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Abstract

Background: Levels of salt consumption and its awareness
among medical students in Angola remain insufficiently stud-
ied. This study determined salt intake and assessed medical
students’ knowledge, attitude and behaviour regarding salt
consumption.

Methods: Were collected 24-hour urine samples from a
random sample of 123 undergraduate medical students aged
17-43 years who were studying at the University of Agostinho
Neto in Luanda. Their knowledge, attitude and behaviour
regarding dietary salt were surveyed. Socio-demographic,
clinical and anthropometric data were collected.

Results: Average salt intake was 14.2 = 5.1 g/day, without
significant difference between genders (p = 0.221). In total,
96.7% consumed over 5 g/day, but only 6.5% of participants
were aware of their excessive salt intake. The majority knew
about salt-related health consequences and 45.5% reported
they controlled their salt intake.

Conclusions: This study indicated a high salt intake and inad-
equate behaviour regarding dietary salt consumption among
medical students studying at the University of Agostinho
Neto. This highlights the need for nutritional education to
improve their dietary habits and future role in counselling.
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High salt (sodium chloride) consumption is an important
determinant of high blood pressure and cardiovascular risk.
According to World Health Organisation (WHO) statistics, over
80% of cardiovascular disease (CVD) deaths take place in low-
and middle-income countries, and elevated blood pressure levels
were a major cause of these CVD deaths in those countries.'
Lifestyle factors such as unhealthy diet, physical inactivity,
tobacco use and harmful use of alcohol have been considered
the most important behavioural risk factors for heart disease
and stroke.’
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Among dietary factors, high salt intake has been the most
strongly associated with raised blood pressure and increased
risk of stroke and CVD.? Therefore dietary sodium restriction
has been recommended as a non-pharmacological approach to
blood pressure lowering,*¢ and for the prevention and control of
non-communicable diseases at the population level.”*

Cumulative evidence has shown that even a modest reduction
in salt intake was associated with blood pressure lowering
and therefore with a significant reduction in incidence of
cardiovascular events.”"? Furthermore, data from the most
recent systematic review and meta-analyses has shown the
benefit of lowering sodium intake in apparently healthy adults
and children,” and in both hypertensive and normotensive
individuals, irrespective of gender and ethnic group.’

Since hypertension is associated with CVD worldwide, a
public health intervention to reduce high blood pressure must
target the role of lifestyle, particularly reduced sodium intake.”
Therefore, several countries have initiated strategies to reduce
dietary salt intake in the general population by a combination of
various procedures such as public education, food labelling, and
collaboration with the food industry to reduce the salt content
of processed food."

Among sub-Saharan African countries, only Nigeria and
South Africa have developed dietary guidelines regarding salt
intake.” Recently, the South African government implemented
important specific legislation towards decreasing salt intake in
the population by reducing sodium content of processed foods by
industries.' Therefore, the current public health recommendation
is that countries should launch national initiatives to reduce
the over-consumption of salt as part of non-communicable
disease prevention and healthy nutrition policies for limiting salt
intake to less than 5 g/day for the general population including
children.” Despite of this guideline, however, high sodium intake
remains prevalent around the world, with average daily salt
intake varying from 5 to 18 g/day per person."’

Although processed foods have been found to be the principal
source of excessive dietary salt intake,'* sources of dietary sodium
vary largely worldwide and may be influenced by cultural context
and dietary habits of the population.” In sub-Saharan African
countries experiencing demographic and epidemiological transition,
the rapid rise in prevalence of CVD (chiefly hypertension) has
been attributed to lifestyle change, including high dietary sodium
intake.** However, consistent data from studies on risk factors are
lacking for the majority of these countries.

With regard to Angola, available data from a cross-sectional
study reported a high prevalence of multiple cardiovascular
risk factors, such as hypertension, sedentary lifestyle,
electrocardiographic left ventricular hypertrophy,” and high rate
of the metabolic syndrome® in an apparently healthy middle-
aged population of university public employees living in urban
and peri-urban areas.
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Determining the level of sodium intake in the population
is crucial to establish intervention strategies and policy on
reduction of sodium intake. For medical students in particular,
it is very important to assess their awareness regarding dietary
salt intake, since they are the future providers of healthcare
information for the counselling of people about the need to
reduce salt consumption. The aim of this study was to determine
salt intake and to assess the knowledge, attitude and behaviour
regarding dietary salt among medical students.

