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(ABSTRACT) 

A nutrition counseling method incorporating an intensive 

individualized low sodium diet instruction, a multidisciplinary 

team (physician, nurse, registered dietitian) effort, and 

immediate feedback on the level of sodium excreted in two 24-

hour urine collections, with no nutrition follow-up counseling 

was carried out in 10 relatively young hypertensive subjects. 

Sodium intake was assessed via two 24-hour urine collections at 

baseline, during instruction phase, and at a 15 month follow-up 

phase. 

The findings of this study showed a significant reduction 

in sodium excretion during the nutrition counseling phase. 

The 24-hour urinary sodium excretion was reduced from a mean 

baseline excretion of 151 mEq to a mean excretion of 28 mEq 

during the intensive counseling phase. During the follow-up 

phase with no nutrition counseling the subject's mean sodium 

excretion levels rose significantly to 127 mEq per 24 hours, 

however not to baseline levels. An overall reduction was noted 

from the mean baseline sodium excretion level of 151 mEq per 24 

hours to the mean follow-up phase sodium excretion level of 127 

mEq per 24 hours, but this reduction was not statistically 

significant. 
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INTRODUCTION 

A relationship between diet and blood pressure was observed 

more than 80 years ago by French scientists who reported that salt 

restriction lowered blood pressure (1,2). Similar findings were 

reported 20 years later (3). In 1944, successful dietary 

treatment of hypertension was demonstrated with an extremely 

restrictive fruit and rice diet including approximately 9 mEq 

sodium daily (4). Recent success in control of hypertension with 

antihypertensive medications has made wider choices possible, but 

the implications of the long term drug therapy facing millions 

of Americans are unknown. As a result, these implications and 

the role of nutrition in prevention and treatment of hypertension 

are being reconsidered. Alternate choices in hypertension 

management, however, are limited by inadequate knowledge about 

the relationship between nutrition, and blood pressure and 

about the contribution of specific dietary components, especially 

sodium, to the regulation of blood pressure. 

In the United States, hypertension is a public health problem 

of enormous magnitude. Estimates of the prevalence of 

hypertension vary depending upon differences in interpretation 

and extrapolation of the data. A change in the hypertension 

threshold from 160/95 mm Hg to 140/90 mm Hg was recommended by 

the Subcommittee on Definition and Prevalence of the 1984 Joint 

National Committee on Detection, Evaluation, and Treatment of 

High Blood Pressure. Using this definition, almost 60 million 
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persons have been found to have elevated blood pressure or have 

reported being on antihypertensive medication prescribed by a 

physician (5). About 43 million of these people are under the 

age of 65 (5). Prevalence increases with age in the United 

States population, and it is higher for black Americans (38 

percent) than for white Americans (29 percent) (5). 

Hypertension is an independent risk factor for cardiovascular 

disease, which is the leading cause of death in the United States. 

It is the most important risk factor for stroke, which is the 

third most frequent cause of death. A high proportion of end

stage renal failure is due to hypertension. In 1980 and 1981, 

the estimated annual number of visits to physicians' offices by 

patients with cardiovascular disease was over 56 million. The 

largest subgroup was for hypertension, a total of 29 million 

visits (6). 

Recently, public health efforts have succeeded in increasing 

the awareness and knowledge of the risks and appropriate treatment 

of this condition. As a result of these efforts, almost the 

entire U.S. population has had at least one blood pressure 

measurement and 73 percent of Americans had their blood pressure 

checked within the previous 6 months. By 1985, 77 percent of 

the public chose high blood pressure as the factor that most 

increases a person's chances of getting heart disease (7). 

Arterial blood pressure is regulated by a complex process 

involving the interactions of multiple factors that are ncit 

completely understood. Ultimately, the regulation of blood 
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pressure reflects the interaction of cardiac output and peripheral 

resistance. Therefore, hypertension is an imbalance of the 

mechanisms that effect either output or resistance, or both. 

In about 95 percent of individuals with high blood pressure, 

the specific cause cannot be determined and the condition is 

referred to as primary or essential hypertension. Primary 

hypertension thus represents a nonspecific disturbance in blood 

pressure regulation. 

The mechanisms in this regulatory process involve alterations 

in hemodynamic factors such as plasma volume, cardiac output and 

arterial pressure; as well as central nervous system mechanisms 

that augment the hemodynamic mechanisms; interactions of the 

renin-angiotensin and adrenergic system that elevate arterial 

pressure; renal parenchymal function which partially determines 

the pressor effect and maintains water, sodium, and other 

electrolyte balance; and the influence of various other hormonal 

factors. 

Non-drug therapy for mild hypertension offers the potential 

benefit of reducing the patient's risk of cardiovascular 

complications while avoiding the risks and many of the costs of 

drug therapy. 

There are documented side effects of the antihypertensive 

drugs. Diuretics, for example, often raise total serum 

cholesterol levels, and beta blockers tend to lower high density 

lipoprotein levels. These and other risks of drug therapj 
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increasingly call attention to the potential benefits of 

nonpharmaceutical treatment of high blood pressure (8). 

Currently these non-drug methods, weight control, alcohol 

restriction, and sodium restriction are recommended for inclusion 

in hypertension treatment programs (9,10). 

Past and more recent studies have suggested a genetic "salt

sensitive" or "salt-resistantll component to hypertension. Salt

sensitive patients have a significant reduction in blood pressure 

on a sodium restricted diet, but salt-resistant patients do not. 

The current trend in the medical community is to find a cost 

effective means to identify those that are salt-sensitive. When 

this identification method is discovered, sodium restricted diets 

will assume a greater, more important status in the treatment of 

essential hypertension. 

The development of nutrition education strategies which 

are flexible, practical, and feasible enough to be used 

successfully to lower sodium intake in diverse primary and 

secondary care settings is clearly needed. 

The purpose of this research is to evaluate a method of 

nutrition counseling for sodium reduction, which incorporates 

intensive individual counseling with immediate feedback from 24-

hour urinary sodium excretion, for its short-term and long-term 

effects. 



REVIEW OF lITERATURE 

Epidemiologic 

Persons in nonacculturated societies (nonindustrialized 

countries) tend to have diets low in sodium and high in potassium, 

to be lean and active, and to have little tendency to gain weight 

or develop hypertension with age (11). When salt is introduced 

into the diet, the prevalence of hypertension increases (12). 

In acculturated, industrialized societies such as the United 

States, blood pressure increases with age in association with a 

higher sodium intake (11). 

Over 20 populations with low blood pressure have been 

described (11). All of these populations are nonacculturated 

and vary in numerous ways except that their diet is low in 

sodium. If the dietary sodium intake is less than 30 mEq/day, 

hypertension is not found and there is no increase in BP with 

age. If the dietary sodium intake is between 30-60 mEq/day, 

about 3% will develop hypertension. These studies have been 

criticized because most of the populations are lean. However, 

obesity or the lack of obesity does not account for the lower 

BP. The Qash'qai nomads of Iran are lean and unacculturated, 

have a sodium intake of 175 mEq/day and have an incidence of 

hypertension similar to that of whites in the United States 

(11,13). There is also a nonobese island population in Japan 

in which one group cooks food with seawater and the other ~roup 

cooks food with fresh water. The former group has a 10% incidence 

5 
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of hypertension and a high frequency of cerebrovascular accidents; 

the latter group has no hypertension (11). 

Holden, in 1983 (14), interviewed 3000 households thought 

to be representative of the 2.1 million adults in Connecticut 

and found no differences in mean arterial blood pressure of 

these at the 90th percentile or higher of salt intake compared 

with those at the 10th percentile or lower. It was concluded 

that sodium intake did not play an important role in regulating 

blood pressure in the majority, but this does not exclude small 

subpopulations of salt-sensitive hypertension-prone individuals 

who might be affected. 

Hofman, et al, studied a group of infants with differing 

sodium intake. In the 245 infants on a normal sodium diet 

(three times as much sodium as the low-sodium group), there was 

an increase in systolic blood pressure of 2.9 mm Hg over a 

short period (15). This was significant compared with the 231 

infants on a low-sodium diet. They concluded that very early 

in life there is a dose-response-time relationship to sodium 

intake and development of hypertension. 

Studies attempting to produce hypertension in humans by salt 

loading have been of fairly short duration. Only massive salt 

ingestion has been successful in altering blood pressure. Gross 

and colleagues (16) added sodium chloride, 102 mEq/day, to a 

"regular" diet in normotensive persons for two to nine weeks and 

found no change in blood pressure in studies of eight normal 

volunteers after an intake of 10, 210 and 410 mEq/day of sodium 
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for four weeks. Luft and colleagues (18) were able to raise 

blood pressure in normotensive persons but only with an intake 

of 800 mEq sodium per day or more. Even at this level of 

consumption, not all subjects had pressure elevations. 

These results agree with the concept that the effect of 

dietary sodium on blood pressure of normotens;ves occurs primarily 

at very extremes of intake. However, there is wide variation in 

manipulation of blood pressure even at these extremes of intake. 

Animal Studies 

Experimentation on animals has provided some clear cut 

information to support the contentions that sodium intake is an 

etiological factor in the development of hypertension, that 

sodium-dependent hypertension is genetically determined and the 

organ responsible for sodium-dependent hypertension is the kidney. 

Much of this work has depended on the development by Dahl 

of two strains of rats (19). One, salt sensitive, 'S', in that 

the animals develop hypertension as they grow (similar to the age

dependent onset of hypertension in humans) when fed on a diet 

with high salt content but do not develop hypertension when grown 

on a low salt diet. The other strain, 'R', is salt resistant and 

does not develop hypertension even when grown on high salt 

diets. Since salt deprivation can completely prevent onset of 

hypertension in the salt-sensitive strain, sodium intake is 

apparently an etiological or trigger factor in those animals. 

Moreover, since salt-related hypertension is uniformly present 
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in the sensitive strain and uniformly absent in the resistant 

one, this predisposition for development of hypertension is 

certainly genetic. Presumably the mechanism for the development 

of this hypertension is impaired renal capacity for excreting 

water and electrolytes in response to increased intake. This 

mechanism is further substantiated by experiments in which the 

long-term administration of thiazide diuretic to salt-sensitive 

rats fed a high salt diet prevented development of hypertension 

(20). 

In Meneely's experiment with rats, a linear relationship was 

found between sodium consumption and systolic blood pressure over 

the entire range of intake (21). Rats became frankly hypertensive 

on diets containing 7.0% or greater sodium chloride by weight 

In another study, when kidneys removed from sensitive and 

resistant rats were artificially perfused with blood at controlled 

pressures, kidneys from resistant rats had a greater output of 

sodium with increasing inflow pressures than did kidneys from 

sensitive rats (22). Both sensitive and resistant rats had been 

raised on a low salt diet and so were normotensive at the time 

of nephrectomy for study. 

Severe Sodium Restriction - Clinical Studies 

In the following review of clinical studies, the 

investigators have standardized study design and controlled 

potentially confounding factors, such as weight change. 
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Severe sodium restriction will almost invariably lower blood 

pressure in hypertensive individuals. Numerous studies have 

documented the efficacy of severe sodium restriction. Ambard and 

Beaujard in 1904 showed that a sodium intake of 10-15 mEq per day 

would reduce blood pressure in 70% of hypertensives (23). Allen 

and Sherrill in 1922 reported beneficial results in 60% to 70% 

of hypertensive patients with a daily intake of 9 to 15 mEq of 

sodium (24). In 1944, the classic Kempner rice-fruit-water diet 

demonstrated that a 10 mEq sodium restriction reversed a malignant 

form of hypertension and reduced blood pressure readings in 322 

(66%) of 500 patients studied (4). Watkins et al in 1950 

normalized blood pressures in a group of 50 hypertensive patients 

by restricting sodium to 16 mEq daily (25). In all of these 

patients blood pressure returned to hypertensive levels when 87 

mEq per day of dietary sodium was reinstituted. In a British 

medical research Council trial in 1950, 8 mEq sodium daily 

reduced in-hospital blood pressures toward normal, but blood 

pressure returned to previous hypertensive levels on a daily 

87-130 mEq sodium intake (26). 

Moderate Sodium Restriction - Clinical Studies 

More moderate restriction of sodium consumption for blood 

pressure control has received recent attention. One such 

randomized, cross-over study included a diet considered to be 

moderate in sodium. This regimen lowered sodium excretiori from 

191 to 93 mEq, accompanied by significant falls in blood pressure, 
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averaging 7.7 and 4.4 mm Hg for systolic and diastolic blood 

pressure, respectively (27). 

In a subsequent randomized study, 37 hypertensive patients 

with diastolic blood pressure between 90 and 110 mm Hg who were 

treated from 15 to 21 months on a 50 mEq sodium diet had a 

reduction of 10-12 mm Hg in both systolic and diastolic blood 

pressure, which was similar to that in the drug-treated group 

(28). The homogeneity of the two groups and the equal reduction 

of blood pressure obtained with the drug therapy (chlorthalidone 

and clonidine) and salt restriction suggest that drug therapy 

may often not be necessary in mild hypertension. The reduction 

of 10-12 mm Hg by the low sodium diet was sufficient to return 

the blood pressure value to normal in a majority of patients. 

In long term studies of patients with hypertension, 39 

percent maintained blood pressure control with a diet of less 

than 50 mEq sodium and with close supervision by a dietitian 

and physician. Also, a sodium intake of 75 mEq or less controlled 

blood pressure levels in about one-third of patients with mild 

hypertension (29). 

Even smaller reductions in sodium intake over an extended 

period may affect blood pressure. In a two year controlled trial, 

31 hypertensive patients were instructed in a diet which the 

investigators state was intended to lower sodium intake by 70-100 

mEq. Urinary sodium excretion was lowered from 191 to 157 mEq 

sodium. The diastolic blood pressure in the dietary treatment 
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group fell by 7.3 mm Hg. This decline in blood pressure was 

similar to that achieved in the drug treatment group (30). 

In a 12 week randomized trial of 90 drug treated hypertensive 

individuals, one-half were placed on a no-added-sodium diet. 

Sodium excretion decreased from 150 to 137 mEq in the treatment 

group. Diastolic blood pressure decreased by 6.3 mmHg, compared 

to 2.9 mm Hg in the control group. In the dietary treatment 

group, four of five individuals were able to discontinue or 

reduce the amount of medication (31). 

In a randomized, 8 week cross-over study, 19 patients with 

hypertension decreased sodium excretion from 191 to 83 mEq and 

decreased mean blood pressure by 7.6 mm Hg during an initial, 

diet-only phase (32). During the double-blind phase, the sodium 

excretion was 76 mEq sodium, and mean blood pressure was 7.1 mm 

Hg lower for those in the placebo group (33). 

Sodium Sensitivity 

It is established that dietary sodium is important in the 

development of various types of experimental or human 

hypertension. There are a number of epidemiologic studies that 

strongly support such a relationship. It is also clear that 

salt restriction often decreases the blood pressure of 

hypertensive individuals. 

Despite such extensive evidence that body sodium is related 

to blood pressure, it is clear that factors other than dietary 

or body sodium must playa part in the development of 
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hypertension, since salt loading alone virtually never increases 

blood pressure significantly in normal subjects. Some of these 

factors are probably genetic in origin. Dahl et al (34) have 

shown clearly by selective inbreeding of hypertensive rats, a 

strain of rats were produced in which the addition of a high 

salt diet was necessary to unmask the trait of hypertension. 

Several metabolic studies of the consequences of sodium 

loading in humans with idiopathic hypertension have been carried 

out. 

In 1978 Kawasaki et al studied nineteen hypertensive 

individuals in whom all known causes of blood pressure increases 

were ruled out for the effects of dietary sodium loads and of 

salt deprivation (35). The basic diet, provided on a metabolic 

ward, contained 9 mEq of sodium and 70 mEq of potassium each 

day. Individuals were studied for one week on this diet with 

100 mEq of sodium chloride added each day ("average sodium"), 

then for one week on this diet alone ("low sodium"), and finally 

for one week on this diet with 240 mEq of sodium chloride added 

each day ("high sodium"). The administration of all 

antihypertensive drugs had been discontinued at least 4 weeks 

before the study. Body weight was measured each morning. All 

urine was collected throughout the studies and analyzed for 

sodium, potassium and creatinine content. Blood pressure was 

measured by sphygmomanometer every 4 hours, after the patient 

had been supine for 5 minutes or longer, throughout the study. 

