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Abstract: Salt consumption is high in Africa and the continent also shares the greatest burden of
hypertension. This study examines salt-related knowledge, attitude and self-reported behaviours
(KAB) amongst adults from two African countries—Ghana and South Africa—which have distributed
different public health messages related to salt. KAB was assessed in the multinational longitudinal
World Health Organisation (WHO) study on global AGEing and adult health (WHO-SAGE) Wave 2
(2014-2015). Respondents were randomly selected across both countries—Ghana (1 = 6746; mean age
58 years old; SD 17; 41% men; 31% hypertensive) and South Africa (n = 3776, mean age 54 years old;
SD 17; 32% men; 45% hypertensive). South Africans were more likely than Ghanaians to add salt to
food at the table (OR 4.80, CI 4.071-5.611, p < 0.001) but less likely to add salt to food during cooking
(OR 0.16, CI 0.130-0.197, p < 0.001). South Africans were also less likely to take action to control their
salt intake (OR 0.436, CI 0.379-0.488, p < 0.001). Considering the various salt reduction initiatives of
South Africa that have been largely absent in Ghana, this study supports additional efforts to raise
consumer awareness on discretionary salt use and behaviour change in both countries.

Keywords: discretionary salt; dietary salt; sodium; health behaviour; blood pressure

1. Introduction

The Global Burden of Disease study has demonstrated that diet contributes significantly to risk of
non-communicable diseases (NCDs) such as cancer, cardiovascular disease (CVD) and diabetes [1].
Dietary risk factors include diets low in fruits, vegetables, whole grains, nuts and seeds, fibre, omega-3
oils, and polyunsaturated fatty acids and diets that are high in sodium, red meat, processed meat,
sweetened beverages, and trans fats [2-6]. The nutrition transition in many Sub-Saharan countries is
resulting in a change in dietary patterns from traditional, plant-based diets to increasing intakes of
processed foods that tend to be high in sugar and/or fat, known as energy dense, nutrient poor (EDNP)
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foods that are generally also high in salt [7]. Excess salt intake has been identified as one of the leading
global health risks [8] and population level salt reduction is recognized as a cost-effective means of
reducing blood pressure [9-12] and, in turn, reducing the risk of heart disease and stroke [13,14]. A 30%
reduction in population level salt by 2020 is one of the voluntary global health targets identified by the
World Health Organization [7].

On a global scale, it has been estimated that 1.7 million lives could be saved annually if salt
consumption levels were decreased to recommended levels of less than 5g per day [15]. Across high
and low-middle income countries, interventions to reduce population salt intake are considered cost
effective (less than $1USD per person per year) [16,17].

Over 75% of cardiovascular deaths take place in low and middle-income countries [18] with the
African region estimated to have around 20 million people with CVD [18]. As such, Africa shares the
greatest burden of hypertension with almost half of adults aged 25 and older diagnosed and potentially
more adults with undiagnosed, untreated and uncontrolled hypertension [19]. In Ghana, the prevalence
of hypertension has continued to rise over the past 40 years [20-22]. South Africa (SA) equally shares
a large burden of hypertension [23,24]. The direct healthcare costs attributable to non-optimal blood
pressure in Sub-Saharan Africa (SSA) in 2001 were estimated to be two billion US dollars [25].

More than two-thirds of African populations attach low importance to dietary salt reduction as
a significant approach to addressing hypertension [26,27]. In most African countries, salt is commonly
added to food at the table and during cooking, and is a major ingredient found in commonly used sauces
and seasonings [28,29]. Salted fish and meat are eaten frequently [30] while bread contains levels of salt
that are generally higher than in countries in Europe and North America [31,32]. In SA, other sources of
salt include cereals, meat and meat products, milk and dairy products, processed meats, meat pies and
margarine. In that country, it is estimated that discretionary salt intake accounted for almost half of the
total dietary intake in a sample of black urban dwelling people [33]. This represents a greater contribution
as compared to many high income countries, where 75-85% of dietary salt intake is estimated to come
from processed foods [34]. The Ghana Demographic and Health Survey indicated that 84% of women
surveyed reported that someone in their household had consumed processed foods containing salt within
the past 24 hours, while more than a third had consumed salted dried fish, 21% reported having had
canned fish, meat and legumes and 24% reported the use of other processed foods containing salt [35].
The report identified a high use of salty foods in both rural and urban areas. Similarly, the South African
Demographic and Health Survey 2003 indicated that more than 30% of survey respondents reported
adding salt to food at the table and consuming salty snacks more than twice a week [36].

To reduce discretionary salt consumption in SA, there has been a concentrated focus on consumer
education and awareness in recent years [37]. In addition, in June 2016, the SA government implemented
mandatory legislation related to maximum levels of salt permitted in a wide range of processed food
categories, including breads, meats, cereal products, fat spreads, snack foods and savoury products [38].
These foods have previously been shown to contribute significantly to overall non-discretionary salt
intake in the South African population [33]. In contrast, in Ghana, there have been no concerted
efforts by government or non-governmental organizations to implement salt reduction strategies.
Instead, there has been a focus on the prevention of iodine deficiency through universal salt iodisation
programmes [39-41] with the message to consume iodized salt widely disseminated through the
mass media [39]. Public health concerns related to the association between increased salt intake and
cardiovascular risk in Ghana have received comparatively little attention despite promising proof of
concept studies [42]. Iodisation programmes and salt reduction strategies are not mutually exclusive,
as has been demonstrated [43]. However, for both programmes to successfully coexist, different sectors
of government (nutrition and NCDs) need to work together, to effectively monitor the iodine status of
populations as salt content in the food supply decreases.

Given that the population in Ghana has been urged to consume iodised salt [39,40,44] combined
with the generally increased accessibility of EDNP processed foods, it is timely to investigate
knowledge, attitudes and behaviours (KAB) related to salt use in Ghana and to compare these against
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SA, an African country in which salt reduction has been strongly emphasized. Ghana and SA share
similar socio-demographic characteristics, as well as a high hypertension burden. The findings will be
important—particularly for low and middle-income countries—for informing approaches to reducing
the health risks through a better understanding of salt intake behaviours.