Methods

Participants were undergraduate medical students randomly
recruited from a population of 625 students listed in 2013 at
the Faculty of Medicine of the University Agostinho Neto
(FMUAN) in Luanda, Angola. Due to limited resources, the
study was planned to collect 24-hour urine samples from 30% of
the students (n = 188) representative of the student population.
Data were collected from September to October 2013 in the
Department of Physiology of FMUAN.

The protocol of the study was in agreement with the
Declaration of Helsinki and approved by the institutional review
board. Each participant gave informed, written consent, and no
compensation was given for participation in the study.

For recruitment, the academic secretary of FMUAN provided
a list of all students from first to fifth year. We randomly selected
30% from each year and contacted them by phone one day
later to invite them to participate in a cross-sectional survey on
‘cardiovascular risk factors’. A participant information sheet and
a consent form explaining the purpose and protocol of the study
were also provided. If participation was declined, another student
from the same academic year, gender and age group was contacted.

Thus 188 students were randomly selected from 625 registered
students, and 153 agreed to participate. Of these, seven subjects
were excluded as they met the exclusion criteria [being pregnant (n
= 1), having a history of hypertension or taking anti-hypertensive
medication (n = 6)]. A further 23 students were excluded from the
analyses due to incomplete 24-hour urine collections [i.e. 24-hour
urine volume < 500 ml (z = 5); urine loss more than once in 24
hours (n = 7), timing of the urine collection less than 23 hours
(n=11)]. Final analyses were undertaken on 123 participants (54
men and 69 women) with valid urine collections.

Data collection

A standardised questionnaire was administered for each
participant to obtain demographic data and information on
medical history, smoking habits, intake of alcohol, use of
medication and physical activity. Participants’ awareness of a
diagnosis of hypertension was based on having previously been
informed on the diagnosis of the condition, receipt of therapy for
it, or an awareness of the purpose of antihypertensive therapy.
Relevant knowledge, attitude and behaviour on dietary salt were
assessed using a standardised questionnaire from the WHO.*
Participants were classified as non-smokers (never and
ex-smokers) and current smokers (daily and occasional smokers).
Alcohol consumption was assessed on their answer to the
question about consumption of alcoholic beverage (‘yes/no’).
Physical activity was assessed with the following two questions:
‘Do you currently participate in any regular physical activity for

leisure (‘yes/no’)? If ‘yes’, what frequency per week? Participants
were classified as sedentary or inactive if they answered ‘no’ to
the first question or reported a frequency of regular physical
activity less than three days per week. They were considered
active if they reported regular physical activity at least three days
a week of at least 30 minutes or more per session.

Study protocol and laboratory tests

Clinical examinations were performed between 08:00 and 12:00
in temperature-controlled rooms (22-23°C) after a 10- to 12-hour
fast. Participants were asked to refrain from smoking, physical
exercise and caffeinated beverages before the visit.

Venous blood samples were obtained from the forearm
using standard techniques and processed immediately with
commercially available kits (BioSystems SA, Costa Brava
30, Barcelona, Spain) for determination of levels of serum
triglycerides, total cholesterol, glucose, creatinine and uric acid.
Biochemical parameters were analysed using enzymatic methods
with a spectrophotometer (BioSystems BTS-350, Costa Brava
30, Barcelona, Spain). Diabetes was defined as a fasting glucose
level > 126 mg/dl (7 mmol/l) or the use of antidiabetic drugs.”

Urine was collected during the 24-hour period preceding the
clinic visit. Participants were asked to collect all urine they passed
during a 24-hour period starting from the second urination on
the morning of the collection day, and ending with the first urine
passed the following morning. In order to maximise a correct
24-hour urine collection, participants were asked to collect their
samples from Sunday 7:00 to Monday 7:00.

Participants were also asked to note on the record sheet
the start and finish times of their urine collection, if some
urine was lost, and any medication taken during the collection
period. Females were encouraged to collect their urine on
non-menstruation days.

For the collection, participants were provided with urine
collection kits and standardised written instructions on how
to collect and handle urine. The urine collection kit comprised
five-litre plastic bottles with screw caps to serve as the collection
container for urine; two-litre plastic bottles with screw caps for
collections made away from home; one-litre plastic jugs; one
funnel and a plastic carrier bag for transporting the equipment
from home.

Participants were instructed to pass urine into the one-litre
plastic jug, and then pour the sample into the five-litre container
using the funnel provided. Plastic bags were provided to carry the
equipment (including a smaller two-litre collection container) if
participants were not at home for some of the collection period.