Patients were considered to have hypertension for the purposes 
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of this study when more than two thirds of their 4 hour blood 

pressure values exceeded 140/90 mm Hq during the first six days 

of the "average sodium" diet. Mean blood pressure calculated 

every 4 hours as diastolic pressure plus one-third of pulse 

pressure, on the sixth day of each regimen, was used for 

comparison of dietary sodium regimens. Patients whose average 

mean blood pressure value on day 6 of the high sodium regimen 

exceeded by 10 percent or more that on day 6 of the low sodium 

regimen were classified as "salt-sensitive," those whose average 

mean blood pressure did not change or increased less than 10 

percent, were classified as nonsalt-sensitive. 

Of the nineteen individuals studied, nine patients were 

classified as "salt-sensitive" and ten were "nonsalt-sensitive ll 

by the criteria given. 

In 1980 Fugita et al, studied eighteen hypertensive 

individuals in whom all known causes of elevated blood pressure 

levels had been ruled out (36). They were classified as "salt

sensitive" or "nonsalt-sensitive" based on blood pressure readings 

during different diet phases. These patients were studied on a 

metabolic ward. All antihypertensive medications had been 

discontinued at least two weeks prior to admission. All subjects 

were maintained on a constant activity pattern and adhered to a 

constant metabolic diet containing 9 mEq sodium and 70 mEq 

potassium daily. Patients were studied for seven days with 

this diet alone ("low sodium"), then for seven days with this 

diet and the addition of 240 mEq of sodium chloride each day 
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("high sodium") and finally, for four days again with the low 

sodium diet. On the first day of the second low sodium diet 

period, furosemide, 40 mg three times a day, was given orally. 

Body weight was measured each morning. Blood pressure was 

measured by sphygmomanometer every 4 hours, after the patient 

had been supine for 5 minutes or longer, throughout the study. 

Mean blood pressure, calculated for every 4-hour reading (day 

and night) as diastolic pressure plus one-third of pulse pressure, 

for the seventh day of the first and second regimens and the 

third day after the administration of furosemide, was used for 

statistical comparison of the effects of dietary sodium and 

furosemide on blood pressure. 

As in the study by Kawasaki et al, patients whose average 

mean blood pressure value on day 7 of the high sodium regimen 

exceeded by 10 percent or more that on day 7 of the low sodium 

regimen were classified as "salt-sensitive." Those whose average 

mean blood pressure decreased, did not change, or increased by 

less than lQ percent were classified as "non-salt sensitive." 

The results of this study by Fugita, et al, were nine 

patients fell into the "salt-sensitive" group and nine fell 

into the "non-salt-sensitive" group by the given criteria. 

There was no significant difference in age, sex distribution or 

known duration of hYDertension. 

In 1982, Campese et al, studied 20 patients with essential 

hypertension and 10 normal subjects (37). Patients were . 

considered to have hypertension if during three subsequent 
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visits to the Outpatient Clinic, their blood pressure was found 

to be equal to or greater than 140/90 mm Hg. Antihypertensive 

medications were withheld at least 4 weeks prior to the study. 

A diagnosis of secondary hypertension was adequately ruled out. 

Throughout the study, the subjects ingested the same basic diet 

containing constant amounts of protein (1.3 gm/kg), calories 

(30 cal/kg), and potassium (80 mEq/day), whereas their sodium 

intake varied. During the three weeks of the study, each subject 

received three regimens of sodium intake (10, 100, or 200 

mEq/day), with each regimen given for 1 week. The sequence of 

the three sodium intakes was randomly assigned. The subjects 

were weighed daily at 8:00 a.m. Twenty-four hour urine 

collections were obtained daily throughout the study. Blood 

pressure measurements were made with an automatic recorder. 

Mean blood pressure was calculated as the sum of diastolic 

blood pressure and one-third of pulse pressure. 

Mean blood pressure was not different in hypertensive and 

normal subjects during the low sodium diet. But, with the high 

sodium intake, mean blood pressure increased by at least 10% in 

12 subjects (salt-sensitive), whereas in the remaining 8 subjects 

(salt-resistant) and in the 10 normal subjects, mean blood 

pressure did not change significantly. This phenomenon cannot 

be attributed to differences in sodium retention because the 

percent change in body weight and the urinary sodium excretion 

in the salt-sensitive patients was not different than it was in 

salt-resistant patients or in normal subjects. 
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The data from all the preceding well controlled studies 

demonstrate that high sodium intake of up to 200 to 250 mEq/day 

is not associated with an increase in mean blood pressure in 

normal subjects. The data suggests that patients with essential 

hypertension fall into two subgroups, with 40% being resistant 

to high sodium intake and not displaying a rise in mean blood 

pressure, whereas the remaining 60% are sensitive to high sodium 

intake and display significant increments in mean blood pressure. 

The mechanisms responsible for this different behavior of 

the patients with essential hypertension in response to sodium 

intake are not fully understood. Theoretically, at least three 

factors could playa role in this phenomenon. These include a 

greater sodium retention and consequent increment in body weight, 

impaired suppressibility of the renin-angiotensin-aldosterone 

system, and/or abnormal response of the sympathetic nervous 

system. 

Based on the fact that a certain percentage of hypertensive 

individuals are "salt-sensitive," there clearly is a need to 

identify these individuals. Once these individuals who are "salt

sensitive" are identified, a controlled sodium intake would be 

a very important part of the treatment plan. Conversely, in those 

hypertensive individuals who are "salt-resistant," a low sodium 

diet would be less important. 
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Compliance to a Sodium Restricted Diet 

Noncompliance with medical recommendations is an obstacle 

to the delivery of effective preventive medicine. Limited data 

are available on the compliance of patients with therapeutic 

diets. The existing data suggest that the compliance to dietary 

regimens is a problem. Approximately 50% of patients can be 

expected to comply with diets for cardiovascular disease (38). 

Currently in the professional medical literature there is a 

dearth of studies measuring actual compliance to sodium-restricted 

diets. 

Diet noncompliance with diet is thought to be higher than 

noncompliance with medical regimens, because dietary regimens 

present unique problems for patients. Dietary regimens differ 

in fundamental ways from regimens for acute conditions and chronic 

illness medication regimens. First, they are usually restrictive, 

while medication regimens simply require adding new behaviors. 

Because nutrition-related disorders are usually characterized by 

the absence of cures, diets are employed as a method of control 

rather than cure (39). Patient motivation for following dietary 

advice may be affected by fluctuating medical symptoms and 

changing physiological need for the diet regimen. Frequently 

the patient is required to bear responsibility for his/her 

suboptimal health status although the patient is not disabled, 

and consequently not given the privileges of an acutely-ill 

patient in terms of release from work duties and family 

obligations. All of these problems are reflected in the 
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reluctance of patients to follow prescribed nutrition regimens 

as well as the medical community's seeming reluctance seemingly 

to manage nutritional disorders. 

Many of the available data concerning dietary compliance are 

difficult to interpret and lack of data on dietary compliance in 

published reports of chronic illness behavior is a common 

occurrence. Diet regimens are often only one aspect of multiple 

regimens prescribed for the patient. Finally, there are unique 

and unresolved problems involved in measuring and quantifying 

dietary adherence, and difficulties with respect to the 

practicality and feasibility of collecting valid information 

with which to make such assessments. 

Measures of compliance are meant to evaluate how closely a 

subject's eating behavior approximates the dietary 

recommendations. The method of assessing compliance should be 

I} reproducible, 2) valid, 3) feasible, and 4) representative 

of habitual food intake. 

A discussion of compliance to a sodium-restricted diet is 

incomplete without an examination of the methodology for measuring 

compliance. The most commonly used measures include self-report, 

self-monitoring, and direct analysis. 

The self-report measures include food frequenCies, food 

histories, and 24-hour recalls. These measures tend to be fairly 

common measures of monitoring dietary compliance. All of the 

self-report measures are subject to a bias toward overest{mating 

compliance. Over reporting is due to a variety of factors 
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including memory problems, poor interview techniques, and the 

situational demands of the interview itself. Over-reporting of 

adherence may be further promoted through use of general questions 

and interviewer disapproval of noncompliant episodes (40). 

The self-monitoring of food intake techniques include the 

use of daily diaries or a chloride dip stick. The 7-day diary 

has been shown to yield fairly representative data. Data based 

on shorter intervals are less accurate due to daily variations 

in eating habits (41). The diaries are subject to reporting 

errors. Like other self-report measures, they are biased toward 

over reporting of compliance. The errors may be due to an 

individual's unwillingness to report deviations from the diet, 

unwillingness or inability to record food intake before it is 

forgotten, as well as inability to accurately assess intake 

(40). This inability to accurately assess intake is particularly 

problematic as it is difficult to evaluate the sodium content 

of many foods. 

The chloride dip stick self-monitoring technique has been 

reported as an acceptable and useful estimate of sodium output 

(42). This method is especially useful for providing immediate 

feedback of sodium intake in the clinical setting. Daily diaries 

and urine chloride samples may be more useful for monitoring over 

time and for providing immediate feedback, although accuracy is 

not as high as with direct measures. 

Direct measures, which are analysis of food samples a-nd 

24-hour urine collections, are limited by the measurement period 
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represented and by their cost and ease of collection. Direct 

analysis of food samples tends to be very labor intensive and 

subjects usually need to consume foods in a controlled setting. 

It is almost impossible to perform direct analysis of food 

eaten in a twenty-four hour period in the free-living population. 

For these reasons, direct analysis of sodium content of food 

samples is used very infrequently to assess sodium intake. 

The second direct measure is 24-hour urine sodium 

collections. Under normal circumstances, the main pathway for 

sodium excretion is through urine. Mickelson et al, studied 

ten persons for 28 days and found that average sodium intake 

and average urine sodium output were the same (43). Therefore, 

24-hour urine specimens have been frequently used by researchers 

to estimate sodium intake of an individual. Although excretion 

is a good indicator of intake, it is variable over days within 

subjects and so in order to classify subjects accurately, it is 

necessary to obtain several complete 24-hour urine collections. 

One or a few measurements of a 24-hour urinary sodium 

excretion for each individual may not be sufficient to accurately 

estimate the true mean intake for an individual (44). Luft, et 

al, also found that with a large sodium intake and a wide range, 

multiple assessments may be necessary to obtain a reliable 

evaluation of intake. Their data suggest that three samples 

are optimal in estimating dietary sodium intake (45). 

Clark and Mossholder (46) report that 24-hour urinary sodium 

collections significantly underestimated total sodium intake by 
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an average of 17.3% in a study of 8 individuals. Improper urine 

collection by some subjects was concluded to be the major factor 

for explaining the 17.3% difference between total sodium intake 

and urinary sodium. However, when comparing urine collection 

for estimating sodium intake to chemical analysis of foods eaten, 

and calculation of foods from a food table, the 24-hour urinary 

sodium had a higher correlation with total ingested sodium than 

did the other methods. 

Urinary creatinine output is widely used as a check on the 

completeness of urine collections in clinical studies. The 

validity of this index is not without question. A study conducted 

by Waterlow in 1985 lends support to the constancy of creatinine 

output. The average coefficient of variation of day to day 

creatinine excretion of six subjects was 11.4 percent. When the 

outputs were averaged by 3-day period the mean coefficient of 

variation of creatinine excretion was reduced to 5.7 percent. 

It was concluded that the 3-day creatinine excretion is a useful 

index even when food intakes and other conditions are not 

controlled (47). 

When compliance is poor, several strategies can be used to 

increase the probability of compliance with dietary modifications. 

One of the first strategies to use is to tailor the regimen to 

the patient's lifestyle. This minimizes the number of changes 

to be made and hopefully lowers the risk of noncompliance. The 

regimen ;s planned using the patient's usual meal pattern,' 

recipes are modified for low sodium, and commercially low sodium 
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food products are substituted for the patient's high sodium 

favorite foods. 

A second strategy is goal setting. The patient is made 

aware of the sodium intake level to be achieved. These behavioral 

goals can be coupled with the outcome goal of lowered blood 

pressure readings. These goals should be attainable and 

individualized (48). 

Self-monitoring is another strategy which may improve 

compliance. The feedback provided by self-monitoring allows the 

patient to determine problematic areas as well as successful 

areas. Patient may monitor blood pressure, dietary sodium intake 

and/or sodium excretion. 

A multidisciplinary team approach may also be helpful. The 

physician, nurse and dietitian managing the patient need to 

communicate to ensure the diet recommendations are consistent. 

Dietary noncompliance is indeed a problem in medical 

regimens. Sodium restriction to aid in lowering high blood 

pressure has its own unique compliance problem. Blood pressure 

reduction is not always achieved when a patient is successful 

in lowering sodium intake. The identification of salt-sensitive 

individuals will target those who will benefit most from sodium 

reduction efforts. This identification step, ;n addition to 

effective nutrition counseling techniques, should improve greatly 

compliance to sodium restricted regimens. 
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Dietary Counseling to Reduce Sodium Intake 

There are several types of nutrition intervention for 

lowering sodium intake which may be effective as therapy for mild 

hypertension or as an adjunct to drug therapy. While there is 

evidence for sodium sensitivity as a causative factor in essential 

hypertension, there are few studies comparing effectiveness of 

nutrition intervention. The development of nutrition educational 

strategies flexible, practical and feasible enough to be used 

successfully in diverse primary and secondary care settings is 

clearly needed. 

In one study, twelve ambulatory male hypertensive patients 

were studied to determine the effect of a single, structured 

session of dietary counseling on daily sodium intake (49). 

Each patient selected had been taking a stable pharmacologic 

regimen for at least four months before entrance into the study, 

and all supine and standing blood pressure measurements during 

the prestudy period were below 140/90 mm Hg. Each participant 

was thought to have a high degree of compliance with prescribed 

therapeutic regimens. The patients' medications were continued 

without alteration throughout the study period. Each patient 

collected a single baseline 24-hour urine sample in which total 

volume, creatinine, sodium and potassium levels were determined. 

After the patients had completed a standardized questionnaire 

concerning dietary habits, they had a IS-minute nutrition 

counseling session designed to lower each participant's sodium 

intake to 60-90 mEq sodium per day_ Six weeks later, each 
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patient returned for evaluation of a single 24-hour urine sodium 

sample and measurement of blood pressure in the supine and 

standing position. 

The 15-minute instruction utilized a self-completed 

questionnaire and a 24-hour recall. The diet instruction was 

based on foods arranged into five different groups with varying 

levels of sodium content. The number of servings allowable per 

day from each group was standardized for each participant. 

As estimated from two single 24-hour urine sodium samples, 

daily sodium output changed from 155 to 137 mEqj24 hours. 

Interestingly enough, when an estimate was made of each patient's 

24-hour recall, the results were dramatically lower at 51.7 

mEqjday when compared to the actual output of 137 mEqjday. 

There is a dichotomy between the subjectively appreciated and 

objectively confirmed effects of dietary intervention. A 

questionnaire that was completed on the return visit to assess 

the patients' comprehension of the dietary material presented 

initially showed a generally high level of recall and 

understanding. The mean score was 17 correct answers out of 20 

questions. Neither mean blood pressure nor body weight 

measurements changed significantly from prestudy levels. 

The purpose of a study conducted by Nugent, et al, was to 

identify the best of three methods of treating hypertensive 

outpatients in order to minimize dietary sodium levels and thereby 

decrease need for antihypertensive drugs. Forty-eight outpatients 

with hypertension were randomly assigned to three treatment 
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programs: (a) advice; (b) an intensive educational program; and 

(c) small group management plus feedback (50). The patients in 

the advice group (a) were treated by a nurse. They had no special 

training sessions outside of their regular monthly hypertension 

clinic visits. On their initial visit, they were given verbal 

and written instructions on the importance of decreasing salt 

intake and how to do it. This instruction consisted of general 

rules, such as not adding salt to food in preparation and at the 

table and minimizing the intake of processed foods, plus lists 

detailing the sodium content of specific foods. On each 

subsequent clinic visit, they were advised to decrease their 

sodium intake. Any questions that they had about the sodium 

content of foods were answered. Twenty-four hour urine samples 

were collected before the first treatment session and at the 

end of the second, sixth, and 12 months. Information on the urine 

sodium content was not furnished to these patients. 