2. Materials and Methods

2.1. Study Design

Analysis for this study utilizes two nationally representative datasets collected in Ghan and
South Africa (SA) during the World Health Organization’s Study on global Ageing and dult health
(SAGE-Wave 2) [45]. WHO SAGE is a multinational prospective cohort study that has been conducted
in six low and middle-income countries since 2002. The purpose of the study is to examine the health
and wellbeing of adults and the ageing process, with the aim of responding to health needs through
policy, planning and research. SAGE Wave 2 was conducted in Ghana and SA in 2014/2015 with Wave
3 to be implemented in 2017-2018.

2.2. Participants

A total of 10,522 adults were recruited; n = 6746 in Ghana and n = 3776 in SA. Stratified sampling
was conducted to respondents aged 50 years and older, with approximately 30% of adults aged
18-49 years as a comparative cohort. In selecting the sample, all SAGE Wave 1 households were
included for SAGE Wave 2 data collection [45]. In SAGE SA, replacements for sample attrition used
a systematic sampling approach to randomly select new households as previously described [46].
The sampling method used in SAGE Ghana followed a similar design, based on the 2003 World Health
Survey/SAGE Wave 0 [47] with primary sampling units (PSUs) stratified by region and location
(urban/rural). Selection of the PSUs was based on proportional allocation by size using the same
follow-up and random systematic sampling method as South Africa.

2.3. Data Collection

Data collection in Ghana was completed by four field teams each comprising of 3-5 field workers
who moved from region to region over an 11-month period (September 2014 to June 2015). In SA, twenty
survey teams collected data from respondents across all provinces in the country over a 5-month period
(August to December 2015). Surveys were administered in participants” home language. A computer
assisted personal interview was used in collecting the data. All survey teams were trained with support
from the WHO SAGE team, with survey teams using standardized training and survey materials [45].
Field teams visited respondents in their homes and workplaces to administer interviews.

2.4. Study Measures

The main outcome of the current analysis relates to reported salt KAB captured using a five-item
questionnaire adapted from the WHO/PAHO protocol [48]. KAB is the usual term for such research
and has been widely used, including in the context of salt behaviours [48-52]. One question
investigated knowledge about salt and health—"“Do you think that a high salt diet could cause
a serious health problem?”—with answer options “yes” or “no”. Another investigated attitudes
about salt—"How much salt do you think you consume?”—with answer options of “far too much,”
“too much”, “just the right amount”, “too little”, “far too little”, “don’t know”, and “refused”.
The congruence between attitudes and perceptions has been explored [53], but for the purposes
of comparison with other studies we prefer to retain the terminology of “attitudes”. Three questions
assessed salt use behaviours: (1) “Do you add salt to food at the table?”; (2) “In the food you eat at
home, salt is added in cooking?”; and (3) “Do you do anything on a regular basis to control your salt
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or sodium intake?”—with answer options “always”, “often”, “sometimes”, “rarely”, and “never” for
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items 1 and 2, and “yes”, “no”, “don’t know”, and “refused” for item 3. Likert type response scales
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were provided, but for analysis of responses to the salt use behaviour questions categories of “always”
and “often” were combined to represent “frequent” use, whilst “rarely” and “never” were combined
to represent “infrequent” use.

“Currently working” was recorded as “having worked for at least 2 days during the last 7 days”.
“Recent use of alcohol” was recorded as “having consumed alcohol in the last 30 days”, while “frequent
alcohol intake” was recorded as “having consumed at least one alcoholic drink (on average) one or
more days in a week” and “infrequent alcohol intake” was recorded as having consumed at least one
alcoholic drink (on average) one to three days per month.

Age, sex, residential location (urban/rural), education, marital status, employment status, alcohol
intake, smoking status, blood pressure (BP) and salt behaviour variables were recorded, as shown
in Table 1. BP was measured using wrist worn validated Omron BP devices with positional sensors
(Omron R6, Kyoto, Japan) [53]. Three BP readings were recorded on the left wrist (1-min between
each measurement) while the participant sat with the wrist precisely at the level of the heart and
legs uncrossed.

2.5. Ethics

Prior to data collection, the study measures were explained to the participants in their home
language by the fieldworkers and written informed consent was obtained. The study complied with
the ethical principles for medical research involving human subjects as stated in the Declaration
of Helsinki [54]. The WHO Research Ethics Review Committee approved the study [RPC149].
Local ethical approval was obtained from the North-West University Human Research Ethics Committee
(Potchefstroom, South Africa), the University of the Witwatersrand Human Research Ethics Committee
(Johannesburg, South Africa), and the University of Ghana Medical School Ethics and Protocol Review
Committee (Accra, Ghana).

2.6. Statistical Analysis

All data were collated and analysed using IBM SPSS Statistics for Windows, Version 20.0.
(IBM Corp., Armonk, NY, USA). The normality of the data was checked by visual inspection and the
Kolmogorov-Smirnov test. Descriptive statistics of frequencies, percentages and median (IQR) were used to
describe respondents’ characteristics and responses to survey items. Country differences were evaluated
using Chi-square and Independent Samples Mann Whitney U tests. The significance level was set at p < 0.05.
Logistic regression was applied to compare the probability of various salt behaviours between Ghana and
SA and odds ratios and 95% confidence intervals (95% CI) were computed. The model was adjusted for
potential confounders which included age, sex, residential location, educational level and hypertension
prevalence as demonstrated in other studies [52,55-57]. BMI was not included in the final regression model
as it was not statistically significant.

Table 1. Sociodemographic characteristics and selected health characteristics of the study samples in
Ghana and South Africa, Study on Global Ageing and Adult Health (SAGE) Wave 2.

Age Categories—Countries Combined
Ghana South Africa

L. Val
Characteristics 18-49 Years Old 50+ Years Old pValue  m=4753 7 =3392 p value
(n =2279) (n = 5860)
Age in years, median (IQR) 28:(;197.%):; g 4:(;:%6) <0.01
50 plus years, 1 (%) 3569 (75.2) 2291 (67.5) <0.01
o n=2277 n = 5857 n =4753 n = 3392
Sex male, (%) 871 (38.3) 2171 (37.0) 0.32 1954 (41.1) 1094 (32.3) <001
Residence urban, n (%) n=2110 1 = 5560 0.01 1= 4728 n=2924 <0.01

1176 (55.7) 2918 (52.5) 1970 (41.6) 2124 (72.8)
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Table 1. Cont.