The validity of 24-hour urine collection was verified by a
combination of three criteria. Urine samples were considered
incomplete for a 24-hour collection period and excluded from
analysis if: (1) there was more than one self-reported loss of
a urine sample; (2) a 24-hour urine sample measured at the
laboratory was < 500 ml/day; (3) timing of the urine collection
was less than 23 hours or more than 25 hours.

After validation, a sample of 60 ml was centrifuged at 3 500
rotations/minute, using a Sigma 2-6E device (Germany), before
aliquots were sampled. The urine was transferred in duplicate into
screw-top plastic test tubes. The aliquots were kept in a freezer
within 24 hours of collection and stored at —15°C until analysed
in the laboratory at the Department of Biochemistry of FMUAN.
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Urinary sodium and potassium concentrations in the aliquots
were measured using the ion-selective electrode method on a
Medica Easylyte Plus Na/K/Cl analyser (Netherlands). Sodium
(Na) was converted from millimoles (mmol) to grams by dividing
by 17 and the conversion from sodium to salt (sodium chloride)
was made by multiplying by 2.542, as previously proposed.>

Anthropometric and blood pressure measurement

Weight and height were measured using a digital electronic
balance equipped with a digital stadiometer (SECA, GmbH &
Co, Germany; range 0.1-250 kg, precision 50 g and range 110-200
cm, precision 0.1 cm, respectively). Body mass index (BMI) was
calculated as the weight divided by the square of the height (kg/
m?). According to BMI values, individuals were classified as
overweight (25.0-29.9 kg/m?) and obese (> 30.0 kg/m?).”

The waist and hip circumferences were measured with
participants in a standing position using a non-extending
l-cm-wide measuring tape. The waist circumference was
measured at the end of normal expiration, at the midpoint
between the lower border of the rib cage and the top of the iliac
crest, and recorded to the nearest 0.1 cm.

Blood pressure and heart rate were measured in triplicate
after five minutes of resting in a seated position, using a
validated, automated digital oscillometric sphygmomanometer
(Omron 705CP, Tokyo, Japan). The readings were repeated at
three-minute intervals. The mean of the last two readings was
recorded. Hypertension was defined as systolic blood pressure >
140 mmHg, and/or diastolic blood pressure > 90 mmHg, and/or
the use of antihypertensive drugs.

A standard 12-lead electrocardiogram (ECG) recorded at
rest for each participant, using a computerised device (Schiller
AT-10 EKG, Baar, Switzerland). Each ECG was assessed by
an experienced observer who was blinded to other clinical
characteristics of the participants.

Statistical analysis

The normality of the data was checked using the Kolmogorov—
Smirnov test. Continuous variables are reported as mean =+
standard deviation or median and interquartile range (25th — 75th
percentile). These variables were compared by gender using the
independent samples #-test or Mann—Whitney test for normally
or non-normally distributed data, respectively. Categorical
variables were expressed as proportions and compared using the
chi-square test or Fisher’s exact test if appropriate. Data were
analysed using SPSS software, version 13.0 (SPSS Inc, Chicago,
IL). A two-tailed p < 0.05 was considered statistically significant.

Results

The response rate for the random sample was approximately 68%
(123/181) of the planned study sample after excluding subjects
with potentially confounding factors that could influence urinary
excretion of sodium and potassium. Of the 123 participants, the
mean age was 22.6 = 4.3 years (range 17-43), and more were
women (56.1%) with a similar age to the men. The characteristics
of the population are presented in Table 1.

When compared with women, men had significantly higher
mean values for weight, height and systolic blood pressure, and

higher levels of blood creatinine and uric acid. Women had
significantly higher heart rate values compared to men. The
proportion of subjects with obesity and a sedentary lifestyle was
significantly higher in women than men. There was no significant
difference between men and women regarding the prevalence of
hypertension, diabetes, obesity and alcohol consumption. None
of the participants reported current or past smoking.

Participant’s answers to the questionnaire regarding their
knowledge, attitude and behaviour on dietary salt are shown in
Table 2. The majority of participants stated that salt was always
added in preparing food at home, and rarely or sometimes
added to food at the table. It was also observed that almost
all participants knew that a high-salt diet could cause health
problems, and 91.1% of them recognised the importance
of reduced salt in the diet. However, less than half of the
participants (45.5%) were aware of their high dietary sodium
intake, and most reported a preventative measure was the
avoidance of adding salt at the table.

Less-reported measures were: avoidance or minimising salt
intake, use of low-sodium or low-salt alternatives, avoidance of
adding salt when cooking, and avoiding eating out. Unexpectedly,
none of the participants reported the habit of reading food labels
to see the sodium content before consumption. Similarly, our
participants were unaware of the possibility of using spices with
lower sodium content as a salt substitute in cooking.