The patients in the education group (b) had an intensive 

program managed by two dietitians in addition to their monthly 

hypertension clinic visits. The patients were seen initially for 

one-hour visits weekly for the first eight weeks in two groups 

of eight patients each and monthly on a one-to-one basis for the 

remainder of the year. Since restricting a nutritional care 

program to instruction in food choices and preparation does not 

help patients understand the reason for dietary restrictions, 

instruction emphasized that dietary sodium was an important 

determinant of blood pressure in hypertensive patients. This 
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educational program, geared to increasing compliance, was carried 

out with visual aids, handouts, and discussions. Twenty-four 

hour urine samples were collected at the same times as for the 

patients in group (a). Information on the urine sodium content 

was withheld from these patients. 

The group management plus feedback patients (c) were seen 

in sessions managed by a psychologist, in addition to their 

monthly hypertension clinic visits. Two groups of eight patients 

each met for one-hour periods weekly for eight weeks, and then 

once a month for the remaining ten months of the study. The 

rationale of the group management approach was based on social 

psychological research that has shown that changing food habits 

can be facilitated by a group decision process. The group 

process was used to assist the patients in changing their dietary 

habits. Information on the sodium content of foods was made 

available by the psychologist who relied on sodium tables in 

books and a graduate dietetic student for nutritional information. 

Using a small-group problem-solving format, patients shared 

ideas and provided mutual support for dietary change. As in an 

earlier study on medication compliance in hypertensive patients, 

the leader also brought up topics identified by Haynes et al as 

important in increasing patient compliance, namely perception 

of the disease as serious, perception of personal susceptibility, 

belief in the effectiveness of treatment, and satisfaction with 

treatment (51). The feelings of self-control of the patients 

were enhanced by providing them with the results of the 
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determination of their 24-hour urine sodium excretion and relating 

this to their blood pressure and dosages of antihypertensive 

drugs. Twenty-four hour urine samples were collected before 

the first and after the second, fourth, sixth, and eighth weeks 

and monthly thereafter. The patients were given feedback 

regarding the sodium content of their 24-hour urine specimens 

collected at the time of the preceding meeting. 

Satisfactory completion of the study was defined as follows: 

attending at least 80% of the clinic and treatment sessions and 

collecting a baseline and at least two thirds of the scheduled 

urine specimens during treatment, the last specimen being at 

least ten months after starting the program. 

The results of the three programs could be evaluated in only 

54% of the patients who started the study. In designing the 

study, the authors recognized that measurement of sodium content 

in single 24-hour urine collection is not an accurate assessment 

of current sodium intake. However, the authors stated that the 

attempt to collect a larger number of specimens would have reduced 

even further the number of patients who could be evaluated. 

Mean urine sodium excretion decreased in all treatment groups 

during the study, but the decrease was greater for those in group 

(c), in which the urine sodium decreased to a mean of 90/mEq from 

a baseline of 180 mEq per day. Group (b) decreased from a mean 

baseline of 168 mEq to 118 mEq and group (a) decreased their 

urine sodium from a mean of 189 mEq to a mean of 153 mEq ~er day. 
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The authors attributed the greater effectiveness of group 

(c) in changing the sodium intake of patients to either some 

element of the social interrelations in the meetings or to the 

patients being given quantitative information on the sodium 

content of their urine. One example of the effectiveness of 

feedback became apparent on analysis of the patients' answers 

to questions on how much they thought they had decreased their 

sodium intake as a result of the program. Patients in group 

(c) estimated that they had decreased their urinary sodium 

excretion by 57% while the measured decrease was 50%. In 

contrast, group (a) and group (b) thought they had accomplished 

greater sodium reductions than were actually observed (estimated 

58% and 50% vs. 19% and 30% reductions observed respectively). 

The patients in group (c) made more realistic estimates of the 

amount that they had decreased sodium intake than the patients 

in the other two groups who estimated that their efforts had 

been considerably more effective than they actually were. 

In a study by Jeffery et al, ninety-three overweight adult 

males with labile blood pressure elevation participated in a 

20-week dietary intervention program to achieve a 10 percent 

reduction in body weight and a reduction in dietary sodium 

intake to 70 milliequivalents per day (52). The study was 

conducted over two years. Study participants, middle-aged 

males with high normal blood pressure, participated in four 

baseline visits two to four weeks apart to establish blood 

pressure levels and were then randomly assigned to one of eight 
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treatment cohorts, four in each year. Treatment consisted of 

two eight-week periods, one devoted to weight reduction and the 

other to dietary sodium restriction. In Year 1, weight reduction 

was introduced first, followed by sodium reduction. In Year 2, 

sodium restriction was attempted first, followed by weight 

reduction. 

Two of the four groups in each year received treatment via 

a group instructional mode and the other two through an individual 

counseling mode. Participants were randomly assigned to one of 

these modes. 

In the group treatment format, participants met in groups 

of seven to 13 for education sessions lasting approximately one 

and one-half hours. Sessions were staffed by one or more of the 

following: a nutritionist, a health educator, nutrition 

assistants, health aides, and a physician. Sessions included a 

formal presentation of the lesson content (usually with slides 

for visual support), a discussion period for clarifying questions, 

and a participation activity in which some aspect of the 

principles being discussed was practiced (e.g., tasting new 

foods, examining menus, or estimating portion sizes). Individuals 

who missed regular group sessions were scheduled for individual 

make-up counseling sessions with the health educator/nutritionist. 

Wives were encouraged to attend all sessions. 

Participants in the individual counseling format visited the 

clinic on the same schedule as those in group treatment. 'With 

the exception of an initial group visit for orientation purposes, 
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visits were limited to approximately 10-20 minutes with a health 

counselor giving treatment materials and a brief description of 

the purpose of the lesson. 

Both group treatment and individual counseling treatment 

used a la-chapter treatment manual for presenting dietary 

information. Chapters were distributed at each session, five 

devoted to weight reduction and five to sodium restriction. 

Participants were instructed to reduce sodium use through 

a sequence of behavior changes based on ease of implementation 

and the behavior's contribution to total sodium intake. Behavior 

targets included, sequentially, the reduction or elimination of: 

use of sodium chloride at the table and in cooking, salted snack 

foods, sodium-containing condiments and seasonings, and 

prepackaged and restaurant foods. 

All participants were asked to keep food diaries continuously 

throughout the program. During the weight reduction phase, they 

were asked to monitor energy intake in calories, and during the 

sodium restriction phase they were asked to record dietary sodium 

content in milliequivalents, "salt points", based on a resource 

document prepared specifically for this study. 

Significant reductions in blood pressure, weight and urine 

sodium were seen for both treatment modes from baseline to end 

point evaluation. Those in the group treatment category lowered 

their 24-hour urinary sodium output from a baseline mean of 163 

milliequivalents to 109 milliequivalents per day. Those fn the 

individual counseling treatment category lowered their 24-hour 
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urinary sodium output from a baseline mean of 165 milliequivalents 

to a mean of 110 milliequivalents sodium per day. These results 

do not meet the initial study goal of a reduction in dietary 

sodium intake to 70 milliequivalents per day, however the changes 

from baseline are significant at p<.05. As initially 

hypothesized, no significant differences were observed between 

treatment categories. 

The authors summarize by stating that although maintenance 

of behavior change beyond the 10-week end point remains a 

challenge, it is encouraging for disease prevention that both 

intervention modes produced good short-term results and high 

compliance. 

In 1983, Walt et al, studied 18 patients with mild stable 

hypertension (mean blood pressure 144/93). Sodium intake was 

restricted for 8 weeks as part of a double blind randomized 

crossover trial of slow sodium and placebo tablets (54). 

Patients were seen twice in the 8 weeks for nutrition 

counseling. Nutrition counseling consisted of instructing 

patients not to add salt to their food, to use as little salt 

as possible in cooking, and to avoid salty food. Each person 

was given a shopping guide, a list of local recipes adapted for 

low sodium cooking, and a wall poster indicating which foods 

should be avoided, taken in moderation, or eaten freely_ Low 

sodium bread baked with half its usual salt content was ordered 

from a local baker and salt free butter, baking powder and 

gravy browning were provided. No attempt was made to influence 
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potassium or energy intake. Before the trial each person kept 

a seven day food diary which provided a basis for individual 

dietary advice. 

In this trial, one 24-hour urine sodium was collected to 

assess baseline sodium intake and two 24-hour urine sodium 

collections were completed to assess change in sodium intake. 

Baseline mean 24-hour urinary sodium excretion for the group 

was 159 milliequivalents. After 8 weeks of intervention, their 

24-hour urinary sodium output was lowered to a mean of 115 

milliequivalents. 

Kaplan et al, studied a group of patients, mostly elderly 

and indigent, who were considered to be relatively resistant to 

dietary changes. They all had hypertension that required drug 

therapy. Dietary sodium restriction was added to their stable 

drug therapy. Patients were randomized to diet group (56 

patients) and to the control group (22 patients) (42). 

The patients in the diet group returned at one, three, and 

six months with an overnight urine specimen. At each visit, they 

were advised of the sodium content of the overnight specimen and 

were provided additional dietary instruction. The patients in 

the control group were seen at three and six months, with a 

repeated overnight urine specimen obtained only at the final 

visit. 

At the end of the six-month study, 68% of the 56 patients 

in the diet group had reduced their overnight urine sodium 

content by one third or more, which was taken as a reflection 
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of a significant degree of dietary sodium restriction. Actual 

baseline milliequivalents of sodium and corresponding change 

was not stated. Whereas only 32% of the 22 patients in the 

control group had a sodium content of one third less in the 

overnight specimens. 

The greater ease of collecting an overnight specimen rather 

than a full 24-hour specimen should make it possible to monitor 

the conditions of patients more frequently for compliance with 

dietary sodium restriction. Immediate feedback, with the use 

of chloride titrator sticks for analysis of urine sodium content, 

to patients concerning their degree of adherence to a regimen 

to encourage the continuation of current practices or to indicate 

the need for additional counseling is valuable. 

Another group of investigators tested the utility of the 

chloride titrator strip in facilitating compliance with a reduced 

sodium intake diet (45). They enrolled 32 patients into a 

randomized crossover trial comprising two study periods of four 

weeks each. The study periods were begun after the patients had 

undergone extensive instruction in the diet and use of the 

strip. After collecting baseline data, the subjects received 

instruction to aid them in restricting their dietary sodium 

intake to 85 milliequivalents or less. With such a regimen, an 

overnight urinary sodium excretion of 28 milliequivalents or 

less per collection delineates the upper 95% confidence limit 

(55). The dietary instructions were designed to build on ~ 

basic diet provided in the American Heart Association's cookbook, 
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Cooking Without Your Salt Shaker. The subjects were each supplied 

with a graduated cylinder to void into. The patients recorded 

the time of their last voiding in the evenings, recorded the 

volume of the morning void, and poured a 3 milliliter aliquot 

into a plastic test tube. This aliquot was handed in at the 

next appointment. They were told to take another aliquot of 

urine, test with a chloride titrator strip, and read the result 

according to a scale. They understood that readings of +1 to 

+2 indicated approximate compliance with a sodium intake of 65 

to 85 milliequivalents per day. 

Ten patients showed a significantly reduced sodium intake 

while using the titrator strips (p < .05). This number 

constituted approximately one third of the population. These 

results are encouraging, especially in light of the fact that 

nine subjects reduced their overnight sodium excreting to 28 

milliequivalents or less without the strips. The authors 

concluded that the use of the chloride titrator strip can be 

mastered by most patients and in conjunction with dietary 

counseling, can facilitate compliance with a reduced sodium diet. 

To summarize the review of literature, it is clearly evident 

that sodium manipulation plays a management role and possibly a 

causitive role in hypertension. The theory of salt-sensitivity 

in hypertension piques a critical interest in identification and 

appropriate treatment of salt-sensitive individuals. The 

published literature is replete with different methods of 

nutrition counseling and the subsequent impact on sodium 
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ingestion. Appropriately, compliance to a sodium restricted 

diet is a major concern to the medical community. 

The purpose of this study is to test a nutrition counseling 

method which incorporates most of the known strategies to heighten 

compliance in the short-term duration and to then test the longer

term effects without follow-up for over one year. Many patients 

receive initial diet instructions while hospitalized, but few 

receive nutrition counseling follow-up. This study is an effort 

to mirror the reality of lack of follow-up available for nutriton

related problems and test a possible nutrition counseling method 

designed to improve compliance. 



METHODOLOGY 

Thirteen relatively young patients with hypertension (mean 

age,33 ± 7 years) were studied as outpatients as part of an 

ongoing Clonidine Suppression Test Protocol. This protocol 

studied the effects of dietary salt restriction and of salt 

loading on hemodynamic and plasma catecholamine responses to 

the drug clonidine (56). These patients all had mild or moderate 

established hypertension diagnosed on the basis of at least 

five outpatient measurements of blood pressure and had otherwise 

unremarkable medical histories. Patients with diastolic blood 

pressures exceeding 115 mm Hg after discontinuing administration 

of medications were excluded. All patients discontinued taking 

antihypertensive medications, if any, at least two weeks before 

entering the protocol. The target range of 24-hour urinary sodium 

excretion for the salt restriction phase was < 50 mEq sodium. 

Clonidine, the drug used in the test protocol, was administered 

after the two week intensive diet instruction phase. 

All thirteen hypertensive patients were also enrolled in the 

intensive nutrition counseling study. Of the thirteen, only 10 

patients will be reported on since one individual died prior to 

the 15 month follow-up phase and two patients were unwilling to 

collect the 15 month follow-up urine collections. Four women 

and six men (four black, six caucasian) comprised this sample 

population. Each subject served as his/her own control throughout 

the study phases. 

36 
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The ten hypertensives reported on completed two (2) baseline 

24-hour urine collections to assess sodium intake prior to any 

dietary manipulations. They collected two (2) 24-hour urine 

samples during the sodium instruction phase and also at the 15 

month follow-up phase. No nutrition intervention was provided 

after the two-week intensive nutrition counseling phase. 

Detailed nutrition history information (Appendix A) was 

gathered from the patient, and significant other if necessary. 

Information such as who does the food shopping, preparation and 

cooking, what seasonings are used, use of convenience foods, 

frequency of dining out and where, usual snack foods consumed 

were assessed. Not all assessment parameters were utilized on 

the Nutrition History and Assessment Form (Appendix A) in the 

present study. This form was originally designed for nutrition 

assessment in general clinical practice. For example, 

anthropometric measurements such as triceps skinfold and mid-

arm circumference, were not used in the present study since 

they were not applicable to the study design. Prior to the 

first appointment, patients were asked to keep a 3-5 day food 

record (Appendix 8) to be analyzed for usual sodium containing 

foods. Not all patients were willing to record their food intake. 

After information was gathered and assessed regarding 

patients usual dietary practices, the patient began the 

instruction phase. The target sodium intake was no more than 

50 milliequivalents per day. Individualized diet instructions 

were performed for each patient using a sodium guidelines booklet 
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designed by the author and a committee specifically for this 

study (Appendix C). In the booklet, foods are listed by food 

type and then are further categorized by sodium content. Group 

A includes foods which contain 0-30 milligrams sodium per 

serving, Group B includes foods which contain 30-100 milligrams 

sodium per serving, Group C includes foods containing 100-200 

milligrams sodium per serving and Group 0 includes foods 

containing> 200 milligrams sodium per serving. According to 

patients usual food intake, a certain number of servings were 

planned from Groups A, B, and C to total <:50 milliequivalents 

per day. Actual manufacturers food product labels were shown 

to the patients to teach label reading for sodium content, to 

point out foods particularly high in sodium, and to show examples 

of commercial low sodium foods available in the market place. 

A thorough education was provided of the low sodium products 

available in the metropolitan Washington, D.C. area and targeting 

the specific low sodium products the patient would benefit from 

most by substituting them for frequently used high sodium foods. 

At least two sample menus were devised and written out for the 

patients to follow. Low sodium recipe books were recommended. 

Low sodium seasoning hints were reviewed with the patient. 