Age Categories—Countries Combined

e Ghana South Africa
Characteristics 18-49 Years Old 50+ Years Old =4753 = 3392 p Value
p Value n n
(n =2279) (n = 5860)
Education
o n =2108 n = 5546 n=4734 n=2920
Ever attended school, 1 (%) 1839 (87.2) 3327 (60.0) <0.01 2764 (58.4) 2402 (82.3) <0.01
Educational level high school n=2099 n = 5493 <0.01 n = 4706 n = 2886 <001
or above, 11 (%) 1164 (55.5) 1646 (30) : 678 (14.4) 696 (24.1) :
Employment status: n=1473 n =4832 <0.01 n = 4537 n=1768 <0.01
currently working, (%) 1124 (76.3) 2611 (54.0) : 3169 (69.8) 566 (32.0) :
Marital status: n =937 n =1984 <0.01 n =4738 n=2921 <0.01
married/cohabiting, 11 (%) 231 (24.7) 684 (34.5) ’ 2692 (56.8) 915 (31.3) ’
. . . o n =1853 n = 4807 n = 4347 n=2313
Waist to height ratio <0.5, 1 (%) 693 (37.4) 1369 (28.5) <0.01 1553 (35.7) 509 (22.0) <0.01
Body Mass Index (BMI), n=1904 n =4883 <001 n = 4456 n =2331 <0.01
median (IQR) 25 (7.7) 24.2 (8.4) : 22.9 (6.2) 28.6 (9.9) :
Alcohol intake
o n =1597 n=1625 n=1168 n = 2054
Never n (%) 397 (24.0) 400 (24.6) 0.87 786 (67.3) 1639 (80.0) <001
o n =515 n=1379 n=1379 n =515
Recently yes, n (%) 351 (68.2) 912 (66.1) 041 916 (66.4) 347 (67.4) 0.69
o n =508 n=1371 n =1369 n =510
Frequent, 1 (%) 203 (40.0) 595 (43.4) <0.01 635(464) 163 (32.0) <001
Smoking status, current use of n=1616 n=1884 <001 n=1340 n=2160 0.06
tobacco, 1 (%) 137 (8.5) 474 (25.2) . 208 (15.5) 403 (18.7) .
Systolic blood pressure mmHg, n =2030 n = 5370 <0.01 n =4674 n=2726 <0.01
median (IQR) 119 (20.0) 131 (28.0) . 124.67 (28.0)  130.7 (26.0) :
Diastolic blood pressure mmHg, n =2030 n = 5370 <0.01 n = 4674 n=2726 <0.01
median (IQR) 75.7 (15.0) 79.3 (17.0) ’ 77 (16.0) 80.67 (16.0) ’
. o n =2079 n = 5455 n =4675 n = 2859
Hypertensive, 1 (%) 401 (19.3) 2320 (42.5) <001 1444 (30.9) 1277 (44.7) <001

Data recorded as median (inter quartile range) and frequencies (%). Smokers identified by self-report. Frequent alcohol
use defined as the consumption of one or more alcoholic drinks a day/week. Hypertensive categorized as
BP > 140/90 mmHg or previous diagnosis. Continuous variables were compared using the Independent Samples
Mann Whitney U test; categorical variables were compared using the Chi-Square test.

3. Results

Approximately 30% of the recruited samples in both countries had data that could not be retrieved
due to technical and data management issues during data collection and retrieval using the CAPI
system. This loss of data was non-systematic and the sample size on which the current analysis is
based is on a total samples size of n = 8145 (by sex). As such, in the sample for Ghana (41.1% (n = 1954)
were male and 58.9% (n = 2799) were female, 75.2% (n = 3569) aged 50+ years old and 24.8% (n = 1174)
aged 1849 years old) and for SA (32.2% (n = 1094) were male and 67.8% (n = 2298) were female, 67.5%
(n =2291) aged 50+ years old and 32.5% (n = 1105) aged 18-49 years old). The characteristics of the
population are presented in Table 1. Due to non-responses for some questionnaire items, the number
of responses (1) for each variable is included in the tables. Significant differences were recorded
between the two countries, with more older people (Ghana 75.2%; SA 67.5%; p < 0.01) and more
men (Ghana 41.1%; SA 32.3%; p < 0.01) in Ghana than in SA, whereas SA had more urban residents
(Ghana 41.6%; SA 72.8%), and more participants from SA had a higher educational status (Ghana 14.4%;
SA 42.1%) and a higher level of hypertension prevalence (SA 44.7%; Ghana 30.9%; p < 0.01)

3.1. Knowledge

Approximately one-third (31.3%; n = 2190) of all respondents were not aware that a high salt
diet could cause a serious health problem. This was consistently observed among older and younger
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adults, men and women and across both countries (Table 2). Significant associations were recorded
between respondents” knowledge and their ethnicity within the South African cohort. Those with
a “coloured” ethnic background recorded the highest knowledge (84%, p < 0.01).

Table 2. Association between salt knowledge, attitudes and behaviours (KAB) and demographic
characteristics of Ghanaians (n = 6746) and South Africans (n = 3776); younger (n = 2279) and older
(n = 5860); men (n = 3048) and women (1 = 5860), SAGE Wave 2.

Age Category—Countries Combined Sex—Countries Combined Ghana SA
Value
18-49 Years Old 50+ Years Old Men Women p
n=2279 n = 5860 pValue 3048 n=sp9y P Value =475 n=3392
Do you think that a high
salt diet could cause a n=1940 n = 5061 016 n=2602 n =4399 0.09 n=4328 n=2673 <0.01
serious health problem? 1309 (67.5) 3502 (69.2) : 1756 (67.5) 3055 (69.4) - 2920 (67.5) 1891 (70.7) :
Yes 1 (%)
g‘l’rn’(ryr‘;i‘siﬁ‘l’ei“}tst 1 =2047 n=5392 <01 n=204  m=4635 o n=462  n=W17 oo
the right amount, 1 (%) 1613 (78.8) 3957 (73.4) 2176 (77.6) 3394 (73.2) 3510 (75.9) 2060 (73.1)
Do you add salt to food at
> W n = 1453 n = 4026 n=2024 n = 3455 n = 3552 n=1927
the table? "Always”and 511 (57 4 673 (16.7) <001 393194y s010171) O3 35009 634329 00
Often” n (%)
In the food you eat at
home, salt is added in n=1822 n=4771 0.03 n =2552 n = 4041 <0.01 n = 4459 n=2134 <0.01
cooking ... ? “Always” 1689 (92.7) 4310 (90.3) : 2374 (93) 3625 (89.7) ; 4294 (96.3) 1705 (79.9) :
and “Often” n (%)
Do you do anything on
a regular basis to control n=1990 n = 5249 0.01 n=2718 n =4521 <001 n=4518 n=2721 <0.01
your salt or sodium 688 (34.6) 2034 (38.8) : 970 (35.7) 1752 (38.8) ; 1939 (42.9) 783 (28.8) :

intake? Yes n (%)

Note: “All” represents respondents from both countries. Data was recorded in frequencies. Chi square tests
were conducted.