When participants were asked their perception of the amount
of salt they were consuming, the majority of them classified their
own level of salt consumption as ‘just right’ or ‘too little’. Only
6.5% of participants recognised they consumed salt excessively.

Table 1. Characteristics of the participants by gender

All Men Women
Characteristics (n=123) (n=54) (n=69) p-value
Number (%) 123 (100) 54 (43.9) 69 (56.1) 0.245
Age (years) 22.6+4.3 229+44 22.5+43 0.595
Weight (kg) 60.6 + 13.1 64.5+13.6 57.6+11.8 0.003
Height (cm) 165.6+7.8 170.3+7.4 162.0+ 6.1 <0.001
WC (cm) 724+99 74.1 £10.6 71.0+9.2 0.088
HC (cm) 91.7+10.4 90.2+10.4 929+10.4 0.150
BMI (kg/m?) 22.0+39 22.1+35 21942 0.819
SBP (mmHg) 113.8+11.4 1199+ 11.6 109.6+9.4 <0.001
DBP (mmHg) 68.1+7.5 67.6+7.4 68.5+7.6 0.501
Heart rate (bpm) 75.0+11.0 720£11.0 78.0£9.0 0.002
Glucose (mg/dl) 90.3+11.1 89.1+12.4 91.2+99 0.306
(mmol/l) (5.01£0.62) (4.95+£0.69) (5.06+0.55)
Creatinine (mg/dl) 0.96+0.13 1.07£0.10 0.88+0.09 <0.001
(umol/1) (84.86 £11.49) (94.59£8.84) (77.79£7.96)
Uric acid (mg/dl) 48+1.2 55+1.0 42+1.0 <0.001
TC (mg/dl) 171.7+36.4 175.5+39.7 168.8 +33.6 0.311
(mmol/1) (4.45+£0.94) (455+£1.03) (4.37+£0.87)
TG (mg/dl) 79.3+36.7 79.2+36.3 79.5+37.4 0.962
(mmol/l) (0.9£0.41) (0.89+£0.41) (0.9£0.42)
Hypertension, 1 (%) 4(3.3) 3(5.6) 1(1.4) 0.203
Diabetes, n (%) 1(0.8) 1(1.9 0(0.0) 0.256
Overweight, n (%) 17 (13.8) 8(14.8) 9 (13.0) 0.551
Obesity, n (%) 4(3.3) 1(1.9 3(4.3) 0.001
Sedentary, n (%) 97 (78.9) 35 (64.8) 62 (89.9) 0.001
Alcohol intake, n (%) 19 (15.4) 12(22.2) 7(10.1) 0.132
Values are means + standard deviation or percentages. WC, waist circumference;
HC, hip circumference; BMI, body mass index; SBP, systolic blood pressure;
DBP, diastolic blood pressure; TC, total cholesterol; TG, triglycerides.
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Table 2. Knowledge, attitude and behaviour on dietary salt Table 3. Mean and median values of urinary data according to gender

Total
Question n (%)
Is salt added in cooking the food that you eat at the home?
Never 0(0.0)
Rarely 1(0.8)
Sometimes 0(0.0)
Often 19 (15.4)
Always 103 (83.7)
How much salt do you think you consume?
Far too much 4(3.3)
Too much 4(3.3)
Just the right amount 69 (56.1)
Too little 31(25.2)
Far too little 2(1.6)
Don’t know 13 (10.6)
Do you add salt to food at the table?
Never 30 (24.4)
Rarely 46 (37.4)
Sometimes 40 (32.5)
Often 2(1.6)
Always 5@4.1)
Do you think that a high-salt diet could cause a health problem?
Yes 122 (99.2)
No 0(0.0)
Don’t know 1(0.8)
How important to you is lowering the salt/sodium in your diet?
Not at all important 2(1.6)
Somewhat important 9(7.3)
Very important 112 (91.1)
Do you do anything to control your salt or sodium intake?
Yes 56 (45.5)
No 63 (51.2)
Don’t know 4(3.3)
If answered ‘yes’, what do you do to control your salt intake?
Avoid/minimise consumption of processed foods 4(7.1)
Look at the salt or sodium labels on food 0(0.0)
Do not add salt at the table 47 (83.9)
Buy low-salt alternatives 2(3.6)
Buy low-sodium alternatives 1(1.8)
Do not add salt when cooking 1(1.8)
Use spices other than salt when cooking 0(0.0)
Avoid eating out 1(1.8)

Table 3 shows means (SD) and medians (25th and 75th
percentiles) of urine volume, urinary sodium, urinary potassium
and salt intake, according to gender. Compared to women,
men had significantly higher mean values for urine volume and
sodium-to-potassium ratio. There was no statistically significant
difference between men and women for urinary sodium and
potassium concentration and daily salt intake. The proportion of
participants exceeding the limit of 5 g/day of salt in the overall
population was 96.7%, without a gender difference.