Estimated maintenance kilocalorie requirement for each 

patient was assessed using the Harris-Benedict Equation (57) 

for Basal Energy Expenditure and an activity factor of 30% was 

added (58). An attempt was made to instruct on maintenance 

kilocalorie diet, but no monitoring of kcal intake was done 
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throughout the study. Patients were followed for intensive 

nutrition counseling follow-up for 2 weeks. The two-week 

intensive nutrition counseling phase consisted of one initial 

assessment and counseling session plus two follow-up visits for 

further nutrition counseling on the low sodium diet. During 

these 2 weeks, two 24-hour urine samples were collected to 

document sodium intake. The level of sodium excretion was told 

to each subject for immediate feedback of actual sodium intake. 

All patients achieved the goal of~ 50 milliequivalents sodium 

excreted within 24 hours. In one patient, the measurement of 

urinary sodium excretion indicated that the criterion sodium 

intake had not been achieved as planned, and in this case, the 

diet was extended for a few days until the criterion was 

satisfied. Urinary creatinine and total volume were assessed 

along with sodium for each urine collection. These parameters 

were recorded in an attempt to check on completeness of urine 

collections. Incomplete collections, as indicated by history 

or urinary creatinine excretion, led to continuing the diet until 

a complete 24-hour collection was obtained. 

The strategies employed to increase compliance to the two 

week intensive diet regimen were 1) use of an individualized 

diet tailored to the patient's lifestyle, 2) setting a 24-hour 

sodium excretion goal, 3) providing feedback from the 24-hour 

sodium excretion level, and 4) an active multidisciplinary team 

approach. 



RESULTS 

Upon entering the study, the baseline mean value of the 

subject's two 24-hour urine sodium samples ranged from 45 mEq 

sodium to 250 mEq sodium. The mean baseline daily sodium 

excretion for the group was 151 mEq sodium (Table 1). The 

overall goal of the low sodium phase of the study was for the 

subjects to attain a sodium excretion of ~ 50 mEq sodium per 24-

hour urine collection. The mean values from the two low sodium 

phase 24-hour urine sodium samples from each subject ranged from 

10 mEq sodium to 48 mEq sodium, with an overall mean daily 

sodium excretion of 28 mEq. After 15 months with no nutrition 

counseling follow-up, the subject's mean values from the two 24-

hour urine sodium samples ranged from 60 mEq to 172 mEq sodium, 

with an overall mean daily sodium excretion of 127 mEq (Table 1). 

When examining the creatinine output and total volume of the 

urine collections of the ten subjects, most levels of the two 

collections per phase were similar (Appendix D). Only one 

collection needed to be repeated as it was an obviously low 

level of creatinine and total volume. 

The repeated measure, analysis of variance was the statistic 

used to determine if there was a significant change in sodium 

excretion over time (61). This statistical test is used since 

there are three phases of measurements over time with each subject 

serving as their own control, therefore the data from each" phase 

40 
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TABLE 1. 24-HOUR URINARY SODIUM EXCRETION 

Phase Range Mean sd 

Baseline Phase 45 mEq - 250 mEq 151 mEq 64 

Low Sodium Diet 10 mEq - 48 mEq 28 mEq 14 

Instruction Phase 

15 Month 60 mEq - 172 mEq 127 mEq 46 

Follow-up Phase 
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is considered related or dependent data. This particular test 

gives a global sense of variation. 

The ANOVA F test for testing the equality of 24-hour sodium 

excretion over the three phases was F = 25.5 and degrees of 

freedom set at 2,18 (Table 2) results in p<O.OOOl (61). This 

result denotes an extremely significant change over time in 

this data. 
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Table 2. ONE GROUP REPEATED MEASURE ANOVA RESULTS 
FOR 24-HOUR URINARY SODIUM EXCRETION 

SUM OF DEGREES OF 
SOURCE SQUARES FREEDOM MEANS SQUARED 

Between Subjects 27,704 9 3,078 

Within Subjects 114,689 

Phases 84,775 2 42,388 

Error 29,914 18 1,662 

lOTAl 142,393 29 

F 

25.5 
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Since the omnibus F statistic indicated a statistical 

difference among the three phases, the Bonferonni t-test, a 

tool for simultaneous statistical inference, was used to evaluate 

the significance of the difference between phases (61)(62). 

Using this test, the change in 24-hour sodium excretion between 

the baseline phase and the 15 month follow-up phase is not 

statistically significant as is visually evident from Figure 1 

and Table 3. However, as was expected, the change in 24-hour 

urine sodium excretion from baseline to low sodium diet 

instruction phase and the change from the low sodium diet 

instruction phase to the 15 month follow-up phase are both 

highly significant (Table 3). 
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TABLE 3. BONFERONNI t-TEST RESULTS 

Bonferroni t-Test Calculated 
Test Phase Calculation t Value * 

151 - 28 
Baseline phase vs low = t 6.75 

sodium phase 
V 

(significant) 
1661.88 (2/10) 

127 - 28 
Low sodium phase vs !II: t 5.43 

follow-up phase 
V 

(significant) 
1661.88 (2/10) 

151 - 127 
~aseline phase vs = t 1.31 
follow-up phase 

V 
(NS) 

1661.88 (2/10) 

* Table t value where DF = 18, K = 3, p = 0.05 is 2.64 



DISCUSSION 

Nutrition Counseling 

The diet counseling method used in the ten patients studied 

was one-on-one nutrition counseling, three sessions within a 

two-week period of time, followed by no nutrition counseling 

for the subsequent fifteen months. Patients were given immediate 

feedback on the amount of sodium in their 24-hour urine 

collections throughout the two week instruction phase. 

In one published study, a single structured fifteen minute 

nutrition counseling session decreased the subject's 24-hour 

urinary sodium excretion from a mean baseline of 155 mEq sodium 

to 137 mEq sodium on a six week follow-up visit (49). 

Dramatically lower sodium values were achieved at a 2-week 

follow-up in the present study, whereby the subjects achieved 

an overall mean 24-hour sodium excretion of 29 mEq sodium, 

down from the overall baseline mean 24-hour sodium excretion of 

150 mEq sodium. When comparing the single structured 15 minute 

counseling session results at six weeks to the present results 

at 15 months, the overall decrease in 24-hour sodium excretion 

was 18 mEq sodium and 24 mEq sodium respectively. Even at a 

much longer follow-up time frame of 15 months, the nutrition 

counseling method used in the present study resulted in a greater 

sodium reduction. 

47 
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In another published study, three different methods of 

nutrition counseling were compared by Nugent, et al over a ten 

month period of time (50). One group of patients were handed 

low sodium nutrition information and were advised by a nurse to 

decrease their salt intake at each monthly clinic visit. The 

patients in this group decreased their 24-hour urine sodium 

from a mean of 189 mEq to a mean of 152 mEq per day_ The second 

group were seen by dietitians, initially in weekly group settings 

and subsequent monthly one-on-one sessions. The patients in 

this group decreased their 24-hour urine sodium levels from a mean 

of 169 mEq to 118 mEq sodium. The third group was managed by a 

psychologist, seen weekly for eight weeks and then monthly 

thereafter using a small group problem-solving format, and the 

patients were given feedback regarding the sodium content of 

their 24-hour urine specimens. This group decreased their 24-

hour urine sodium levels from a baseline of 180 mEq to 90 mEq 

sodium. It is apparent that the latter two groups, whose format 

included continued supportive follow-up were the most successful 

in lowering sodium intake. The third group achieved the greatest 

sodium reduction, which may be attributed to patients receiving 

quantitative feedback on actual levels of sodium excreted. 

When comparing sodium levels achieved by patients in the present 

study, the absence of supportive follow-up may be a causative 

factor in less successful sodium reduction. 

In the ten week study by Jeffery et al, half of the 

participants were instructed on a sodium restricted diet via a 
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group mode and the other half through an individual counseling 

mode (52). Those in the individual counseling treatment group 

lowered their 24-hour urinary sodium output from a baseline 

mean of 165 mEq to a mean of 110 mEq per day. Those in the 

group treatment category lowered their 24-hour urinary sodium 

output from a baseline mean of 163 mEq to 109 mEq per day. 

These changes from baseline are significant. No significant 

differences were observed between categories. By comparison, 

the 24-hour urine sodium reduction was greater in this study 

than in the present study. This may be due in part to the 

short duration of this study by Jeffery, et al. The sodium 

reduction potential of these types of instructional modes beyond 

ten weeks and in the absence of follow-up, is questionable. 

Diet counseling in conjunction with immediate feedback 

with the use of chloride titrator sticks for analysis of urine 

sodium output was used by another group of investigators. Ten 

patients out of thirty-two showed a significantly reduced sodium 

intake (p<.05) while using the titrator strips (45). 

In summary, most nutrition counseling methods are variably 

effective in the short term. The two week intensive nutrition 

counseling method used in the present study was extremely 

effective in lowering 24-hour urine sodium levels (p<0.05). 

With continued long-term follow-up, significant 24-hour urine 

sodium excretions can be achieved, as shown by Nugent, et al 

(50). The use of 24-hour urine collections or chloride titrator 
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sticks for feedback seems to aid adherance to the sodium 

rstricted diet greatly. 

Compliance 

Many components of the counseling method used in this 

study were helpful in increasing patient compliance,at least 

short-term. The method of counseling, using a detailed diet 

history from the patient, individualized the meal plan. The 

multidisciplinary team (physician, registered dietitian, nurse) 

actively participated in educating or reinforcing the importance 

of the low sodium diet. A goal of achieving <50 mEq sodium 

excretion was set for each patient. During the two week intensive 

session designed to significantly lower the subject's sodium 

intake, subjects were informed of their 24-hour sodium excretion 

levels. This has been reported by Kaplan, et al as a technique 

to improve adherance to sodium restricted diets by providing 

feedback on actual patient intake (42). 

The strategies employed to increase compliance to the two 

week intensive diet regimen were 1) use of individualized diet 

tailored to the patient's lifestyle, 2) setting a 24-hour sodium 

excretion goal, 3) providing feedback from the 24-hour sodium 

excretion level, and 4) an active multidisciplinary team approach. 

In summary, most of the strategies, as outlined in the 

literature, designed to improve patient compliance were utilized 

in the present study. It must be noted, however, that dietary 

non-compliance is a problem in medical regimens. This is true 
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particularly in the case of sodium restriction, as blood pressure 

is not always reduced when a patient is successful at sodium 

reduction. The identification of salt-sensitive individuals 

will target those who will definitely benefit from sodium 

reduction. This identification step, in addition to effective 

nutrition counseling techniques, should greatly improve compliance 

to sodium restricted regimens. 

Salt-Sensitivity 

Epidemiologic data suggests that populations with a lower 

salt intake tend to have a lower incidence of hypertension 

(11,13). It cannot be elucidated from the published literature 

what impact a decrease in sodium intake from 150 mEq to 126 mEq 

sodium per day would make. 

Experimentation with sodium restriction in animals has 

supported the contention that sodium intake is an etiological 

factor in the development of hypertension. The development of 

the "salt-sensitive" rat and "salt-resistant" rat by Dahl proves 

that there is a genetic predisposition to the development of 

hypertension in rats (19). Sodium sensitivity in the human 

model was studied by three different groups of investigators 

(35,36,37). The data from these three studies suggests that 

patients with essential hypertension fall into two subgroups, with 

40% being resistant to a high sodium intake and not displaying 

a rise in mean blood pressure, whereas the remaining 60% are 
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sensitive to high sodium intake and display significant increments 

in mean blood pressure. 

The mechanisms responsible for this different behavior of 

the patients with essential hypertension in response to sodium 

intake are not fully understood. Based on the fact that a 

certain percentage of hypertensive individuals are "salt

sensitive," there is clearly a need to identify these individuals. 

Once these "salt-sensitive" individuals are identified, a 

controlled sodium intake would be an essential component of the 

treatment plan. 

Urine Collection Methodology 

Two 24-hour urine sodium collections per phase were deemed 

to be the appropriate way to assess sodium intake. Mickelson, 

et al found that average urinary sodium output equaled average 

urinary sodium intake (43). Other ways to estimate sodium 

intake (i.e., estimation of sodium intake from daily diaries, 

analysis of food samples) are either inaccurate or too time 

consuming. 

The data collected by Luft, et al indicates that three 24-

hour urine samples are optimal in estimating dietary sodium 

intake (45). Because the subjects in the present study were 

unwilling to collect three urine samples per phase of study, we 

selected two collections per phase for purposes of practicality. 

Clinically, the customary constancy of urinary creatfnine 

output is used to estimate the adequacy of 24-hour collections 
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of urine. On a short term basis, such as one to two weeks, 

this estimate is generally accurate since the rate of degradation 

of creatine to creatinine is so small that large changes in the 

body pool of creatine would need to occur over a long period 

before a significant change in the 24-hour output of creatinine 

would occur (59). A study conducted by Waterlow, etal also 

lends support to the constancy of creatinine output (47). 

When examining the creatinine output and total volume of 

the urine collections of the ten subjects, most levels of the 

two collections per phase were similar. Only one collection 

needed to be repeated as it was an obviously low level of 

creatinine and total volume. 



CONCLUSIONS 

From the findings in this study, it is concluded that the 

diet counseling method used was extremely effective in the 

short term in lowering subject's sodium intake, but much less 

effective overlong term. Based on evidence from the published 

literature, supportive follow-up would greatly enhance the 

efforts in achieving and maintaining an adequate sodium 

restriction. The most striking finding of this study was the 

ability of individuals to achieve a severe sodium reduction to 

an average of 28 mEq sodium excretion per 24 hours, in a free

living setting. To the author's knowledge, this magnitude of 

sodium restriction is not duplicated to date in the medical 

literature. This degree of reduction, or lower, is often achieved 

in hospital metabolic wards. 

The reduction of sodium excretion shown upon fifteen month 

follow-up is similar or slightly less reduction than in other 

studies in the published literature. 
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SUMMARY 

The purpose of this study was to test one method of nutrition 

counseling for short-term and long-term effects on sodium 

ingestion. The counseling method used was a two week intensive 

regimen designed to lower sodium intake in ten relatively young 

patients with hypertension. The counseling method incorporated 

an individualized one-on-one initial diet instruction plus two 

follow-up sessions to augment and reinforce the initial diet 

instruction. Strategies employed to improve compliance included 

providing feedback from two 24-hour urinary sodium level, setting 

a 24-hour urinary sodium excretion goal, and utilizing an active 

multidisciplinary team approach. 

Sodium intake was assessed via two 24-hour urine collections 

at baseline, during the instruction phase, and at a IS-month 

follow-up phase. 

The repeated measure, analysis of variance statistical 

test of sodium excretion revealed a highly significant 

(p<O.OOOI) change over time in this data. 

The Bonferonni t-test was used to evaluate the significance 

of the difference between phases. Using this test, there was a 

significant reduction in sodium excretion from baseline to the 

nutrition counseling phase. During the follow-up phase with no 

nutrition counseling for the previous 15 months, the subject's 

sodium excretion levels rose significantly, however not to 

baseline levels. An overall reduction was noted from baseline 
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sodium levels to the follow-up phase, but this reduction was 

not statistically significant. 

In the United States, hypertension is a public health problem 

of enormous magnitude. Hypertension is an independent risk 

factor for cardiovascular disease, which is the leading cause 

of death in the U.S. Hypertension is the most important risk 

factor for stroke, which is the third most frequent cause of 

death. Recent successes in control of hypertension with 

antihypertensive medications has made wider choices possible, 

but the implications of the long term drug therapy are unknown. 

Non-drug therapy for mild hypertension offers the potential 

benefit of reducing the patient's risk of cardiovascular 

complications while avoiding the risks and many of the costs of 

drug therapy. Non-drug therapies include: 1) weight loss, if 

indicated, 2) decrease alcohol intake to < 1 ounce per day, 3) 

exercise regularly, and 4) reduce sodium in the diet. 

According to the USDA Nationwide Food Consumption survey, 

the average adult American includes approximately 134 mEq sodium 

(based on a 2000 kcal intake) in his/her food alone. This does 

not take into account any free salt added in cooking or at the 

table (60). This level of dietary sodium intake is high and 

leaves considerable room for reduction. 

Particularly in those individuals who may be "salt

sensitive," sodium restricted diets will be a major non-drug 

modality for treatment of hypertension. The method used for 

nutrition counseling in this study proved to be exceptionally 
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effective in short term sodium restriction and with modification 

may be extremely effective as a counseling tool for a long term 

anti hypertension treatment regimen. 