3.2. Attitudes

Three quarters (74.9%; n = 5570) of all respondents perceived that they consumed just the right
amount of salt. The perception of consuming “just the right amount of salt” was more frequently
observed in younger adults, men, and in Ghanaians compared to South Africans

3.3. Salt Intake Behaviours

Among all respondents, 18% (1 = 984) reported that they “always” and “often” (frequently) added
salt to food at the table and the majority (1 = 5999, 91%) reported that they frequently added salt to food
at home during cooking. Almost two-thirds (62.4%) reported that they did not take any action to control
their salt intake. The response to “taking actions to control salt intake on a regular basis” significantly
differed according to knowledge about salt (knowledge and health, p < 0.001). For the two countries,
fifty-two percent of respondents who did not think high salt could cause health problems reported that
they never took actions on regular basis to reduce salt intake. Reported frequent alcohol intake was
found to relate to less desirable salt intake behaviours. While 96.7% of respondents reporting frequent
alcohol intake (n = 1971) also reported always or often adding salt to food while cooking, this behaviour
was significantly lower (86.1%) in teetotalers (n = 756; p < 0.01). Additionally, significantly more
teetotalers (51.0%) reported regularly attempting to control their salt intake when compared with
frequent drinkers (33.7%; p < 0.01). Significant associations were ecorded between respondents
who frequently added salt to food at the table and their ethnicity within the South African cohort.
Those with African/black ethnic background reported adding more salt to food at the table than any
other group (36.5%, p < 0.01).

Younger adults more frequently added salt to food at the table, added salt to food eaten at home
during cooking and did less on a regular basis to control their salt intake than did older adults (Table 2).
More South Africans than Ghanaians reported that they frequently added salt at the table (SA 32.9%;
Ghana 9.9%; p < 0.001) and did not take actions to control their salt intake (SA 28.8%; Ghana 42.9%).
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Significantly more Ghanaians than South Africans reported frequently adding salt to food during
cooking (SA 79.9%; Ghana 96.3%; p < 0.01).

Multivariate analysis adjusted for sex, age, residence, educational level and hypertension
prevalence showed that South Africans were more likely than Ghanaians to add salt to food at
the table (OR 4.80, CI 4.071-5.611, p < 0.001) but less likely to add salt to food at home during cooking
(OR 0.16, CI 0.130-0.197, p < 0.001) or to take action to control their salt intake regularly (OR 0.44,
CI1 0.379-0.488, p < 0.01); (Table 3). Men and younger adults were also significantly more likely to add
salt to food and less likely to control salt intake. Those living in urban areas, educated to high school
level or above, or those with hypertension were significantly more likely to regularly control their
salt intake.

Table 3. Associations between sociodemographic variables and salt behaviours of adults in Ghana
(n = 6746) and South Africa (n = 3776)—comparing the odds ratio for sub-optimal salt behaviours,

SAGE Wave 2.

Variables Salt Frequently Added Salt Frequently Added Takes Regular Action to
to Food at the Table to Food during Cooking Control of Salt Intake
OR (95% CI) OR (95% CI) OR (95% CI)

Ghana Referent Referent Referent

SA 4.80 (4.071-5.611) * 0.16 (0.130-0.197) * 0.436 (0.379-0.488) *

Female Referent Referent Referent

Male 1.40 (1.182-1.605) * 1.36 (1.118-1.654) * 0.78 (0.718-0.884) *

18-49 years old Referent Referent Referent

50+ years old 0.78 (0.655-0.920)* 0.56 (0.450-0.711) * 1.23 (1.096-1.384) *

Rural Referent Referent Referent

Urban 0.89 (0.762-1.041) 0.90 (0.744-1.099) 1.41 (1.271-1.565) *

Primary school and below Referent Referent Referent

High school and above 0.87 (0.741-1.020) 0.86 (0.710-1.048) 1.12 (1.004-1.240) *

Normotensive Referent Referent Referent

Hypertensives 1.11 (0.952-1.299) 0.88 (0.734-1.067) 1.48 (1.328-1.649) *

Note: Referent indicates reference category used for the comparison. Hypertension was categorized as
BP > 140/90 mmHg or previous diagnosis, logistic regression was adjusted for sex, age category, residence,
educational level and hypertension prevalence, * p < 0.05.

4. Discussion

The finding that 80% or more of adults in Ghana and SA frequently add salt to their food during
cooking indicates that discretionary salt use remains high in both countries. Significant differences were
observed between the two countries for various behaviours, such as a third of South Africans reported
adding salt to food at the table as compared to only a tenth of Ghanaians. Significant differences were also
observed between younger and older adults and between the genders. The most potentially detrimental
behaviours were identified in men and younger adults. The contribution of discretionary salt intake to
total salt intake cannot be under-emphasized even in societies where most salt comes from processed
foods. Health promotion activities are needed to decrease individual level salt intake [7] in order to
decrease salt preferences over time and thus decrease discretionary salt use [7,36,58].

Knowledge related to the adverse effects of salt on health was poor. Almost one third (n = 2190) of
both Ghanaians and South Africans were not aware of the relationship between high salt intake and the
possibility of a serious health problem. This could potentially explain practices of high discretionary
salt use [55,59,60]. Conversely, individuals who know about the health effects of excess salt in the diet
have been shown to be more likely to reduce their salt intake [49]. Knowledge of hypertension may
influence both salt and self-care behaviours [61]. Our results show that responses to salt knowledge,
attitudes and behaviours are significantly related as shown by other authors [56]
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Our data indicates participants” high confidence in their perceived intake of the recommended
levels of salt, since three-quarters of respondents reported that they consumed “just the right amount
of salt.” A limitation of this study relates to potential under-reporting of salt use, as shown in other
studies [49,52,62,63] and responses to salt questions may not reflect actual intakes. Studies that measured
24 h urinary sodium excretion in addition to self-reported discretionary salt use in the same respondents
revealed an underestimation in reported salt intake [33,64]. Hypertension levels were high in both
samples but we did not investigate whether hypertensive individuals that were receiving treatment to
control their blood pressure had also received advice on salt intake. There is a possibility of misreporting,
as those who have received information on salt use may feel that they consume the recommended amount.
Furthermore, there might be some lack of knowledge relative to the amount of salt recommended for
daily consumption, as was the case in other studies [56]. This discrepancy between perceived and actual
salt consumption has the potential to result in higher than anticipated salt intakes [65].