Discussion

The purpose of this study was to determine salt intake so as to
assess the knowledge, attitude and behaviour regarding dietary
salt in a representative sample of medical students. The main
findings were a high average daily salt intake and inadequate
behaviour regarding dietary salt consumption in the majority of
participants.

All Men Women
Variables (n=123) (n=54) (n=069) p-value
Urine volume (ml/d)
Mean + SD 1429.7 + 649.0 1579.0 + 738.5 1312.8 +£546.7  0.023
Median
(25th, 75th pc) 1320 (900, 1800) 1443.5 (915, 2152.5) 1250 (870, 1645)
U Na (mmol/l)
Mean + SD 94.8 +34.4 99.2+37.4 91.3+£31.7 0.221
Median
(25th, 75th pc) 95.2 (65.1, 116.0) 102.8 (63.7, 122.3) 92.6 (66.7, 113.8)
U K (mmol/l)
Mean = SD 33.9+13.6 33.0+159 347+11.6 0.496
Median
(25th, 75th pc) 33.3(24.9,42.9)  29.0(22.0,39.4) 34.7(25.4,43.5)
Na:K ratio
Mean = SD 30+£1.2 33+1.3 28+1.0 0.029
Median
(25th, 75thpc)  2.7(2.2,3.5) 2.8(2.3,4.0) 2.7(2.1,3.3)
Salt intake (g/d)
Mean = SD 14251 148+5.6 13.7+4.7 0.221
Median
(25th, 75th pc) 14.2(9.7,17.3) 15.4 (9.5, 18.3) 13.8 (10.0, 17.0)
High salt intake
(>5g/d), n (%) 119 (96.7) 53(98.1) 66 (95.7) 0.439

SD, standard deviation; U Na, urinary sodium; U K, urinary potassium; Na:K,
sodium-to-potassium ratio; 25th, 75th pc, 25th and 75th percentiles.

The level of salt intake seen in this study was more than
two-fold the maximum internationally recommended limit,’
indicating a salt-rich diet consumed by our participants. This
finding corroborates with that reported for the general population
worldwide.”'™ Despite the known relationship between salt
intake and blood pressure levels, data on salt consumption based
on properly collected 24-hour urine samples are lacking for
young medical students.

Participants for this study were randomly selected from a
population of medical students and we used the ‘gold-standard’
24-hour urine method to assess salt intake. Their knowledge,
behaviour and attitudes on dietary salt intake were also assessed
using a standardised WHO questionnaire.*

Salt intake was estimated using sodium concentration in
24-hour urine samples, and checks for completeness of 24-hour
urine collection were based on a combination of self-reported
urine loss, 24-hour urine volume measured at the laboratory, and
the recorded timing of urine collection. These criteria enabled us
to exclude 15% of the urine samples assumed to be incomplete
collections for the 24-hour period, with the majority of them
excluded due to incomplete timing of the urine collection.
The validated urine samples were therefore 80.4% of the total
collected.

Identifying the main source of dietary salt is important to
control high salt intake in the population. Therefore, behavioural
change in the use of salt is one of the strategies recommended
to reduce high salt intake in contexts where most sodium intake
comes from salt added during cooking or at the table at home.”

From the survey, we found that almost all our participants
were aware of the health consequences of a high-salt diet, and
reported more frequently eating food with salt added during
cooking in their homes, and less frequently eating food with salt
added at the table. However, less than half the total participants
reported being aware of their high sodium intake, and the
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majority (83.9%) reported mainly avoiding adding salt to food
at the table.

As previously reported,” there is a tendency for individuals
to perceive their dietary quality as good, even in the presence
of results of an objective measure showing opposite results.
Therefore, although it is difficult to know the exact amount
of salt added to food at the table or in cooking, we found that
contrary to the high urinary sodium values found, the majority
of our participants classified their own level of salt consumption
as ‘just right’” or ‘too little’, indicating a misperception of the
amount of salt they were eating. This gap between the self-
perceived and actual quality of a diet has been attributed to
the inability of individuals to perceive their own dietary salt
imbalance,” therefore leading to an unrecognised high salt intake.