Further research is necessary to 1) find a cost-effective 

way to identify sodium-sensitivity in humans, 2) define critical 

sodium intake levels whereby one can be assured of blood pressure 

reduction, and 3) identify nutrition counseling methods which 

would enhance long term adherance to adequate sodium restriction. 
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APPENDIX A 

.. mRITION HISmRY Al-'D ASS~SM.EN'I FOB.."'! 

A. PHYSICAL DATA 

Sex: K F Age: Frame: S K L Rt.. ___ cm.. ----
Current: weight.: ___ kg. lb. ---- Usual veight: ___ kg. 

Desirable body weight: Patient's weight goal: 

Weight: histor.!: 

Anthropometrics: Triceps skinfold (TSF) 

Mid-arm circumf. (MAC) 

Arc muscle area (AHA) 

_____ mill _____ %i1e 

mm %ile ----- -------
mm %i1e ------- -------

Occupat.ion (type, hours): 

Exercise (type and frequency): 

Sleep/rest (hours): 

Physical ac::i.,ity level: Sedentary Lignt Moderate Vigorous Strenuous 

Calorie needs for maintenance/anabolism: 

Males: 66 + (13.7x __ kg.)+(5x __ c:m.)-(6.8x __ age) 

in. 

lb. 

Fecales: 655 + (9. 6x __ kg. )+(1. 7x __ 0::.. )-(4. 7x __ age) ----- kcal 

B~~ _____ kcal + % activity ~ % stress • kcal ----
Protein needs: gcs/day ( ---- gcs/kg. body weight:) ---

B. MEDICAL HISTORY 

Doc~ented medical problems/treatments: Current lab values: 

il 
Current medications vicamins minerals other su~olecents' . , . . . 

Name Dose/Freq. Rx Name Dose/Frea. Rx 

I 
I 
I Smoking: No Yes 

PA!!::::rr In:::,TIFlCAT!ON: 
Date: 

Died tian: 

Nutrition Depar:ment, CC: N!H 
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c. SOCIAL/ CUL:1JRAI. CONS IDERAT!ONS 

Marital status: Single Married Divorced/separated Wido~ed Other: 

Household ce~be=s: Includes: 

Anyon special diec/cedical probl~s: 

Ethnic/religious/econcmic/educ. influences: 

D. NUTRITIONAL CONS IDERAT!ONS 

Appetite: Guod Fair Poor 

Focd intoLarancas;~!le=gies/avoidances: 

Proble.!:l.s ~ith any of the folloo..;ing: diarrhea c::msti=atioo. indigestion/gas 

nausea vo~ting taste s~ell chewing dentition s~a:lo~ing salivation 

Special diet: Never Past only At present Describe: 

Who ?repares meals? 

Cooking and storage facilities: 

Methods of seasoning foods: 

Salt in cooking: 

Other seasonings used: 

Fluid intake: 

D nlI~:G OUT: 

Break:as d 
Lunch I 
Dinner I 
Other 1 

Packed 
1 mea c .;: /" dJ...e_er~a 

Purchases food? 

Sal t at tab Le: 

t' as t _ 00 R oc,...;'!u-..,"",.. 

f f 

I 
I 
I . -------- - -- .. 

Friends! 
.... 0 '!'!tf""'" "".o~ 

I 
I 
I 

i 



APPENDIX B 

SUNDAY 
MONDAY 
TUESDAY 
WEDNESDAY 
THURSDAY 

Your 
Food 

Record 

FRIDAY 
SATURDAY:::: to 

SU N DAY Nutrition Department 
Clinical Center - N.I.H. 
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Introduction This booklet Is designed to nelp you 
lower your sodium (salt) Inlake It should 
be used wilh the guidance of your 
nutrition counselor (dietitian). 

Because each person's lifestyle and 
lood preterences diller, our goal is 10 
plan a diel thai fils your Individual 
needs. For this reason, this bOOklet has 
been developed as a flexible 1001 to be 
used in designing a low sodium diet 
specilically lor 'you. 

Name: 

Included In this booklet Is beslc 
information about sodium In your diel. 
The maJority of Ihe booklells devoled 
10 a listing olloods Into lour (4) 
categories according 10 sodium conI ant. 
Information on food labeling, as well as 
seasonings, Is lound al Ihe and of the 
bOOklet. 

Dale: ___________________ _ 

DleIlUan: ______________________ _ 

Telephone: (301) 

0"1 
"'"-J 
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Facts About 
Sodium 

Salt YS. Sodium. How much sodium do we need? 
What Is the difference? Sexlium plays a Illalor role in regulaling 
T able salt, or sodium chloride Is body lIuids and is believed 10 have an 
tile most common source at sodium inlluence Oil lliood plt:lssure. Tile body 
llle diet Table salt is conlposed 01 needs only a small amount of sodiulTI 
40% sodium and 60% chloride lor pfOper fUnctioning. Although Ihere 

Sodium Chloride (table salt) = is no recommended daily intake lor 
40% Sodium + 60% Chloride sodium, 25() rng at sodium IS an 

Sodium Is measured 
Sodium is measured in 
MILLIGRAMS. To convert 
milligrams, use the following equation: 

1 gram (gm) = 1000 milligrams (mol 

For the amount of sodium ill 
table can be wlillen Ihis way: 

1 teaspoon sail = 2000 milligrams 
sodium 
1 teBspoon salt = 2 grams sodium 

. amount lor a heallhy adul\. 
)Ie conSiJme much nlore 

sodium tllan is needed, as much as 10 
1020 tlflles llIore! 

a more 
sodiuill in fresh loods 

sorne waler supplies.' II is 
impossible 10 get too lillie 

sodium It you eat a varied diet. 

Sodium in the drel comes trom 
several sources. II may be found 
naturally 111 lood or II may be added 
during processing, during cooking, or 
at ItlS lable. 

Generally, commercially 
foods contain more sodium Ihan fresh 
or raw loods because sail and other 
sodium·containillg compounds als 
usually added dUring processing, 

A large porlion of our sodium Intake 
is in the lorm 01 salt added during 
processing . 

• Sodium can lent 01 local water 
supplies: 

Ask your Heart Association or 
110<11111 [)epLH IlIlonl ahnlll lim sodium 
cOlltull1 In yow luedl Willer supply or 
a~k how 10 hLlVll tile wdler ill your well 
analyzed 

O'l 
1...0 



2 General Guidelines 
for Lowering 
Sodium Intake 

1. Cook your rood without adding sail 
and do not add salt at the lable, 

2. Use seasonings and condiments 
Illat do not conlain soolwn Check 
each food list lor low sod.um 
seasoning suggestions 

3 Bacause mas I processed focxJs are 

4, II you lise processed read 
lood lauels to check for sail and 
sodiUlllconlainiflQ compounds, 

5. Avoid loods packed In brine or salt 
waler 

l1igl) in sodium, use fresh or I ptOce~sed loods 
unprocessed foods Inore oHen, 

7, When dining away Irom. 
choose your 100Xls Wisely, Salt 

sodium coneJunenls are allen 
d to itle food Ctloose plain foods 

and request Ilial suit nol be added, 

........., 

o 



3 Understanding the 
Food Lists 

Foods have been divided into lisls 
such as Milk List, Vegelable list, 
Dessert List. etc. 

Foods willlin each list have been 
divided inlo tile following 4 calegOlies 
according 10 sodIum 

Group A 
Group 8 
Group C 
GlOup D 

o 30 rng sooium/servillg 
30· 100 /119 sodium/serving 

100 200 Il1g sodiurli/selving 
more than 200 rng sodiulIl/selving 

II Is not possible 10 list all loods 
available 10 Ille public. II a food is not 
included in Ihe lists, the s(l(jiulTl 
conlenlmay be deletlllined by lemJilll) 
tile p<lCkane lubel (see 'IUj or by 
asking a dietitian 101 the 
inlorrnalloll Once the sodiufl\ content 
per serving is dolerrnined, ttle !ooo 
can easily be iii inlo one of the soolum 
groups (A, S, C, or DJ 

In mas I cases, a serving size is 
lisled 101 each food 1118 sel viflg sile IS 
necessary for SO(!lIlfn COfl-

tenl and calorie cOlllenl <)Vllru\Jv 
calorie cOlllent 01 each servil1n is 
printed on Ihe lap riylrllliJlld COllltH oj 
mosl lisls. SO[lle loads Ufe III 
CiJlories lllan Ihe average calorie 
cDlllen!. 1llerelore, Illcsu lnods have 
been printed in blOWIl tYPt) 10 alert you 
10 Ihls lacl, lile Combinallon Food, 
Dessert, Sweels, Soup and 
ti~ls do nol have an 
conlent listed because in these 
list;.; vary so widely in caloric conlent 

........ 
I-' 



4 ___ mg Sodium Meal Plan 
(Ia be planncd wlliJ the gllidGll1ce 01 YOU( IIlllrilion counselor) 

Calories ____ _ Carbohydrate 91 ams Protein ___________ Qwms Fat gf<JI11S 

Food Number Group A Group B Group C 
Llsi of servings 15 mg sodium/serving 70 mg sodlullI/servlng 150 mg sodium/serving 

--- --------

Milk 

Fruit 

Vegetable 

-- ~-----------

Cereal, 
Vegetables 

- -. ----

Meal 

Fat. Oil. Nul 

Soup 

CombInation Foodl 
Fast Food 

---------- ---

Dessell 

-
Candy, Sweets 

Beverage 

~--".-- .. 
Group A Group B Group C 

_. ~~. ~.,~- --~-- .. ----~- ---- ., .... 
,~-------- ---~---

Tolal 

Group 0 
:>200 mg sodium/serving 

I 

Group D 
-, 

--.....J 
N 
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8 Milk LIst 
A large amount of sodium occurs 
naturally in milk. Milk is a very good 
source of calcium and protein. The 
number 01 calolies in milk depends on 
UI8 lal contant. 

A. Sodium Free to Low 
Sodium Content 
RiJflge: 030 /I1g SodulmiServing 

Low Fat Milk 

Low sodium, low lal 
(omit 1 f-AT serving) 1 CliP 

Whole Milk 

Low sodium 
(orl1112 FAT servings) 1 CllP 

I 

I 

Sodium Allowance: 

_____ Servings Group A 

_____ Servings Group B 

_____ Servings Group C 

_____ Servings GrOilp f) 

B. Low to Moderate 
Sodium Content 
Ranne: 30,100 /llg Sodium/Serving 

One serving contains (nol including 
ileITIS ill brown li'fln)' 
12 Glams Calbohydlale 
8 Grams Protein 
010 GIaIllS Fal 
80- 160 Calories 

C. Moderately High 
Sodium Content 

100200 mo 

Non Fat Milk 

Skim milk 
Non·fal buttermilk made from 

skim milk 
Canned, evapc)lated 
Yogurt, plLl/fl, marle from 

skIm null, 

low Fat Milk 

1% ral (011111112 FAT 
~;()JvlflOl 

1 f-AT 

fIlml.l 
mll< (unlit 

1 f-AI smvlll\l1 
YOOIlfI, In liled. marie 

IroIl12°·u lJulk 

Whole Milk 

Wtlolc milk 
(lllllil2 FAT serviIl9~) 

;vapOllltcd 
nilk 

2 FATs8IVlf1(Js) 
UUIlVllliill1 Ii'lddo fr(Im 

wilole 111111< 
(olllil2FAl 

Yoourt, plain. rn'l!lt.l 
"0111 wllole milk 
(0111112 FAT servIngs) 

1 Clip 

1 cup 
112 cup 

t cup 

1 GlIfJ 

1 Clip 

1 cup 

1 CliP 

1 cup 

1 cup 

1 cup 

D. High Sodium 
Content 
Rdfl[Jl:. >200 mg SodiumiServlng 

Non Fat Milk 

Powdered, dry, 
!lon·fal 113 cup 

8ullermilk made lrom 
skim milk (salted) 1 cup 

Whole Milk 

Blillefllllik Hlillie hom 
wlH!Ir~ milk 
(omll2 serving:» 1 cup 

-.J 
+==> 



7 Milk Beverages 

Chocolate milk 
1101 cocoa, made wilh pow(lered 

Iflstalll cocoa mix 
EmlilOU 
UIIT longsl1ell·1ile milk, 

plain or IlavOIetl . 

(Cheese Is found on tile Meal Usl) 

, cup 

1 cup 
1 Clip 

1 cup 

Milk Beverages 
Mailed n Iilk dl inks 
Mllkslwkes 
IlIslRlI1 breakfasl mix 

plus!Illlk 

1 cup 
1 CliP 

1 cup 

-.J 
U1 



8 Fruit List 
Fruit Is low In sodium Fresh or 
unsweetened canned frwt is lower in 
calories Ihan fruit canned in 
Fruits are valtJable sources 
A and C. potassium, and liber. 

A. Sodium Free to low 
Sodium Content 
Range: 0-30 mg SodIum/Serving 

Fresh or Canned Fruit, no au gar 
added or aweetened 

Apple 
Applesauce 
Apricots, II esh 
Apricots, dried 
Banana 
B!:'ffies 

Blackberries 
Blueberries 

Clanbellies, 
unsweetened 

Dates 
Iresh or dried 

Grapes 
Kiwllrull 
Mango 
Melons 

Cantaloupe . 
Honeydew 
Walermelon 

Nectarine 
Orange 
Papaya 

1 small 
1/2 CllP 

2 medium 
4 halves 

112 small 

lf2cup 
1/2 cup 
112 cup 
3/4 cup 

10 large 

As desired 
2 
1 

112 
12 

1 medium 
112 small 

114 smalt 
1/8 medium 

1 cup 
1 slllall 
1 small 
3/4 cup 

~odtum Allowance. 

_____ Servings Group A 

_____ Servings Group B 

_____ Servings Group C 

_____ Servings Group D 

B. low to Moderate 
Sodium Content 

30-100 mg Sodiuml 

Fruit, no sugar added 

Apple, dried, 
sulfured 3 rings 

Une salwlg COllliJlllS (nollflcluulIlg 
lIerns in \Jrown Iyp(.;: 
10 Grams Carbollydrate 
o Grams Prolein 
o Grams Fal 

40 Calmies 

C. Moderately Ulgh 
Sodium Content 

100200 flty 
Serving 

D. High Sodium 
Content 
RaIl9t:l: ;.. 200 mg Sodium/Serving 



9 Juice., no luger added or 
awe.tened 
Apple 
Cider.. .. . 
Cranberry, low calorie 
Cranberry. 
Grape .... 
Grapefruit .. 
Nectar, peach or pear 
Orange .. 
Papaya. 
Pineapple .. 
Prune. 

· 1/3cup 
113 cup 

· 3/4 cup 
1/4 cup 
114 cup 

. . 1I2cllP 
. 1/3 cup 
· 1I2clIp 

113 cup 
1/3 cup 
114 cup 

(Vegetable Juices are found on the 
vegetable list) 

-...J 
-...J 



10 Vegetable List 
Most fresh or frozen plain vegetables 
are low In sodium and calories. The 
cannIng process usually adds extra 
sodium to vegetables. A variety 01 
vegetables will add vitamins A and C, 
potassium, hber, and some B vitamins 

A. Sodium Free to Low 
Sodium Content 
Range: Q.30 mg Sodium/Serving 

Fresh or Frozen Plain 
V.g.t.ble. 
Asparagus. . . . . . . . . 1/2 cup 
Bean sprouls. . . . . . . . . .. " 112 cup 
Broccoli .... .. ..... . .. 112 cup 
Brussels sprouts .......... 1/2 cup 
Cabbage. . . . .. . ......... 1/2 cup 
Carrots .................. 1f2cup 
Cauillfower . . . . . . ....... 112 cup 
Chicory. .............. as desired 
Cucumber. . ... as desired 
Eggplant ................. 112 cup 
Endive .,.... . . . . . . . .. as desIred 
Escarole ............... as desired 
Greens 

dandelion, kale, 
mustard,turnlp .......... 112 cup 

Lelluce . . . . . . . . . . . . . as deshed 
Mushrooms. . . . . . . . . . . . . .. 112 cup 
Okra . . . . . . . . . . . . . . . . . . .. 112 cup 
Onions ................. 1/2cup 
Parsley. . . . . . .. . as desired 
Peppers, green or 

other .. 
Radishes 
Rhubarb. 
Rutabaga 
String beans, 

112 cup 
. , as desired 

......... 112cup 
1/2 cup 

green or yeltow . .. ...... 112 cup 
Summer squash , ., ....... 112 cup 
Tomatoes. . ...... 1/2cup 
Turnips. . . 112 cup 
Watercress . 8S desired 
Zucchini , ................ 1/2 cup 

Sodium Allowance: 

____ Servings Group A 

____ Servings Group 8 

_____ Servings Group C 

____ Servings Group 0 

B. Low to Moderate 
Sodium Content 
Range: 3Q.loo mg SodlumJServlng 

Fresh or Frozen Pial" 
Vegetables 
Artichokes 
8eels . 
Celery .. 