Our data indicates a need to intensify consumer education on salt intake awareness in both
countries, including discretionary salt use. Previous research contributing to South African policy
change [33] suggests that further investigation into particular food items that contribute high amounts
of salt to the diet is needed in Ghana. Consistent with other studies [56], more attention should
be directed towards the younger population (18-49 years old) and to men, who reported worse
discretionary salt knowledge, attitudes and behaviours. Dietary salt education and awareness should
also be integrated into school curricular and youth programmes, particularly as hypertension and
associated morbidity and mortality typically occur at younger ages in Sub Saharan Africa (SSA) [66,67].

Our finding that Ghanaians add more salt to food at home during cooking compared with
their South African counterparts may not be surprising given investment in campaigns to increase
consumption of iodized salt [68-70]. Within Ghana, any action related to salt reduction for
addressing NCDs appears to have been overshadowed by the strong focus on the prevention of
iodine deficiencies [39-41,70]. This situation appears in contrast to WHO guidelines [14], which suggest
compatibility of polices on salt reduction and salt iodisation. The guidelines advise that regular
monitoring of sodium (salt) intake and iodine intake at country level is needed to adjust salt iodisation
over time to ensure that individuals consume sufficient iodine while reducing overall intake of salt.
If salt is sufficiently iodised, a reduction of salt intake to the recommended level of 5 g per day should
still provide an adequate amount of iodine [43]. Ghana'’s strong emphasis on the reduction of iodine
deficiencies provides a unique and untapped opportunity for addressing discretionary salt use and
behaviour change. Salt used in food processing is not included in the mandatory Universal Salt
Iodisation policies in either Ghana or South Africa, although there is some evidence from South Africa
that indicates up to a third of margarines, bread, and savoury snack seasonings contain iodised salt [71].

We found that South Africans were almost 5 times more likely than Ghanaians to add salt to food at
the table (controlling for sex, age, location, education level and hypertension prevalence). This finding
was expected, as a greater proportion of the cohort in SA lived in urban areas compared with Ghana.
Urbanization is one of the key drivers for excess salt consumption [15]. Further investigation regarding
the effect of acculturation on addition of salt to food is of interest. The survey was conducted prior
to salt legislation being introduced in SA, therefore it will be of importance to determine how the
lowering of salt in processed foods impacts on both discretionary salt behaviours and actual salt intake
levels in SA in the next wave of SAGE in 2017-2018.

The present study shows that almost two-thirds of the population were not taking any action to
control their salt intake, and this may be explained by the finding that a third of respondents did not
have any knowledge regarding the links between high salt intake and health problems. Among the key
broad strategies for salt reduction is individual responsibility and action [7], for example, limiting the
consumption of salty snacks and reducing the amount of salt used in cooking. The Health Belief Model
explains that perceived seriousness, perceived susceptibility, perceived benefits and perceived barriers
are critical evaluations an individual undertakes prior to engaging in a health behaviour [72]. Our data
suggests that strategies are required to firstly increase awareness within the Health Belief Model of
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health promotion as a means of supporting behaviour change. The other broad strategy is at a systemic
level—including measures like those adopted in South Africa to work with food manufacturers to
lower salt levels in processed foods.

The findings of the present study were somewhat surprising because, despite the extensive public
awareness campaign in SA to address population salt intake levels and influence salt related behaviour
(Salt Watch) [37,73] and despite that population reporting greater salt knowledge, it was the Ghanaians
who appeared to be more actively controlling their salt intake (Table 2). This highlights the point
that knowledge alone is not sufficient to cause a change in behaviour. Consistent with the present
study, research from Newson et al. (2013) [62] showed that almost half of survey respondents were
not interested in reducing their salt intake and had no intention of making any changes to their salt
consumption in the immediate future. With a large hypertension burden [24], it is likely that some
South Africans may not feel empowered to make dietary changes. Additionally, cultural beliefs and
practices that encourage salt consumption are also of concern. Salt use for spiritual and religious
purposes is common place in SA [37] and this would need to be considered in health messages.

The finding that frequent alcohol intake was associated with less desirable salt intake behaviours
has been reported by others [74]. Differences in reported alcohol intake between Ghanaian and South
African study participants are similar to previous analyses of alcohol consumption from Wave 1 of
SAGE which indicated that there were fewer “never” drinkers (lifetime abstainers) in Ghana than in
SA, while the South African cohort had more “at risk” drinkers [75].

It is well established that reducing dietary salt to 3 g/day leads to a reduction in blood pressure in
both in hypertensives and normotensives [76]. Given the current estimated prevalence of hypertension
in the African region, it is imperative that salt reduction messages are included in public health
campaigns alongside various strategies to support behaviour change while also modifying salt levels
in commonly consumed foods. Provision of practical skills and strategies to encourage change in salt
intake behaviours is key in this regard.

The present study had several strengths which included the use of large, nationally representative
sample sizes in both SA and Ghana. A potential limitation relates to the oversampling of older people
in keeping with the purpose of the SAGE, which may limit generalizability of the findings to the
population younger than 50 in both countries. Regardless, these are relatively large representations of
the 50+ population, with younger comparison groups in both countries.

5. Conclusions

This study provided important insights into salt knowledge, attitudes and behaviours (KAB) in
SSA. High discretionary salt use remains common practice in the region and needs urgent attention
in the face of high and rising hypertension levels. Significant differences in salt KAB were evident
between the two countries which suggests the use of different strategies and approaches for combatting
high discretionary salt intake may be appropriate, although strategies particularly targeting men and
younger adults may be beneficial for both countries. The findings suggest that SA requires investment
into public health campaigns to address the practice of adding salt to foods at the table, while in
Ghana a focus on changing behaviours related to the use of salt in cooking is required. Campaigns and
consumer education strategies—based on the Health Belief Model—may be useful to raise awareness
for salt reduction in SSA.