On the other hand, it has also been observed that some
people have a taste preference for high-sodium foods,” which
leads to an inadequate perception of the amount of salt they are
consuming. Of concern is that although our participants were
medical students and future educators in public health, none of
them reported the habit of reading the labels of processed foods
to see the sodium content before consumption. Although sources
of dietary sodium vary largely worldwide,” a high amount of
sodium has been found in processed foods,*** which are the main
sources of dietary salt.

A high-potassium diet has many benefits for health. As
previously reported,” an increase of 42 mmol of potassium per
day is associated with a 21% reduced risk of stroke. In our study,
the average potassium intake was lower than the recommended
value of approximately 90 mmol per day.® Considering that the
potassium excreted in 24-hour urine comes from the diet, the
findings of lower values of urinary potassium in our participants
suggest an unhealthy diet, in particular a poor consumption of
fresh vegetables and fruits.

It has been advised that a healthy diet should provide
enough content of potassium to achieve the molar ratio of
sodium to potassium of approximately one to one.”* We found
a ratio of three to one, confirming a high dietary salt intake
in the majority of our participants. Although the proportion
of subjects classified as having hypertension was low, there is a
potential risk for early blood pressure in this young population
if the current level of salt intake is maintained.

With regard to other classic cardiovascular risk factors,
we found a high prevalence of physical inactivity and 15% of
participants reported alcohol intake, but a low prevalence of
hypertension, diabetes and obesity. The high prevalence of
physical inactivity seen in this study is similar to the findings
of a study that enrolled university students from developed and
developing countries, in which physical inactivity tended to be
higher among students from developing countries.*

A positive finding in our study was that none of our
participants reported smoking. This result may reflect a possible
cultural difference regarding smoking among young people from
different countries.

The unsatisfactory behaviour regarding dietary salt seen in
this study may reflect the fact that because our students were
aware of their current health status, they did not worry about
their salt intake and therefore did not perceive their high risk for
the development of health-related consequences.

The main limitation of the study was that our sample was
not representative of a national student population. Despite the

small sample size, the strength of this study was that a possible
selection bias was minimised by randomly selecting the students
from the overall student body.

The complete 24-hour urine collection provided an estimation
of salt and potassium consumption, reflecting the daily pattern
of nutrient intake by our participants. Beyond the measurement
of the amount of salt consumption, the study also included
a survey on awareness and attitude regarding dietary salt,
including discretionary salt use (i.e. cooking or at the table),
which are important elements in finding the main source of salt
consumed by our participants.

Overall, our findings suggest urgent educational action
is needed to target behavioural change on dietary salt habits
and other health-risk behaviour of the students. This is
required for early prevention of the development of chronic
non-communicable diseases.

Conclusion

The study indicates a high salt intake among medical students,
with a misperception of their level of salt intake, and insufficient
attitude and behaviour regarding control of salt intake. These
results justify urgent nutritional education to upgrade their
knowledge for appropriate behaviour aiming at reducing their
salt intake and preparing them for their future role in community
counselling.

We thank Dr Carlos A Tembua and Mrs Nidia LPA van Dtnem for their
help in sample collection. The study was supported by a special grant from

Fundagio para Ciéncia e Desenvolvimento from Angola.

References

1. Global status report on non-communicable diseases 2010. Geneva,
World Health Organization, 2011. Available at: http://www.who.int/
nmbh/publications/ncd_report_full_en.pdf. Accessed 20 October 2013.

2. World Health Organization. Cardiovascular disease. Available at: http:/
www.who.int/mediacentre/factsheets/fs317/en/ Accessed 20 October,
2013.

3. Strazzullo P, D’Elia L, Kandala N-B, Cappuccio FP. Salt intake, stroke,
and cardiovascular disease: meta-analysis of prospective studies. Br Med
J 2009; 339: b4567. doi:10.1136/bm;j.b4567.

4. ZoulJ, LiY, Yan C-H, Wei F-F, Zhang L, Wang J-G. Blood Pressure
in relation to interactions between sodium dietary intake and renal
handling Hypertension 2013; 62: 719-725.

5. Appel LJ, Brands MW, Daniels SR, Karanja N, Elmer PJ, Sacks FM.
Dietary approaches to prevent and treat hypertension: A scientific
statement from the American Heart Association. Hypertension 2006;
47: 296—308.