Greens 
Beet. chard, collards, 
spinach 

112 cup 
. 1/2 cup 

. .. 112 cup 
or 1 stalk 

112 cup 

One serving contains (not Including 
items in brown type): 

5 Grams Carbohydrate 
2 Grams Protein 
o Grams Fal 

25 Calories 

C. Moderately High 
Sodium Content 
Range: 100·200 mg 
Sodium/Serving 

D. High Sodium 
Content 
Range: > 200 mg SodlumlServing 

Frozen Vegetables 
Frozen vegetables in cheese, 

buller or white sauce 
Frozen vegelables wilh 

seasoning package 
Frozen vegelables, breaded 

........ 
CO 



11 Cannad Vagatabla. 
Low sodium or rosall·added canned 

vegetables (except 
beets and spinach) ,', 112 cup 

Oriental vegetables, " 
no salt added" . 1/2 cup 

Canned Tomato Product., no 
aalt add ad 
Catsup .. ,.' , , , , , , 2 Tbsp. 
Spaghe11l sauce, ' , . ' , , . 1/8 cup 
Tomato juice, , 1/2 cup 
Tomato paste , , . , .. , 1/8 cup 
Tomato sauce ' 1/4 cup 
Tomatoes, whole or 

stewed, , , , 1/2 cup 

Pick lad Vagatabl •• 
Low sodium plr.kled 

vegetables , .. " "',., 1/2 t;UP 

Cenned Vegelables 

Beets, low sodium 
Spinach, low sodium 
Vegetable juice, no 

salt added , , , 

Canned Vegetable. 

112 cup I Carrot juice , 
1/2 cup 

1/2 cup 

Pickled Vegetable. 

Pickled beels 
Pickles, "reduced 

sodium" , 

Canned Vegetable. 

1/3 cup I Alii egular canned vegetables 1/2 cup 
Sauerkraut 1/2cup 
Vegetable juice 1/2 cup 

Canned Tomato Product. 

Catsup 2 Tbsp, 
SpagtJelll sauce, 1/8 cup 
Tomalo juice , . , ,112 CLIP 

Tomato sauce, , , 1/4 cup 
Tomatoes, whole 

slewed 1/2 cup 

Vegelable salads, 
commercially prepared, deli·type 

Pickled Vegetebles 

1/2 C"P I P;ckI, .. ",h, chaN chow, 
Pickles, sweet, sour, dill 

, 4 slices Sauerkraut 
or 1 spear 

Other Vegetebles 

Kelp (Seaweed) -......r 
1..0 



12 Bread, Cereal, 
Starchy Vegetable 
List 
Foods 'rom this group supply a large 
portion 01 the sodium In our diels. 
Although grains in their unprocessed, 
natural lorm are low In sodium, salt 
and other sodium compounds are 
added when they are made inlO 
breads. cereals, and other products. 
Whole grains and starchy vegetables 
are good sources 01 libeL The 
nutrients commonly lound in this group 
are B vitamins and Iron. 

A. Sodium Free to Low 
Sodium Content 
Range: 0·30 rng SodIUm/Serving 

Breada, allcad 

Low sodium, all 
varieties 

Br.ad Speclaltle. 

TOI'lilia. 6" diameter, made 

1 slice 

without sail. . . . . . 1 

Sodium Allowance: 

_____ Servings Group A 

____ Servings Group B 

_____ Servings Group C 

_____ Servings Group D 

B. Low to Moderate 
SodIum Content 
Range: 30·100 mg Sodium/Serving 

One serving conlains (nol including 
items in brown type): 
15 Grams Carbohydrate 
2 Grams Protein 
o Grams Fat 

70 Calories 

C. Moderately High 
Sodium Content 

100200 O1g 
Serving 

Breads, II/ced 

French 

Thin shced 

Breed and roll specialties 

8agel, small, 4" diameter 
8read (from Irozen dough) 

baked 
Bread crumbs, 

unseasoned 
Bread sticks, 6" long. 
English muffin 
Pita bread, 6" diameter 
Tortilla, 6" diameter 

Rolls 

Blown and serve 
Frankfurter 
Hamburger 
Hard 

1 slice 

1 oz. slice 
1 1/2 slices 

1/2 

1 slice 

2 Tpsp 
2 

112 
1/2 

1 

1 
112 
1/2 
112 

D. High Sodium 
Content 
Range: ;:. 200 mg Sodium/Serving 

I Br.ad and roll speclalll •• 

Bread crumbs, 
seasoned .2Tbsp 

Bread slicks, sailed, 
6" long .2 

Croutons, plain or 
seasoned 113 cup 

Rolls 

Dinner. prepared from mix .1 
Refrigeraled dough 1 

co 
o 



13 Prepared breads Prepared foods Prepared foods Prepared foods 

()lJick breads. made with sodium1ree !::laking puwder bisctills. llukil1g powder l:J1 

baking powder or potassiulll hOl1lllfll,!{jl) flli~ (moil 1 FAl SOJVitIY) 1 

bicarbonate and wlllloul salt. or made (ornil 1 FAT servirr9) Bread stulllllg 112 CLIp 

from tow sodium dtetetic mix Breakfast bar Dallisllll;1SII v 1 

8119ge51ed qWliltlty of low sodillm (',of/ee cake, lruit or 
quick breau is sallle as lor tl10se listed Ilul tl'pe liB 
in Column C. Col fl Ureal!. 2" x ?" x 

(omill FAT SerVl!lfj) 

Douqllnllt, cake type 
Frellch tDasl. 

II"r I 1t!1 r IJdu 
(olllit1 fAT selving) 1 slice I Wailies 

Granola bar 1 (olnlt 1 FAT servill\l) 
Mullili. plnill. corn 

01 bran (omit 1 FAT servlllfJ) 1 small 
Sweel roll (1 oz) 1 

Cereals, cooked Ceroals, cooked Cereals, cooked 

Com grits, Com gills, I/lstallt 112 cup 

regular or quick 112cIJp Instant tlot celeals in 

Cream 01 rice 112 Clip illdivld\l,tI pdckels 

Cream 01 wllea!. regut(J( Clealll uf WlltHll, qUick 1/2 cup 

or Instanl 112 cup 
Oatmeal, regular or 

quick 112 cup 
Whole qrain cereals, 0:::> 

112 cup 
t--I 

Cere.ls, ready-IOoeat Cereals, readY-IOoeat Cereals, ready-tOoeat Cereals, ready-tOosel 

Low sodium, all varieties 314 cur witllout PlosweetelleJ 314 cup III IswHelelletl 314 ClIp 

PlIflod lice 1 CliP salt 114 cup f!r;iIlliakes 112 cup 

Pufledwl!oal I cup lllalllllJOgels 1/4 cup 

Shre<.Jdo<.J wile:]! 314 cup 
Of 1 rectangular biscuil 

Frosted wheat biscuils 4 

Grains (no salt added) Grains Grains Grains 

Barley, cooked 112 cup BlsclIll or pancake 

Cornmeal 21tJsp. 4 Tbsp IIlIX 21/21bsp 

Flour 2112 ltJs/). Coaling mix lor meat 
Pasla, cooked 1/2 cup 
Rice, cooked brown or Rice, cooked. inslant 112 cup 21/21bsp 

wllile. ra\jul(Jf lJ2cllp 
Wheat gmrn 114 cup 

Willi seasolllllg 
1/2 cup 

with 
seasoning puckets 112 cup 



14 Bread, Cereal, 
Starchy Vegetable 
List (Cont.) 

A. Sodium Free to Low 
Sodium Content 
Range: 030 rng SodlwnlServlng 

Beans, Peas and Lentils 

Beans, peas, lentils 
cooked or 
added sail) 

Starchy Vegetables (fresh, 
01 canned will lout 
sail) 

Corn . 
Corn on the cob 
Lima beans (nol frozen) 
Parsnips 
Peas (llollrozen) 
Potato, while 
Potalo, masiled, plain 

Irenct) fried, 
1 FAT serving) 

Pumpkin 
Yalll or sweet potato 

Snack Foods 

1/2 cup 

1f3cup 
1 small 
112 CliP 

. 2/3clIp 

112 cup 

8 
3/4 cup 
1/4 cup 

Popcorn, air popred (omit 1 FAT 
SUfVlflg lor oil 
pDPP()(1) 3 cups 

Palata chips, unsalled 
(OInI12FAT 15 

Pretzels, unsalled, 3 6 

B. Low to Moderate 
Sodium Content 
Range 30· 100 1119 Sodium/Serving 

Beans, Peas and Lentils 

Black eyed peas, 
frozen 

Starchy Vegetables 

Peas,frozen 

Palata, french Iried, 
Irozen, without sail 
(omit 1 FAl servir1fl) 

1/2 cup 

C. Moderately Wgh 
Sodium Content 

1110 20() IIlV Soclium/Scming 
1-------

D. tHgh Sodium 
Content 
nilfl08 > 200 rng Sodium/Selvlng 

Besns, Pess and Lentils, cannod 

lenilis 112 cup 
114 cup 



11 Cr.ck .... Crackers Cracke ... 
Matzoh, 6" x 4" .. "', ... 112 board 
Ricecakes , . , . . , 2 
Rice walers , . , .. , , , , 6 

Cr.cker. 
Animal. , 
Graham, 2 1/2" square 
Rusk 

" 8 I Melba·type . 
. 2 Rye .. 

2 Saltines, unsalted lops 

5 ! Bulter-type (omll1 FAT 
. 2 serving) 
. 6 Sandwlc/Hype. cheese or 

peanut buller 

" 5 

All olher crackers labeled law 
sodium ... , .. , , ..... 6 

- ... -.,.....-,..~------:-r---.--".....i1. ~~.lOnlng ·.8~gg8""on.: ,;,', ' " '.:- ,:;; , 
~·r· I ,.;t\"t~. 'f~ (" .: l:;~~'~<' 

I .... dlll.ked Good.: 'Anise seeds, . 8t.rchy Vegetabl.,: ' ,;1" 
:caraway seeds,' cardamon, celery Corn • chili powder, curry, green '. , ' 
. seeds, cinnamon, .cloves. curry, dill. pepper, onion. paprika. peppel, 
fennel. garlic, ginger, mace. marJoram, Lima beans/legumes - chili powder, . 
nutmeg, onl~,;poppy 6!i1,eds,sesame ; chives. cumin. curry, garlic. lemon 
fleeds' J.t~~~qr.l,;$l~f'~:,,·,,·,i' ,: juice, onion, sage, vinegar. 
. .,. • ' .. ... \' Peas • allspice, basil, chives, dill. mint, 
Pot.toeIlNoodlellM.oaronIlRlcr. onion, oregano, rosemary, sage, 
Allspice, basil. chives, cumin, curry, savory, thyme. i • ; 
garlic, green pepper, ~utmeg, onion, : Squash (Winter). pumpkin· allspice, ;'!" 
parsley. poppy seeds. rOS8lll£lrv. . basil cardamon Cinnamon cloves ,~;,\ 
qafl.rOfl,lurmerk:.~ft-l·'I';"l:.\-·';';j : fennel ginger I~mon mace .:h.·'t! 
~\~¥'f;iT1U:':.~)~~~~·Y·:'/~~~f;'~I., marjoram, nuimeg. o~ange J~lce,11l.1:;; 
~ll~'t'f .. t\~\~.,~, )1\~i~ .. I •. -;1./, l. ' 

Sailed, snack (omit 1 Fal 
serving) 

Sailines 
.. 5 

6 

HI';t'lc;r):o~orl;;i8~di!Jin>i ' ~' " .~ .' "-~l 

~~t:r::~ ~;~::~'t!:~!1:~~~t'\t1f:~f i i 4. Cann~ ~eat JXl;al~S are often , 
prepared mixes usually conlaln more vacuum packed without sail. 
salt than those made from scralch. ,.; 5. The amount 0' sail In crackers 
Avoid these mixes unless the sodium "'" varies greally according 10 the type 
conlent Is acceptable as I!sled on the. and brand, Those without sailed lops 
label. . ,- "" may sll1l contain a moderalely high 
2, Corn tortillas are ollan prepared, amount of sodium, '. 
without sail; hOOIever, flour tortillas ' I 
usually contain sail:' ~ '.," . ::.'; 

.3 .. Check cereal package labels f9f .: " 'i, 
exact sodium contant ~r se'Yln!h~: :.;; , 

I . "·~~;.~!j>jl~.Jrl,~~>"1·~\I\ ·I~:l.~.~ .~~; . 

00 
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18 Meat List Sodium Allowance: 

Fresh meal, fish, and poultry contain Servings Group A 
low to moderale amounls 01 Sodlllf1l. 
PlOcessed loods from Ihis Iisl are high ServIngs Group B 
In sodium due 10 Ihe addition of sail and 
olher sodium compounds, Meat, fish Servings Group C 
and poullry are good soulces of proleln. Servings Group D 
Iroo and 8 vitamins. Cheese Is an 
excellent source 01 calcium. The 
nllmber of calories In Ihe foods 01 Ihls 
group varies widely depending 011 Ihe 
fat coolent and Ihe cooking method. 

A. Sodium Free to Low 
Sodium Content 

B. Low to Moderate 
Sodium Content 

Range: 0·30 mg Sodium/Serving Range: 30·100 mg Sodium/Serving 

Meat 

Fresh or Irozen, 
beel, lamb, veal, pork. 
rabbit. wild game 

Fresh tongue and tripe 

Meat 

Organ meats: brain. 
hearl, liver. kidney. 