Acknowledgments: This work is supported by an agreement with the CDC Foundation with financial support
provided by Bloomberg Philanthropies, and a Partnerships & Research Development Fund (PRDF) grant from the
Australia Africa Universities Network. SAGE is supported by WHO and the Division of Behavioral and Social
Research (BSR) at the National Institute on Aging (NIA), US National Institutes of Health, through Interagency
Agreements with WHO [OGHA 04034785; YA1323-08-CN-0020; Y1-AG-1005-01] and a Research Project Grant
[R01AG034479]. Funding was provided through the grant for open access publication.

Author Contributions: K.E.C. and PK. conceived and designed the research; E.M. and L.J.W. analyzed the data;
EM., KEC, LJW,].R, RB. and PK. wrote the paper.



Nutrients 2017, 9, 939 10 of 13

Conflicts of Interest: The authors declare no conflict of interest. The founding sponsors had no role in the design
of the study; in the collection, analyses, or interpretation of data; in the writing of the manuscript, nor in the
decision to publish the results.

References

1.

10.

11.

12.

13.
14.

15.

16.

17.

18.

19.

20.

Forouzanfar, M.H.; Afshin, A.; Alexander, L.T.; Forouzanfar, M.H.; Anderson, H.R.; Bachman, V.E;
Biryukov, S.; Brauer, M.; Burnett, R.; Casey, D.; et al. Global, regional, and national comparative risk
assessment of 79 behavioural, environmental and occupational, and metabolic risks or clusters of risks in
188 countries, 1990-2013: A systematic analysis for the Global Burden of Disease Study 2013. Lancet 2016,
388, 2287-2323. [CrossRef]

Kromhout, D. Diet and cardiovascular diseases. ]. Nutr. Health Aging 2001, 5, 144-149. [PubMed]

Grosso, G.; Mistretta, A.; Frigiola, A.; Gruttadauria, S.; Biondi, A.; Basile, F,; Vitaglione, P.; D’Orazio, N.;
Galvano, F. Mediterranean Diet and Cardiovascular Risk Factors: A Systematic Review. Crit. Rev. Food
Sci. Nutr. 2014, 54, 593-610. [CrossRef] [PubMed]

Siervo, M; Lara, J.; Chowdhury, S.; Ashor, A.; Oggioni, C.; Mathers, J.C. Effects of the Dietary Approach to Stop
Hypertension (DASH) diet on cardiovascular risk factors: A systematic review and meta-analysis. Br. J. Nutr.
2015, 113, 1-15. [CrossRef] [PubMed]

Donaldson, M.S. Nutrition and cancer: A review of the evidence for an anti-cancer diet. Nutr. . 2004, 3.
[CrossRef] [PubMed]

Psaltopoulou, T.I; Alevizaki, M. The role of diet and lifestyle in primary, secondary, and tertiary diabetes
prevention: A review of meta-analyses. Rev. Diabet. Stud. 2010, 7, 26-30. [CrossRef] [PubMed]

Salt Reduction. Available online: http:/ /www.who.int/mediacentre/factsheets/fs393/en/ (accessed on
26 May 2017).

Sacks, EM.; Svetkey, L.P.; Vollmer, WM.; Appel, L].; Bray, G.A.; Harsha, D.; Obarzanek, E.; Conlin, P.R.;
Miller, E.R.; Simons-Morton, D.G.; et al. Effects on blood pressure of reduced dietary sodium and the dietary
approaches to stop hypertension (DASH) diet. N. Engl. ]. Med. 2001, 344, 3-10. [CrossRef] [PubMed]
Campbell, N.R.C.; Neal, B.C.; MacGregor, G.A. Interested in developing a national programme to reduce
dietary salt? J. Hum. Hypertens. 2011, 25, 705-710. [CrossRef] [PubMed]

World Health Organization. Global Status Report on Noncommunicable Diseases 2010; World Health
Organisation: Geneva, Switzerland, 2011.

World Health Organisation. WHO Global Strategy on Diet, Physical Activity and Health: The Americas Regional
Consultation Meeting Report; WHO: Geneva, Switzerland, 2003.

Yang, Q.H.; Liu, T.B.; Kuklina, E.V.; Flanders, W.D.; Hong, Y.L.; Gillespie, C.; Chang, M.H.; Gwinn, M.;
Dowling, N.; Khoury, M.].; et al. Sodium and Potassium Intake and Mortality Among US Adults Prospective
Data From the Third National Health and Nutrition Examination Survey. Arch. Intern. Med. 2011, 171,
1183-1191. [CrossRef] [PubMed]

World Health Organisation. Global Strategy on Diet, Physical Activity and Health; WHO: Geneva, Switzerland, 2003.
Guideline: Sodium Intake for Adults and Children. Available online: http://www.who.int/nutrition/
publications/guidelines/sodium_intake_printversion.pdf (accessed on 26 April 2017).

Healthy Diet. Available online: http://www.who.int/mediacentre/factsheets/fs394/en/ (accessed on
22 May 2017).

Asaria, P.; Chisholm, D.; Mathers, C.; Ezzati, M.; Beaglehole, R. Chronic disease prevention: Health effects
and financial costs of strategies to reduce salt intake and control tobacco use. Lancet 2007, 370, 2004-2053.
[CrossRef]

Beaglehole, R.; Bonita, R. Priority actions for the non-communicable disease crisis reply. Lancet 2011, 378,
565-566. [CrossRef]

Cardiovascular Diseases (CVDs). Available online: http://www.who.int/mediacentre/factsheets/{s317 /en/
(accessed on 2 April 2017).

A Global Brief on Hypertension. Available online: http://apps.who.int/iris/bitstream /10665/79059/1/
WHO_DCO_WHD_2013.2_eng.pdf?ua=1 (accessed on 7 January 2017).