6.  Chobanian AV, Hill M. National Heart, Lung, and Blood Institute
workshop on sodium and blood pressure: a critical review of current
scientific evidence. Hypertension 2000; 35: 858—863.

7. World Health Organization: Guideline: Sodium intake for adults and
children. Geneva: WHO; 2012. Available at: http://www.who.int/nutri-
tion/publications/guidelines/sodium_intake_printversion.pdf. Accessed
31 March, 2014.

8. Beaglehole R, Bonita R, Horton R, Adams C, Alleyne G. Priority
actions for the non-communicable diseases crisis. Lancet 2011; 377:
1438—-1447.

9.  He FJ, Li J, MacGregor GA. Effect of longer term modest salt reduc-


http://www.who.int/nmh/publications/ncd_report_full_en.pdf. Accessed 20 October 2013
http://www.who.int/nmh/publications/ncd_report_full_en.pdf. Accessed 20 October 2013
http://www.who.int/nutrition/publications/guidelines/sodium_intake_printversion.pdf
http://www.who.int/nutrition/publications/guidelines/sodium_intake_printversion.pdf

20.

21.

22.

CARDIOVASCULAR JOURNAL OF AFRICA ¢ Volume 26, No 2, March/April 2015

tion on blood pressure: Cochrane systematic review and meta-analysis
of randomised trials. Br Med J 2013; 346: £1325.

Taylor RS, Ashton KE, Moxham T, Hooper L, Ebrahim S. Reduced
dietary salt for the prevention of cardiovascular disease: a meta-analysis
of randomized controlled trials (Cochrane review). Am J Hypertens
2011; 24: 843—-853.

Cook NR, Cutler JA, Obarzanek E, Buring JE, Rexrode KM,
Kumanyika SK, et al. Long-term effects of dietary sodium reduction on
cardiovascular disease outcomes: observational follow-up of the trials
of hypertension prevention (TOHP). Br Med J 2007; 334: 885—888.

He FJ, Li J, MacGregor GA. Effect of longer-term modest salt reduc-
tion on blood pressure. Cochrane Database Syst Rev 2013; 4: CD004937.
DOI: 10.1002/14651858.CD004937.pub2.

Aburto NJ, Ziolkovska A, Hooper L, Elliott P, Cappuccio FP, Meerpohl
JJ. Effect of lower sodium intake on health: systematic review and meta-
analyses Br Med J 2013; 346: £1326 doi: 10.1136/bmj.f1326.

Webster JL, Dunford EK, Hawkes C, Neal BC. Salt reduction initiatives
around the world. J Hypertens 2011; 29(6): 1043—1050.

World Health Organization (WHO). Reducing salt intake in popula-
tions: Report of a WHO forum and technical meeting (Paris 5—7
October 2006). Geneva, WHO, 2007. Available at: http://www.who.int/
dietphysicalactivity/Salt_Report_VC_april07.pdf. Accessed 23 October,
2014.

Government Gazette. Republic of South Africa. Regulations relat-
ing to the reduction of sodium in certain foodstuffs and related
matters. R214. 20 March 2013. Available at: http://www.info.gov.za/
view/DownloadFileAction?id=186474. Accessed 28 June 2014.

Brinden HC, Farrand CE. Reducing salt; preventing stroke. Nutr Bull
2012; 37: 57-63.

World Health Organization: Healthy lifestyle and non-communicable
disease prevention, Moscow 2011. Available at: http://www.who.int/
nmh/events/moscow_ncds_2011/conference_documents/moscow_ncds_
roundtable_2_food_and_nutrition. pdf. Accessed 31 March, 2014.
Brown 1J, Tzoulaki I, Candeias V, Elliott P. Salt intakes around the
world: implications for public health. J Epidemiol 2009; 38(3): 791-813.
Yusuf S, Reddy S, Ounpuu S, Anand S. Global burden of cardiovascular
diseases: part I: general considerations, the epidemiologic transition,
risk factors, and impact of urbanization. Circulation 2001; 104(22):
2746-2753.

World Health Organization. Non-communicable diseases: A strategy
for the African region. Harare, Zimbabwe: WHO Regional Office for
Africa; 2000.

Capingana DP, Magalhaes P, Silva ABT, Gongalves MAA, Baldo MP,
Rodrigues SL, et al. Prevalence of cardiovascular risk factors and socio-
economic level among public sector workers in Angola. BMC Public
Health 2013; 13: 732.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Magalhaes P, Capingana DP, Mill JG. Prevalence of the metabolic
syndrome and determination of optimal cut-off values of waist circum-
ference in university employees from Angola. Cardiovasc J Afr 2014;
25(1): 27-33.