1 oz sweetbreads 
loz 

loz 

One ounce or equivalent contains (nol 
Including items in brown type): 
o Grams Carbohydrate 
7 Grams Protein 

3·10 Grams Fat 
50-100 Calories 

C. Moderately High 
Sodium Content 
Range: 100·200 /11g Sodium/Serving 

D. High Sodium 
Content 
Range: > 200 mg Sodium/Serving 

Meat 
Frozen meats, breaded or In sauces 
Pickled Iripe and pigs 

leel 102 
Most Kosher meals 1 oz 
Cured and smoked meals: 

beel, ham, 

luncheon and 
h meals: bologna, 

corned beel, liverwurst, 
pressed, cooked and 
chopped meals, salami 

Sausages: Irankfurlers, 
hOi dogs, beel and pork 
sausage, bratwurst, 
kielhasa. pepperoni. 
sail park 

Canadian bacon, scrapple 
Canned meals and 

meal bee! Slews, 
chili, spaghetti. spam, 
corned beel, beef liver 

Meal spreads: deviled ham, 
palled meats 

Pale: goose or pork 

100l 

102 

10z 
loz 

10z 
10z 

co 
.:f::> 



17 pounry Poultry Poultry 

Frtlsll 01" IIozen, piain: Pouilly lIear! and liver 10z howll pouilly, llloauod 01 11\ 

ctllckell, lien, dllCk, sauces, frown 'hillel lJOultry" 

goose. tUlkey, wild CDllIlHj chopped CllicklJll 

game 10l livers 10z 

POllllry gizzard 10z Canned chicken Of olller 

Low sodium cannell chicken puullly 10l 

or otller poulliy 10z POIJilry cuts, lunclieon 
meals, sandwfch flwals. amJ 
chopped I-Ire::;seJ flleals 10z 

BclllJecued poultry, smoked 
poultry 10z 

Fish and Shellfish Fish and Shellfish Fish and Shelllish Fish and Shellfish 

Flesh 01 hOlen, plilin: COlIlIllUlCidlly "Olen, frozen IISIl, blOaded or In sauce 

. halibut. haddock, plalfllish 10l AllcilOVICS loz 
01 SIIlIHal type Smoked fish: 11e1 ring, 

lish willi skin and macker el. lo.~, salmon 10z 

lins 10l Pickle(j fish pickled 

Call1md low soejtum lisl1: Call1ll1d tLulU, cOlllairling Callned ami sailc(j Iistl III loz 

IUlla, mackerel, salnlon, 50% . 6U% less sail , 02 oil UI wdlul (:milllon, li!;lr cod loz 

sardilles 10z ,,<)1 dilIVS. ilJlla) 10l Canned "llelll",I!: cldlllS, 

Low sodium smoked lish 10z lol)slers, Ctilt)S. oyslers. 
&illirnp 10l 

COflunercially flOwn plain 
slu:lllisil loz CO 

F r Ash sllellli~;1 L clall:" 
1 Ol I Flozetl shelilisll, bleatiulJ or U"1 

lob5101s. oyslers, slilirnp In sattces 



18 Meat List (Cont.) 

A. Sodium Free to Low B. Low to Moderate C. Moderately Iligh D. High Sodlunl 
Sodium Content Sodium Content Sodium Content Content 
Range: 0-30 rng SodIum/Serving Range: 30-100 mg SodiumlServing Range: 100200 mg SocllumlServing Range > 200 mg ScxJillmlServing 

Cheese Cheese Cheeso Cheese 

low sodium nalural loz Natural Gruyere, natural 
low sodium processed _ loz Swiss loz 

cheese wilh no sail "Reduced Sodium" cheeses loz 
dry curd, lowlat. Aicotla, whole or part skim 1/4 cup I Monterey, Mozzarella, loz 

1 % or 2% creamed 1/4 cup Muenster, Neulchalel, I Processed Swiss, 
1 oz lowlat varieties; clleese 

foods; d1e8Se spreads loz 
choese, creamed or 

1/4 cup 

Egg and Egg Substitutes lEg. ond E •• Sub,lIIul •• I E.g ond E9. Sub.tltul •• 

E99 1 l.ow clloleslelOl frozen Frozen omelels, soulUes and 

Fresh fish roe 1 oz egg sllb"lilule 114 cup and quiches 
Caviar 1 oz 

Meat Substitutes Maat SubstUutas I Mo.1 Sub.tllul •• 

Peanull1uller, low sodium Pearlilt butler, sailed (omit Vegetable proleln: bacon-like 

or no sail addE..>d (omit 2 FAT servings) 2 Tbsp hils, breakfast 00 

2 FAT servings) 2 Tbsp 
m 

Vegetable prolein paUles 
witll no Silll addtjd loz 

Tofu (soybean curd) 30z 
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2Q Fat, Oil and Nut list 
Fats are 
l1iqll in calories Sail is often added to 
Blose looels lor flavoring 

A. Sodium Free to Low 
Sodium Content 
Range 0-30 Ing S(xhum/Serving 

Fats and Oils 

AvocadO, raw 
Butler, unsalted 
Buller, 

Cocont JI cream 
Cream, heavy 
Cleam, lighl 
Cream, sour 
Cream, imitation sour, 

flO sail or SOdllllll 

compGlIf\fls added 
Creaml!r, non dailY, 

roWdlH 
CWilIlH!r, nOlHlahy, 

M,ugarino, unSoiled 
,lmJllced 
1I1l5alled 

Mayonnaise, unsalted 
Oil, aillypes 

unsalled 
110n-

118 
1Tsp 

1 Tbsp 
I fbsp 
11llsp 
21bsp 
2Ib:;p 

2 Tbsp 

1111sr 

2 Tbsp 
1 TbP 
llsp 

2 Tsp 
IIsp 
11sp 
nsp 

2 Tbsp 

Sodium Allowance: 

____ . ___ Servings Group A 

_____ Servings Group B 

_____ Servings Grollr C 

___ ~_._ Servings Grollp f) 

B. Low to Moderate 
Sodium Content 
Range: 31J 100 Illg Sodium/Serving 

Fats and Oils 

Btlller 
Buller, whipped 
Cream cheese 
Gr(lvy, homemade, from 

unsalted meal witll flO 

sail added 

Margarine 
Margarine, reduced 

catone 

I Tb::p 

llsp 

21sp 

One serving contains (not including 
itU1l)S ill llr own fypl';) 

() Grams CariJOllyr.hato 
o (,WillS PlOteill 
5 Grallis I:at 

45 Calories 

C. Moderately Uigh 
Sodium Content 
Rallge: 100200 (flU Sodium/Serving 

D. t-Ugh Sodium 
Content 
Range. >200 mg SoditJm/Serving 

Fats and Oils 

Bacon 

Fats and Oils 

1 slrip I Olives, green 
B;lCOfl fal I Tsp 

liornema(1e, snll 
I Tbsp 

I TbSf) 

Mayonnaise 1 Ispl MUYOllfl<HSO, ilflil,lholl 

Shortening 
Sail pork 

2 
314" 

5 
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21 Null .nd Seeds, Unsalted 

Almonds 10 whole 
2rnedium 

,,6madiurn 
,3whole 

5 whole 
20 whole 
10 whole 

6 large 
15 small 
65mall 

Brazil 
Cashews 
Chestnuts 
Filberts (Hazelnuts) , 
Peanuts, Spanish 
Peanuts, Virginia 
Pecans 
Pistachios 
Walnuts 
Seads: poppy, pumpkin. 

sesame, sunllower 

Salad Dressings 

Low sodium dressing 

1 Tbsp 

1 TOOp 
Salad Dressings 

Mayonnaise 
Mayonnaise type 

,~s I ~S------'- -;-1~-~:~;;:::7t:1.1'1! >"~~r~;~:~'¥l 

NulS and Seeds, Sailed 

All sailed nuls and seeds. Including 
unshelled sailed and sailed roasted 
mils. The amount 01 added varies; 
therelore. Ihe sodium conlent ranges 
between these 2 groups. (Amounts as 
listed under sodium·lree group.) 

Salad Dressings 

Blue cheese 
French 

1 Tsp I Mayonnaise, imitation 
2 Tsp Russian 

Thousand Island 
Dry mix. prepared 

1 Tbsp 
1Ibsp 
1Ibsp 

,11bsp 
1 Tbsp 
1 Tbsp 

Salad Dressings 

lIahan 
low calorie dressing, 

1 Tbsp 
2 Tbsp 

:'JPlr')~:t~w ~l, ealon no uooe~!~n8., ""-,1,;.',,,, ';,lf~'~&~"\'; .··ll\:'Y~\)·i 

ii8uHer.nd m.rg.nne: pa~ley.·lemon,"'8'lad Dre~.lnB':'diU, 
iih!Jr9S,.garllcH'i'.ilhl i:"~,~it:~;.,,, . ' "mustard, curry ~er. 
\.t1Ii~'~"'\'.;~1;"~,:P;f.ffi'tJ~~~'~'>t.\(,!!A,i ",' 1C?ffii3!o juice as ~ base 