Pobee, ].O.; Larbi, E.B.; Dodu, S.R.; Pisa, Z.; Strasse, T. Is systemic hypertension a problem in Ghana? Trop. Dr.
1997, 9, 89-92. [CrossRef] [PubMed]


http://dx.doi.org/10.1016/S0140-6736(16)31679-8
http://www.ncbi.nlm.nih.gov/pubmed/11458283
http://dx.doi.org/10.1080/10408398.2011.596955
http://www.ncbi.nlm.nih.gov/pubmed/24261534
http://dx.doi.org/10.1017/S0007114514003341
http://www.ncbi.nlm.nih.gov/pubmed/25430608
http://dx.doi.org/10.1186/1475-2891-3-19
http://www.ncbi.nlm.nih.gov/pubmed/15496224
http://dx.doi.org/10.1900/RDS.2010.7.26
http://www.ncbi.nlm.nih.gov/pubmed/20703436
http://www.who.int/mediacentre/factsheets/fs393/en/
http://dx.doi.org/10.1056/NEJM200101043440101
http://www.ncbi.nlm.nih.gov/pubmed/11136953
http://dx.doi.org/10.1038/jhh.2011.25
http://www.ncbi.nlm.nih.gov/pubmed/21451570
http://dx.doi.org/10.1001/archinternmed.2011.257
http://www.ncbi.nlm.nih.gov/pubmed/21747015
http://www.who.int/nutrition/publications/guidelines/sodium_intake_printversion.pdf
http://www.who.int/nutrition/publications/guidelines/sodium_intake_printversion.pdf
http://www.who.int/mediacentre/factsheets/fs394/en/
http://dx.doi.org/10.1016/S0140-6736(07)61698-5
http://dx.doi.org/10.1016/S0140-6736(11)61284-1
http://www.who.int/mediacentre/factsheets/fs317/en/
http://apps.who.int/iris/bitstream/10665/79059/1/WHO_DCO_WHD_2013.2_eng.pdf?ua=1
http://apps.who.int/iris/bitstream/10665/79059/1/WHO_DCO_WHD_2013.2_eng.pdf?ua=1
http://dx.doi.org/10.1177/004947557900900216
http://www.ncbi.nlm.nih.gov/pubmed/473376

Nutrients 2017, 9, 939 11 of 13

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Hyder, A.A.; Rotllont, G.; Morrow, R.H. Measuring the burden of disease: Healthy life-years. Am. J.
Public Health 1998, 88, 196-202. [CrossRef] [PubMed]

Bosu, W.K. Epidemic of hypertension in Ghana: A systematic review. BMC Public Health 2010, 10. [CrossRef]
[PubMed]

Seedat, Y.K. Control of hypertension in South Africa: Time for action. SAM]J 2012, 102, 25-26.

Ntuli, S.T.; Maimela, E.; Alberts, M.; Choma, S.; Dikotope, S. Prevalence and associated risk factors of
hypertension amongst adults in a rural community of Limpopo Province, South Africa. Afr. J. Prim. Health
Care Fam. Med. 2015, 7, 847. [CrossRef] [PubMed]

Gaziano, T.A.; Bitton, A.; Anand, S.; Weinstein, M.C. The global cost of nonoptimal blood pressure.
J. Hypertens. 2009, 27, 1472-1477. [CrossRef] [PubMed]

Morris, R.C.; Sebastian, A.; Forman, A.; Tanaka, M.; Schmidlin, O. Normotensive salt sensitivity—Effects of
race and dietary potassium. Hypertension 1999, 33, 18-23. [CrossRef] [PubMed]

Rayner, B.L; Myers, J.E; Opie, L.H,; Trinder, Y.A.; Davidson, J.S. Screening for primary
aldosteronism—Normal ranges for aldosterone and renin in three South African population groups. SAM]J
2001, 91, 594-599. [PubMed]

World Health Organisation. WHO Expert Consultation on Salt as a Vehicle for Fortification, WHO: Geneva,
Switzerland, 2007.

Webster, J.L.; Dunford, E.K.; Hawkes, C.; Neal, B.C. Salt reduction initiatives around the world. . Hypertens.
2011, 29, 1043-1050. [CrossRef] [PubMed]

Kerry, S.M.; Emmett, L.; Micah, EB.; Martin-Peprah, R.; Antwi, S.; Phillips, R.O.; Plange-Rhule, J.;
Eastwood, J.B.; Cappuccio, EP. Rural and semi-urban differences in salt intake, and its dietary sources,
in Ashanti, West Africa. Ethn. Dis. 2005, 15, 33-39. [PubMed]

Wilson, N.; Nghiem, N.; Ryan, S.; Cleghorn, C.; Nair, N.; Blakey, T. Designing low-cost “heart healthy bread”:
Optimization using linear programing and 15-country comparison. BMC Nutr. 2016, 2. [CrossRef]
Nwanguma, B.C.; Okorie, C.H. Salt (sodium chloride) content of retail samples of Nigerian white bread:
Implications for the daily salt intake of normotensive and hypertensive adults. J. Hum. Nutr. 2013, 26,
488-493. [CrossRef] [PubMed]

Charlton, K.E; Steyn, K.; Levitt, N.S.; Zulu, ].V.; Jonathan, D.; Veldman, E].; Nel, J.H. Diet and blood pressure
in South Africa: Intake of foods containing sodium, potassium, calcium, and magnesium in three ethnic
groups. Nutrition 2005, 21, 39-50. [CrossRef] [PubMed]

Matlou, S.M,; Isles, C.G.; Higgs, A.; Milne, EJ.; Murray, G.D.; Schultz, E.; Starke, LE. Potassium supplementation in
blacks with mild to moderate essential-hypertension. |. Hypertens. 1986, 4, 61-64. [CrossRef] [PubMed]
Ghana Demographic and Health Survey, 2014. Available online: http://www.statsghana.gov.gh/docfiles/
publications/2014%20GDHS%20%20Report.pdf (accessed on 9 December 2015).

Department of Health. South Africa Demographic and Health Survey 2003; Department of Heath: Pretoria,
South Africa, 2007.

Eksteen, G.; Mungal-Singh, V. Salt intake in South Africa: A current perspective. JEMDSA 2015, 20, 9-13.
[CrossRef]

Department of Health, South Africa. Foodstuffs, Cosmetics and Disinfectants Act, 1972 (Act 54 of 1972):
Regulations Relating to the Reduction in Certain Foodstuffs and Related Matters; Government Gazette: Pretoria,
South Africa, 2013.

Ghana: Stakeholder Campaign On the Use of Iodated Salt. Available online: http://allafrica.com/stories/
201110060238.html (accessed on 7 May 2017).

Intensify Universal Salt Iodization Campaign—Official. Available online: http://www.ghananewsagency.
org/print/36 (accessed on 10 May 2017).

ICCIDD. Progress of Household Consumption of Iodated Salt in Some African Countries. Iodine Defic.
Disord. Newsl. 2008, 31, 71-78.

