of women also had
fasting hyperinsulinaemia and insulin resistance on the Homeostatic
Model Assessment.' These observations suggest an area of immedi-
ate concern, since Gupta and Mitra also emphasize that women in
slums are 17% more likely to fall ill than men, and this might be
ascribed to 'overwork'. IHowever, our data suggest that several non-
communicable diseases and metabolic disorders, particularly in
women, should also be included as potential causes of morbidity in
this population. Furthermore, due to lack of awareness and poor
availability of medical facilities in this population, slum dwellers
may not be aware of their true disease status.

Information on obesity in the population belonging to the low
socioeconomic group is not new, and its co-existence with malnutri-
tion has been reported from Maceio in Brazil" and Bangkok, Thai-
land." Besides children, a high prevalence of overweight-obesity
(25%) and stunting (22%) was prevalent in adults belonging to the
low socioeconomic stratum. 10

In addition to the conventional risk factors, we also investigated
newer coronary risk factors in urban slum dwellers. Of particular
note were high mean (SD) levels of plasma homocysteine [20.8 (5.9)
umol/L] and a high prevalence of hyperhomocysteinaemia (84%) in
persons who did not have any of the conventional risk factors." This
observation is of particular importance as in these subjects the oral
intake of vitamin B 12and folic acid were remarkably poor. Such high
levels of plasma homocysteine can potentially accelerate atheroscle-
rosis more often in subjects with clustering of risk factors.

The adult population in the urban slums also had an imbalanced
nutrient intake. Urban slum dwellers who are migrants from rural
areas appear to have relinquished their simple eating habits and
partially adopted eating habits prevalent in cities. Specifically, they
have a low intake of monounsaturated fatty acids, fibre, n-3 fatty
acids, vitamin E, a low ratio of n-6/n-3 fatty acids and a relatively
high intake of saturated fats and trans-fatty acids.' Such a dietary
profile is potentially detrimental to glucose-insulin-lipid metabo-
lism and the pathogenesis of non-communicable diseases.

Recent research suggests that inflammation might be a common
link between communicable and non-communicable diseases. Fre-
quent exposure to several types of infections is fairly common in the
Indian population and specifically in slum dwellers, including
respiratory and gastrointestinal viral and bacterial infections, in
particular Chlamydia pneumoniae" and Helicobacter pylori. 12These
infectious diseases cause inflammation and upregulate cytokines.
An active inflammatory state was recorded in urban slum dwellers
by our group (high levels of soluble intercellular adhesion molecule-
If and by others (high levels of interleukin-6 and tumour necrosis
factor-c)." The 'total burden' of infectious diseases enhances the
coronary risk as suggested by a recent study where an increasing
infectious burden (as indicated by seropositivity against up to 8
infectious pathogens) was reported to be associated with a progres-
sively escalating mortality (range: 3.7%-12.6%).14 Though not
objectively recorded, it is likely that the total burden of infections is
high in the urban slum population. Interestingly, H. pylori infection,
which has been linked to CHD independently, can also influence
coronary risk through other mechanisms relevant to the slum popu-
lation. It causes atrophic gastritis, decreasing the absorption of
vitamin BI2 and folic acid, resulting in hyperhomocysteinaemia."

The reasons for such a striking non-communicable disease
profile in urban slum dwellers are not clear. The most important
factor appears to be an alteration of their dietary profile and activity
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pattern, which are critical determinants of CHD and diabetes
mellitus. The magnitude of change is not yet known but our group is
carrying out further investigations to define this. Psychological
stress is another less appreciated factor having a potential to
dysregulate the hypothalamic-pituitary-adrenal axis and has been
hypothesized to be a potential contributor to abdominal obesity."
The role of infections in increasing the inflammatory state and
atherosclerosis in this population is a novel research question of
importance for India and other developing countries.

Finally, as the population in urban slums is sizeable and increas-
ing due to migration, the information provided from such studies is
of immense importance to health managers and policymakers. Non-
communicable diseases such as diabetes and CHD cause lifelong
morbidity, high mortality and substantial economic losses. There-
fore, its prevention has a high priority. First and foremost, as in
communicable diseases, awareness of non-communicable diseases
should be increased and information on a healthy diet and lifestyle
should be disseminated to the illiterate and economically deprived
population of urban slums.
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Tolerability of 10 mg of ramipril in normotensive
Indian patients

The HOPE study' included patients with a history of coronary artery
disease (CAD), stroke, peripheral vascular disease or diabetes with
at least one other cardiovascular risk factor (hypertension, elevated
total cholesterol levels, low high-density cholesterol levels, ciga-
rette smoking or documented microalbuminuria). It concluded that
ramipril significantly reduced the rates of death, myocardial infarc-
tion and stroke in a broad range of high-risk patients who are not
known to have a low ejection fraction or heart failure. The beneficial
effect with ramipril was seen in those with or without hypertension
at baseline. Even though the benefits of a daily dose of 10 mg of
ramipril and its safety in normotensives were well documented in
the HOPE study, there are fears regarding the tolerability of this dose
in the Indian population. There is also a reluctance by physicians to
increase the dose to 10 mg, arguing that the body mass index (BMI)
of Indians is smaller and this dose would cause more side-effects.

Fifty-nine consecutive patients (55 men, 4 women) who attended
our outpatient department with a profile similar to normotensive
HOPE subjects were put on 2.5 mg ramipril for the first week, 5 mg
daily for the second week and 10 mg daily from the third week.
Patients were instructed to keep a record of blood pressure and
adverse effects, if any. The patients were followed up for 3 months
for any side-effects. Eighteen patients were diabetics, 23 had effort
angina, 19 had a previous myocardial infarction, 15 had undergone
coronary artery bypass graft surgery, 5 had undergone percutaneous
transluminal coronary angioplasty and 1 had peripheral occlusive
vascular disease. At the end of 3 months, 1 patient (1.7%) became
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hypotensive while 3 (5%) had a persistent cough requiring a change
in the medication. No other adverse effect was reported. The mean
blood pressure prior to starting the medication was 131179 mmHg
and at the end of 3 months was 127178 mmHg. The mean BMI was
24.09 kg/m".

ACE inhibitors are currently indicated in patients with heart
failure, recent myocardial infarction, hypertension and renal dys-
function associated with diabetes. According to the HOPE study, the
indications should be extended to include all patients with known
CAD, peripheral vascular disease, stroke and all patients with
diabetes and other cardiovascular risk factors.

The benefit of ramipril is largely unrelated to the reduction in
blood pressure.' There were questions as to whether the beneficial
effect of ramipril was due to its antihypertensive effects. The mean
blood pressure at the time of entering the HOPE study was 139179
mmHg and the mean reduction was 3.5/1.5 mmHg. The class effect
of the drug is also an important factor. The SECURE study" revealed
a significant reduction in the progression of atherosclerosis for a 10
mg/day dose of ramipril compared with placebo.

Even though the benefits of 10 mg ramipril are well known, this
dose is seldom prescribed for normotensives in India. There is a
paucity of studies looking into this aspect. The mean BMI (kg/m'')
was 24.09 compared to 28.9 in the MICRO-HOPE substudy."
However, there was hypotension in only one patient and the inci-
dence of cough was similar to that in the HOPE study.

We feel that 10 mg of ramipril daily is safe and well tolerated by
normotensive Indians.
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