-'"'' .. .. . . . .. ~ "v~l.l·~~Ih·l~:d 
:i?F~'7'!r!:!1~11"~f~~t,~M~JJJ~~~'1:\I>,':t'~!:Jf'f~~\ 
::j t:' Avoid using 'fats and salad ~resslngs~ 2, ~ Trail mixes 'which 'Include nuls a~ 
:',10 add flavor to roods'because:Uley add:·'!drlad lrulls allen have sail addad~'I"l} 
:;:sodium and ex\(a·calorles.~ln~lead,\see:\1Deliclous 'snack rrlxes can be '..-Mfi: 
:'! the s~ason!ng}sygg~stlons:for;ld~~~itR~~}homemade .u§lng ~~~!!:ad'itad ',.n~;i{. 
,Ii flayp( food~; t~~:Ic.y~~~i.l,Jrn~a.Y~~v-t:, Ing(edl~n,l~I?!;'f!~~t i'j1:,:~,~~r~'':;: :~lk': 

~~~~::, ~:/~\~2(~~;~;J~<i:\~~f;:.'·· " . '; :,~pr~~~:.(iii:;:·;:~<': 
l~~~~~', •. 'Iii :!,.;~:;,'.:, ':";'~'1:.-,' '; L,·>.A\:f'li,:~I'\'.!'i" I 

co 
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22 SOUp List 
Soups are usually high in sodium. 
Broth-ba:;;::d are generally lower 
in calories and thdn credm or 
bean-Iype soups. 

A. Sodium Free to Low 
Sodium Content 
Range: 030 rng Sodium/Serving 

Soups 

Low sodium bouillon 
low sodiulll bouillon cube. 

1Tsp 
1 

Sodium Allowance: 

_____ Servings Group A 

_____ Servings Group B 

_____ Servings Group C 

_____ Servings Group 0 

B. Low to Moderate 
Sodium Content 
Aange: 30·100 mg Sodium/Serving 

Soups 
Low sodium, canned 
Homemade brolh based soup, 

low sodium 
1 cup 

Calorie conlent 01 SOL IpS varies wil1ely; 
thew lore, calolll!s IwvtJ 1101 UU0fl 
listed. 

C. Moderately High 
Sodium Content 

D. High Sodium 
Content 

Range: 100200 lllg Sodium/Serving Aanue: > 200 mg Sodium/Serving 

Soups Soups 
Oouillon cubes or 

1 cup I powder 
C"ol1S0lnme 

broth or cream· 

Dchydl<lted 
leconslill 

mixes, 

Homemade, wilh sail added 

lTsp 
1 cup 

1 Clip 

1 cup 

dlJllng cooking 1 cup 

1..0 
o 



23 

U) 

f--I 



24 Combination Food, 
Fast Food List 
t're-nreD3red combination dishes are 

in sodiulIl The amount 01 
homemade comtJr(lalion main 

dishes vanes depending an amount 01 
silll ackJed Iflgr8(jltlrlls used. Foods 
available in lood reslaUfanls are 
also t!lflll in SOOllllH 

A. Sodium Free to Low 
Sodium Content 
Rimge 0 30 mf] ScxjlurnlServing 

Sodium Allowance 

_______ Servings Group A 

____ . __ Servings Group B 

_____ Servings Group C 

__ Servings Grollp 0 

B. Low to Moderate 
Sodium Content 
Ralloe_ ~10 tOO Ill\) SocllllrnlServlng 

Combination Main Dishes 

Homemade with low sodium 
ingredients, without 

Ingredients used; 
!tlmeIOle, Ihe SO(1i11l1l conlelll 
rilnges between ttlcse Iwo groups) 

The portion Size lor III tliis group 
h)1 IIlis wason, 

cannot tid lisled. 

C. Moderately High 
Sodium Content 
fllll\]cl: 100 111\) SlxliulIllServing 

D. Ulgh Sodium 
Content 
Rdl\\Jll: > 200 mg Sodium/Serving 

Combination Main Dishes: 
Frozen, boxed, canned, or 
rogular homemade wllh high 
sodium Ingredients and 
addad saU. 

Cllllt COil carne 

ri()ulasll 
I lash 
Medlloal 
Noodte cilsselOles: 

I "~,d()rla 
Macarulli and cheese 
Macaroni and meat sallce 
Havioll 
tJpagllelli wiltl sauce 

Pilla 

Tacos 
"-IV" or packa!lod d1l1l1e1S, 

(llid reduced 

All olher 

Packaged Sauce Mixes 

Alilypes 

1..0 
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25 .Se8soni~g" Sugg~-stl~~~'-ior 
I Homemade Combination 
~. ~I.~.~~~: !\1~~,\~qi;..'~}: ~~,'i;:\;ri·;.' . 
Macaroni and cheese: dry mustard. • Sweet and Sour: dry mustard 
oreganoa,n.~basil;;cril' p()wdaf, -. ' and garlic. curry clove aodred 

f~f~~~Y"'.~;~*I~tJ:~~'l~}:.tit~i( t. ' : pepper., . 

Baked beans: dry~lT)ustard,;clove and: Chicken or Turkev Pot Pie: larr0900 
Q(1iQrl' ~der~gil!fJ~r:,~nd dry mustard. I aod paprika, basil, oregano and thyme. 

1 t'\'~ ··f 1"' '," " ,\.'. rosemary and instant minced garlic, 
Ric. and vegetables: thyme. onion \ . 

· powder' and paprlka.\rosemary and .; Bee' Pot Pie: allspice and bay 
garlic powder,' ginger, onion and garlic I thyme and marjoram. 
pqwder,:";. ':: i~ ",,~~' "I: ~l.\"";':" ~ ; . 

':"" ,~ .. h •. :,"''l.h'''., .• ;1) . : Beef Staw: coraway. mixed 
Spanish nce: seasoning. cumin, spice. marjoram, tarragon 
or~gano and '" ":" 

Spaghetti: oregano, basil and nutmeg. Meatloaf: basil and instant 
powder. nutmeg. · red pepporand tarragon, Halian minced garlic. 

seasoning and nutmeg, : 

... _,.-.... --~- .... -... ~--.~- -.. -...-- .. ~-~ ..... -.~'~---
Hints for Lowering Sodium 
Intaka:' :,; ~:: . 

.( ''It. ",' • ;:. ~ .fl., l 

· 1.' Low sodium, prepared·lram-scratch 
t lood Ilems can easily be made using 
· your own rucipes. simply by 
Cllh"lilllli"l'l low sOdium Ingredients lor 

Hum Ingredients, Some 
I. examples of law sOdium ingredients 

are sweBt unsalled margarine. low 
sOdium choases,-ncrsaH·added 

IIIi or lorna to no sail-
canned vegetables. low 
SOlIP or bouillon,. 

3. Almost aU last loods ale high In 
sodium Often Ihe added condiments 

a significant amount of sodium. 
lim can be limlled somewhat it 
Older a ilamburger withoul 

mustard, speciill 
lrendl hies _, 

added sail. • 

Fasl Foods 

Dessells: 
r,'lll SIHve cOile 
SlIllllilO, illl IIi\VOIS 

Coleslaw 
Corn relish (Chow CllOW) 
Potalo or macalOn! salad 
Tluee bean salad 
IUlla salad 

Fasl Foods 

8,eakl<lsl Foods: 
Breaklasl sandwich 

h muffin, biscuits 
brown potatoes 

Ornelelle, scrDlllbled eggs 
Pancakes or French toasl 
Sallsaye or Canadian bacon 

Bellelages' 
Hal cilocolale 

aliliavors 
Mtlill Foods 

Baked polalo willl 10ppIIlgs 
Chili 
Flied chicken 
Chickon llutJYels 
Flied /isll 
P,lza 
l.:1co, Burrilo. TostaiJu 

Desswls: 

01 cllsllY 
~:ulli\..\;Jf~lh)'::: 

Glul} 
Fish Filel 
1 I a III anu cileese 
1101 Uofj. allY sl,'le 
11,lIllbwppr, clw.;:;euulgel 
floa:.>t buel 
lwkey 

Frellch Illes. sillall porholl 
Onion lings 

1..0 
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26 Dessert List 
baked desserts are :surmlslmllV 

sodium. Desserts are 

A. Sodium Free to Low 
Sodium Content 
Range: U·30 mg Sexlium/Serving 

Sodium Allowance: 

_____ Servings Group A 

____ ~ Servings Group 8 

_~~ ___ Servings Group C 

Smvinqs Group D 

B. Low to Moderate 
Sodium Content 
Range: 30- 100 I11g Sodium/Serving 

No avoulCJo calorie cOlllunt 01 loods on 
lilis Ii~il IlilS IJl~(:11 illcilld,:d 

C. Moderately Ulgh 
Sodium Content 
Range: 100 200 my SexliurnlServmg 

D. Ulgh Sodium 
Content 
A .. lIl~le > 200 mg SOc!llun/Serving 

Cakes 1I12olcake r Cakes 1/12uJcakei Cakes 111201 calm I Cakes 111201 cake 

low sodium Irom Ilome recipe or 
Irommix 

Frostings 1 Tbsp 

Homemade, plain 

Cookie: 2 

HOlllemado wilh all low sexlium 
Illgrmllenls 

Milk and Water-Based 
Desserts 112 Clip 

Flavored gelatin, dietelic 
Frulllce 
Silerbel 

Fillilcake, horne recipe 
Pouncl, horne recipe 
Sp01lge, Ilome lecipe 

I Frostings 
Ready-Io-spread or from nux 

Brownies, Bars, FrulllUut 
Breads 

(2 1/2" sqllwc) 
Granola har, from 

mix or ready'loeal 

Cookies 

Ilomernacie wilh low sodium 
mgredients exel' 
regular baking s. 
powder 

Milk and Water-Based 
Dusserts 

Ice cream 
Ice milk 
Gelatin dessert 
PlJddmg, dietetic or IIOrtle·reclpe 
frozen yogull, soli swve 

1 Ttlsp 

Allnullood, home recipe or Irolll 
mix 

Gil1!Jdl bread, home 
Pllloapple IIp:ildu dow II , 110m mix 
PUlilld, 110m flUX (lr flOWII 

Srmcklype, ready rlklliu 

I Brownlos, Bars, Frultltlut 
1 Breads 

hUll dlld IllIIIH!)".!:;, tHJll1 IlIlX 

2 Cookies 

IItJlII,!lllddllOi 

Milk alld Waler·Based 

(iuIHed)r(wd, !JOITI mix 
I (frosted), homt: reCIpe, 

mix, or hown 
11(1111 IIIIX 

Of DuneJI, flOIll fllIX 

Brownies, Bars, Frult/tlut 
BrcijlUs 

rUlIllllUIlIIlS, frOIll nux 

2 

112Gllp Ousserls 112 cup Desserts 
I Milk and Wa,,,· .... d 

IIdkvd (;11:;I<lld f'uddIIlY, ul!)lanl flom mix 
I'uddlllfj, ll:iHly losefva Of 

WUUI;H hOIJ1 IIUX 

fill,inca, cor;I\t,d 

112 CliP 

~ 
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27 Frozen Confecllons 

Ice Clenlll bell, orange, or 
chocolale coaled 

Frozen yogUl! bar, aillypes 
Popsiclu 

Frozen Confections 

Ice CI eam sandwich 
Frozen halUH bill 
Chocolate coal eo calle 

Frozen Conleel/ons 

h()lel! puJthllg Lar 

Pies 

CIUdm, 5illgle crusl 
r Illi!, Si!l~J'C Cf ust 

llGol 

PleCrusl 11601 single cllisl I Pie Crusl 11601 sinole crus! I Pie Crusl 116 01 slIl~lle crust I Pie Crust 

Paslly, llolllulliado WIIIIOIII sail Pilsliy, llomemade 01 C()IIIIIlUICldl 
I, 110111 Illix, or Elich) 
crackul Iype 

Nole. 

PasllY, cJLJuhlu clllsl 

t.ln;;1 01 !1m SOdlilifl III IS 

Ille crust lilwelore. cnl:;1 
pll~S <110 fliliCil I 1I1}1 11)1 ill SOdHlli1 Ihal1 

crll~;! pie:; 

116 01 pie 

11601 pie 

1..0 
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28 Candy and Sweets 
List 
Candy and sweets are genernlly low in 
sooium Foo1s in lills list supply minimal 
nulfienfs olller lllan C(;llories. 

A. Sodium Free to Low 
Sodium Content 
flange: 030 mg Sodium/Serving 

Socllurn Allow,mcc' 

_____ S()tVlllnS Grollp A 

_______ Servings Group 8 

______ Servings GrollP C 

__________ . ., Servings GIOUp !) 

B. Low to Moderate 
Sodium Content 
flange: ]1)·100 1Il\J SodumlServlng 

Candy 
Bullerscotch 

gum 

loz' Candy 10z' 
Candy corn 
Cammel 

} (biller. semi·sweel, 
milk, wilh unsalted nuls) 

Gum dIOPS, jelly bellilS 

Chocolate candy containing caramel, 
sailed nuls, 01 cocollul 

Fudge, chocolale 

Hard candies, roll clIfidies. Peilnul buller Cllips and pieces 
Tally dietetiC hard candles 

Licorice 
Marshmallows 
Peanul hrillle, unsaited 

Sugar, Syrups, Jellies 

Molassus 

lo/lcs 

1 '1 bsp I Sugar, Syrups, Jellies 

Syrups· bultmscolcll, 
calamel, peanut bljller 

Suga, . blown, granulated, 
powdelud 

Syrups· chocolate, 
ul1llalion 
lopping (ail types) 

• Most candy bars weigh 1 10 2 
ounces Ten lolly beans 01 15 loll 

candles also eqllal I ounce 

l1t)~;p 

Tile averane calorie cGnlcl11 lor Icxxls in 
this lisl hilS rlol bt:el1 Iblt]d due 10 widu 
vuriuliorm 

C. Moderately High 
Sodium Con lent 
Rallg8: 101l~:[)() IIIIJ SodlllrnlSGlvinu 

Candy 
['1;;111111 hlillm 

Pea nul illillle. 
and tlilrs 

loz' 

D. High Sodium 
Conlent 
Rall\Ju >200 111(1 Sodium/Serving 

<..0 
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29 Beverage List 
Most beverages Bre IOVII in sodium. 
Other Ihan calories, they contribute lew 
nulrients. 

A. Sodium Free to Low 
Sodium Content 
Range: (}30 mg Sodium/Serving 

Collee 

Tea· brewed or Instanl, 
Including IOVII calorie 

Poslum 

8c;>z 

80z 
80z 

Carbonated Baveragel . 8 oz 
All except Ihose listed under 
low 10 modelale sodium conlenl 

Saillree soda waler 80l 

Canned and Frozen Fruit 
Drink. . 60z 

All except those listed under 
tOVll 10 moderate sodium conlent 

Powdered Drink MI ... 
(reconstituted) 80z 

All sweetened and unsweetened 
elccepl Il10se listed under tow 
to moderate sodium conlent 

Alcohol (with permission 01 
your doctor) 

Beer, 
Wine, 

rum, whiskey, 

120z 
.40z 

1112 oz 

Sodium AIiOVIIance: 

_____ Servings GIOUp A 

_____ Servings Group B 

_____ Servings Group C 

_____ Servings Group 0 

B. Low to Moderate 
Sodium Content 

The average calorie con lent lor 
b(lvern~Jes lias not been listed due to 
wide varialions. 

C. Moderately High 
Sodium Content 

Range: 30·100 mg Sodium/Serving Range 100·200 mg SodiumlServing 

Carbonated Beveragas 
Club soda 

diel 
soda, 

regular and diel 
Mineral water . 

Canned Fruit Drinks 
Lemonade 
Olange 
Pineapple· grapefruit 

Powdered Drink Mixes 
(reconstituted) 

Lemonade 
Orange 

80z 

802 

Flavored International 
Collee 

8 02 I Thirst Quencher 

801 

80z 

. Boz 

D. High Sodium 
Content 
Range: > 200 mg Sodium/Serving 

I.D 
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30 Reading Food L8bels 
for Sodium 
InformatIon 

Food packaging labels can be a 
valuable source 01 sooium In/ormallon. 
The NUTRITION INFORMATION LABEL 
as well as Ihe LIST OF INGREDIENTS 
can help you delermlne lhe sodium 
content 01 a commercial lood. 

Nutrition Information labeling: 
Sodium Inlollllsiion can be louod on alf 
food packages which display a Nullillon 
Information Panel. 

The amount of sodium Is always 
staled In "milligrams per serving." For 
example, 1 ounce of bran cereal (113 
cup) conlalns 375 mg 01 sodium, as 
shown on Ihe label below: 

NutrlUon Information 

I Serving Size: (1/3 cup)" 1 ounce 

I
Serv:ng~ per,package ~:~~, ,:,,' ~:)6 

Calori~9 '~~iJ.!"1l;~·,'.J{! !,:·.i.fl,.I .. iW~.i"70 
Prolelnl gV1

.\ tl':~;~';;'i < ;.),!,:- :I!,'~; 3 

I
Cerbohvtirala' g.,' A',v" ;' :. . . : ~, 1:' ·22 

,~ I,,' (, \:1, ;''' ' .. 'i" 
Fal.gi~'.y' :.,1 ..... L~\ .. ';' 'i.',l;· 1 
l~'~!,".!;TO~:'::~L~~: :,,~: .. _·.~!.~75 

This selVing 01 cereal would be 
Included on lila BreadlCereal List, 
Sodium Group D. 

Olher Points to Consider: 
1. Always check 10 de\ctnllne " YOUR 
serving size Is lila samo as 1t1e STATED 
serving size. " nol, you will need 10 
adjust the milligrams 01 sodium to 
YOUR serving size. For example. " you 
rlOrmally eal 2/3 cup 01 bran lIakes 
(twice lhe listetl serving size 01 113 cup) 
your serving would conlain Iwlce as 
much sooium, or 750 mg. 
2. If addilional Ingredienls are 10 be 
added to tile packaged lood, then two 
columns 01 nulrltion information will be 
given (one lor llie packaged ingredients, 
and one for Iha finished proouct). A 
cake mix pacKage thai calls lor the 
addition 01 eggs and oil Is an example 
of Ihls type 01 labeling: 

~: /: \ ' .... "' •. , l. 

II you make or serve Ihe lood In a 
way dille/enl /rom lilal slaled on Iha 
package, 1\ will be necessary 10 
consider thase variations wilen 
determining the sodium cOfllenl of the 
lood as you actually serve il. 

\.0 
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31 'Reading Food Labels 
for Sodium 
Information (cont) 

Ingredient Listing: 
The INGREDIENT LISTING can help 
you to determine the relative sodium 
contenl of loods Ihal do lIot have a 
Nulrilion Information label. 

Remember thai Ingredients are 
In order 01 predominance I 
olher words. Ihe Ingredienl 
lound In Ihe greatest quan Droo 

thai cootain many sodium compounds. 
!CIs thai lisl sail, soda, and olhe 
compounds as one or more of 

the first few ingredients. should be 
avoided. 

The following compounds contain a 
LARGE amount 01 sodium: 

Sail (sodium chloride) 
Baking soda (bicarbonate of soda) 
Baking powder 
Monosodium glutamate (MSG) 
Brine 
Soy sauce 
Mlso 

Olher sodium·containing additives 
Individually may add lOW to 
MODERATE amounts 01 sodium. but 
when several are prosent. their 
contribution becomes more slgnificanl. 
Examples of these compounds 

001 

sodium phosphate, sodium cilr: 
sodium nitrate, sodium arginate, 
proplonale, sodium benzoale, and 
sodium hydroxide. 

A Final Word 
Be cautious 01 claims sucll as 
"Die/ellc, " "Soditlm Uta," or "No Added 
Sa/I, " Even il Ille product contains no 
sail, it may conlain other high'sodium 
compounds, making il l1igher in sodium 
than you might expect. 

II you desire additional Information 
concerning lhe sodium content of a lood 
product, check with your dietitian, You 
can also request nutrition information 
from the company whose address 
always can be found on Ihe label. 

i1::}:':;~ 
':'" /if~l7!!:{rJ.{!~'!{(.~~t 
;,.:.;',:' ,~~f.\·~;!:;r.tri\'i' ,.', , 
.;. \' ",J1J~r.f:f:~~r.'I!:l~1: ~r1;~.. . :~ 
!,;,' ~~i~,~'~~~~~j~~: 
~~.;~i.' .~\ ~'i'S- ,4':H\'.q,~w,l1~i:rt7~r\?!t.~.~~, ~ I, ... .', 

The Sodium Content of Medicine' 
Many medications conlain signilicant 
amounts of sodium Discuss Iha sodium 
content 01 your rnedicines with your 
doctor or pharmacist. 

\.0 
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32 Condiments and' 
Seasonings 
Allowed 

Seasonings Allowed: 
(see each IlXX1 glOllp for seasoning 
suggestiolls) 

Allspice 
Almond extract 
Anise 
Aromatic bitlers 

Chili powder 
Chives 
Cinnamon 
Coconul 
r"otlallder 
Cllmin 
Curry 
Dill 
Fennel 
Gallic, flesh, instanl, minced or 

powder 
Ginger 
t 100seradish 1001 

lIulian seasoning 
,ltmiper 
lemon· juice, peet, exlraci 

Mace 

rod, while 

S<lVOIy 
Sea::';()llcd 
Sosalno 
Smwl 
SU\FH 
Tanagon 
1IlYilie 
lurrnefic 
Vanilla 

and IiUft! seasoiling 
sail add,)dJ 

Vlfle(pr 
WalnuI extracl 
Watercress 

• Nul ill/O"vd 011 5(0 mg sodium d,e/ 

Condiments Allowed: 

Low sodilllll bouillon 
Low sodillfll calsllp 
low sodium chili sallce 
Horserar1isll without sail 
Low sodium 
Low SOdlllf1l pickle relish 
I iql lid smoke 
Low sodilllil salad dreSSing (See FAT 

list) 
Tatmsco sauce 10 exceed 1/·1 ISp) 

((Jaker's, tJlewels smoke· 
lIaVOf,)dl 

I---' 



33 Condiments and 
Seasonings to Avoid 

Bucon drippings 
Bouillon 

wines 
[')ry SOllP mix, gravy mix 
Horseradish, prepared 
lemon pepper 
Mealliavored or 

sucll as laco or 
Meal tenderizer 
Monosodium {)tularnate (MSG) 
Plepared mustard 
Pickle relish/corn relish/chow chowl 

chutney 
Pickled walermelon 
Salad dressiny (See FAT Usl) 

hocks 

SAlt mixtures: 
IMler flavOJed sail 
Celery salt 
Gallic sail 
SOCll;orwd salt 

(;alt 

Sauces or sauce mixes (canned, 
boilled, or dly): 
Bmbecuo suuee 
Glilli sauce 
Cocktail sallce 
Italian sauce 
Sleak sauce 
Sweel & SOli( StlUCO 

Tallar sauce 
I eriydki sallce 
Worceslersilire sauce 
Soy sauce 

I--' 
o 
r--' 



Subject Voiume 
Number (m1) 
I 

: 1 I 835 
750 

2. I 1165 
1720 

3 2880 

4 

102 

APPEIlD IX 0 

RAW DATA 24-Hour Urlne Collections 

Baseline Data Low Sodium Instruction 15 Month 
Phase Follow-up Phase 

Icreatinine 1 Sodium VOlume f Creatinine! Sodium ,Volume 
(gj24h) l(mEqJ2.4h~ (ml) I (gj24h) I (mEqJ24h~ (mn 

Icreatinine] Sodium 
(gj2.4h) [mEqj24h 

I 1.53 I 70 
1. 50 74 

I 1.89 
I 

226 
1.96 203 

2.53 170 
2.59 144 

1.51 161 
1..14 132 

1.59 153 
1.84 212 

1.43 110 
1. 45 96 

11355 I 
i 1955 I 

)1870 
1230 I 
2610 

.130 
!.30 

2.04 
2.08 

2.';0 
'!.57 

1.17 
1.51 

1. 79 
1.92 

I 

I 

23 
28 

5 
!5 

47 
48 

66 
24 

14 
5 

32 
25 

I 
779 I 712 

I 595 I 
537 I 

'2555 I 2673 

1
2510 I 
SIB 

1
1085 I 

751 ' 

1.37 I 167 
! . .+0 :30 

1.12 
I 

80 
1.32 39 

2.19 211 
2.45 171 

1.27 211 
:.38 92 

1. S9 132 
1.63 150 

1.44 76 
1. 08 57 

1
2448 1. 56 183! 3375 

. .".1.1 ... 5..2.1 .. ,,8. .2 ... 0.9. ! 305t; ~ - .. . ~ 
2.53 17 \2553 1.08 125 
2 75..2 .1. ·2 .5.7 .. 0..1 .. 0 .... 8 .1 .. a.5 

I 8 
1

1800 I 2..12 I 290 
1 

1195 I L12 I 35 \1111 I 
1.22 I 207 

1710 1.18 209 !l20 I 1.24 53 1256 1. 76 136 

9 lUIS I 1.16 I 192 I ~50 I 1.17 I 21 \1672 I 1.55 I 139 
1125 1.00 90 ' 2010 1.59 42 985 1.68 76 

10 I 670 I .90 I 56 ! 1720 I 1.27 I 17 I 628 I 1.23 I 80 
I 395 .67 34 : 1650 . 1.02 20 583 t 1.14 75 
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