WHO/PAHO regional expert group for cardiovascular disease prevention
through population-wide dietary salt reduction: sub-group for research
and surveillance. Protocol for population level sodium determination
in 24-hour urine samples. 2010. Available at http://www.paho.org/hq/
index.php?option=com_docman&task=doc_view&gid=21488&Itemid.
Accessed 28 May 2013.

Pereira AC, Sposito AC, Mota GF, Cunha RS, Herkenhoff FL, Mill JG,
Krieger JE. Endothelial nitric oxide synthase gene variant modulates the
relationship between serum cholesterol levels and blood pressure in the
general population: new evidence for a direct effect of lipids in arterial
blood pressure. Atherosclerosis 2006; 184: 193-200.

Land M-A Webster J, Christoforou A, Jeffery DPP, Chalmers J, Smith
W, et al. Salt intake assessed by 24-h urinary sodium excretion in a
random and opportunistic sample in Australia. Br Med J Open 2014; 4:
€003720. doi:10.1136/ bmjopen-2013-003720.

World Health Organisation. Obesity: preventing and managing the glob-
al epidemic: Report of a WHO consultation on obesity, Geneva, 3-5
June 1997. Geneva (CH): World Health Organisation, 1998. Available
at http://whqlibdoc.who.int/hq/1998/WHO_NUT_NCD_98.1_(p1-158).
pdf. Accessed 13 July 2013.

Variyam JN, Shim Y, Blaylock J. Consumer misperception of diet qual-
ity. J Nutr Educ 2001; 33: 314-321.

Cornélio ME, Gallani M-CBJ, Godin G, Rodrigues RCM, Nadruz Jr W,
Mendez RDR. Behavioural determinants of salt consumption among
hypertensive individuals. J Hum Nutr Diet 2012; 25: 334-344.

Ni Mhurchu C, Capelin C, Dunford EK, Webster JL, Neal BC, Jebb SA.
Sodium content of processed foods in the United Kingdom: analysis of
44,000 foods purchased by 21,000 households. Am J Clin Nutr 2011;
93(3): 594-600.

Webster JL, Dunford EK, Neal BC. A systematic survey of the sodium
contents of processed foods. Am J Clin Nutr 2010; 91(2): 413—420.
D’Elia L, Barba G, Cappuccio FP, Strazzullo P. Potassium intake,
stroke, and cardiovascular disease: a meta-analysis of prospective stud-
ies. J Am Coll Cardiol 2011; 57: 1210—1219.

World Health Organization. Guideline: potassium intake for adults and
children. Geneva, World Health Organization (WHO), 2012. Available
at:  http://www.who.int/nutrition/publications/guidelines/potassium_
intake_printversion.pdf. Accessed 01 April, 2014.

Bleske BE, Erickson SR, Fahoum S, Devarakonda KR, Welage LS,
Koudmani M, et al. Cardiovascular risk among university students
from developed and developing nations. Open Cardiovasc Med J 2011;
5:117-122.



http://www.who.int/dietphysicalactivity/Salt_Report_VC_april07.pdf
http://www.who.int/dietphysicalactivity/Salt_Report_VC_april07.pdf
http://www.info.gov.za/view/DownloadFileAction?id=186474
http://www.info.gov.za/view/DownloadFileAction?id=186474
http://www.who.int/nmh/events/moscow_ncds_2011/conference_documents/moscow_ncds_roundtable_2_food_and_nutrition. pdf
http://www.who.int/nmh/events/moscow_ncds_2011/conference_documents/moscow_ncds_roundtable_2_food_and_nutrition. pdf
http://www.who.int/nmh/events/moscow_ncds_2011/conference_documents/moscow_ncds_roundtable_2_food_and_nutrition. pdf
http://www.paho.org/hq/index.php?option=com_docman&task=doc_view&gid=21488&Itemid
http://www.paho.org/hq/index.php?option=com_docman&task=doc_view&gid=21488&Itemid
http://whqlibdoc.who.int/hq/1998/WHO_NUT_NCD_98.1_(p1-158).pdf
http://whqlibdoc.who.int/hq/1998/WHO_NUT_NCD_98.1_(p1-158).pdf
http://www.who.int/nutrition/publications/guidelines/sodium_intake_printversion.pdf
http://www.who.int/nutrition/publications/guidelines/sodium_intake_printversion.pdf

	OFC
	IFC
	CVJA 26.2 Journal
	IBC
	OBC