Cappuccio, EP; Kerry, S.M.; Micah, EB.; Plange-Rhule, J.; Eastwood, J.B. A community programme to reduce
salt intake and blood pressure in Ghana. BMC Public Health 2006, 6. [CrossRef] [PubMed]

Charlton, K.E.; Jooste, P.L.; Steyn, K.; Levitt, N.S.; Ghosh, A. A lowered salt intake does not compromise
iodine status in Cape Town, South Africa, where salt iodization is mandatory. Nutrition 2013, 29, 630-634.
[CrossRef] [PubMed]


http://dx.doi.org/10.2105/AJPH.88.2.196
http://www.ncbi.nlm.nih.gov/pubmed/9491007
http://dx.doi.org/10.1186/1471-2458-10-418
http://www.ncbi.nlm.nih.gov/pubmed/20626917
http://dx.doi.org/10.4102/phcfm.v7i1.847
http://www.ncbi.nlm.nih.gov/pubmed/26842512
http://dx.doi.org/10.1097/HJH.0b013e32832a9ba3
http://www.ncbi.nlm.nih.gov/pubmed/19474763
http://dx.doi.org/10.1161/01.HYP.33.1.18
http://www.ncbi.nlm.nih.gov/pubmed/9931076
http://www.ncbi.nlm.nih.gov/pubmed/11544978
http://dx.doi.org/10.1097/HJH.0b013e328345ed83
http://www.ncbi.nlm.nih.gov/pubmed/21546876
http://www.ncbi.nlm.nih.gov/pubmed/15720047
http://dx.doi.org/10.1186/s40795-016-0062-x
http://dx.doi.org/10.1111/jhn.12038
http://www.ncbi.nlm.nih.gov/pubmed/23438149
http://dx.doi.org/10.1016/j.nut.2004.09.007
http://www.ncbi.nlm.nih.gov/pubmed/15661477
http://dx.doi.org/10.1097/00004872-198602000-00010
http://www.ncbi.nlm.nih.gov/pubmed/3514747
http://www.statsghana.gov.gh/docfiles/publications/2014%20GDHS%20%20Report.pdf
http://www.statsghana.gov.gh/docfiles/publications/2014%20GDHS%20%20Report.pdf
http://dx.doi.org/10.1080/16089677.2015.1030878
http://allafrica.com/stories/201110060238.html
http://allafrica.com/stories/201110060238.html
http://www.ghananewsagency.org/print/36
http://www.ghananewsagency.org/print/36
http://dx.doi.org/10.1186/1471-2458-6-13
http://www.ncbi.nlm.nih.gov/pubmed/16433927
http://dx.doi.org/10.1016/j.nut.2012.09.010
http://www.ncbi.nlm.nih.gov/pubmed/23274097

Nutrients 2017, 9, 939 12 of 13

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

Ghana Launches a New Advocacy Campaign on USI. Available online: http://www.ign.org/newsletter/
idd_feb14_ghana.pdf (accessed on 9 May 2017).

Kowal, P; Chatterji, S.; Naidoo, N.; Biritwum, R.; Fan, W.; Ridaura, R.L.; Maximova, T.; Arokiasamy, P.;
Phaswana-Mafuya, N.; Williams, S.; et al. Data Resource Profile: The World Health Organization Study on
global AGEing and adult health (SAGE). Int. |. Epidemiol. 2012, 41, 1639-1649. [CrossRef] [PubMed]
Charlton, K.; Ware, L.J.; Menyanu, E.; Biritwum, R.B.; Naidoo, N.; Pieterse, C.; Madurai, S.; Baumgartner, J.;
Asare, G.A.; Thiele, E.; et al. Leveraging ongoing research to evaluate the health impacts of South Africa’s
salt reduction strategy: A prospective nested cohort within the WHO-SAGE multicountry, longitudinal
study. BM] Open 2016, 6, €013316. [CrossRef] [PubMed]

World Health Organisation. National Report of the World Health Survey in Ghana, 2002-2004; WHO: Geneva,
Switzerland, 2006.

Prevention through Population-Wide Dietary Salt Reduction: Protocol for Population Level Sodium
Determination in 24-h Urine Samples. Available online: http://www?2.paho.org/hq/dmdocuments/2010/
pahosaltprotocol.pdf (accessed on 12 June 2014).

Nasreddine, L.; Akl, C.; Al-Shaar, L.; Almedawar, M.M.; Isma’eel, H. Consumer Knowledge, Attitudes and
Salt-Related Behavior in the Middle-East: The Case of Lebanon. Nutrients 2014, 6, 5079-5102. [CrossRef]
[PubMed]

Land, M.A.; Webster, ].; Christoforou, A.; Johnson, C.; Trevena, H.; Hodgins, F.; Chalmers, J.; Woodward, M.;
Barzi, F.; Smith, W,; et al. The association of knowledge, attitudes and behaviours related to salt with 24-h
urinary sodium excretion. Int. J. Behav. Nutr. Phys. Act. 2014, 11. [CrossRef] [PubMed]

Magalhaes, P.; Sanhangala, EJ.R.; Dombele, LM.; Ulundo, H.S.N.; Capingana, D.P.; Silva, A.B.T.
Knowledge, attitude and behaviour regarding dietary salt intake among medical students in Angola.
Cardiovasc. . Afr. 2015, 26, 57-62. [CrossRef] [PubMed]

Claro, RM.; Linders, H.; Ricardo, C.Z.; Legetic, B.; Campbell, N.R.C. Consumer attitudes, knowledge,
and behavior related to salt consumption in sentinel countries of the Americas. Rev. Panam. Salud Publica
Pan Am. ]. Public Health 2012, 32, 265-273. [CrossRef]

Topouchian, J.A.; El Assaad, M.A.; Orobinskaia, L.V.; El Feghali, R.N.; Asmar, R.G. Validation of two
automatic devices for self-measurement of blood pressure according to the International Protocol of the
European Society of Hypertension: The Omron M6 (HEM-7001-E) and the Omron R7 (HEM 637-IT).
Blood Press. Monit. 2006, 11, 165-171. [CrossRef] [PubMed]

WMA Declaration of HELSINKI—Ethical Principles for Medical Research Involving Human Subjects.
Available online: https://www.wma.net/ policies-post/wma-declaration-of-helsinki-ethical-principles-for-
medical-research-involving-human-subjects/ (accessed on 12 May 2017).

Zhang, J.; Xu, A.Q.; Ma, ].X,; Shi, X.M.; Guo, X.L.; Engelgau, M.; Yan, L.X,; Li, Y.; Li, Y.C.; Wang, H.C ; et al.
Dietary Sodium Intake: Knowledge, Attitudes and Practices in Shandong Province, China, 2011. PLoS ONE
2013, 8. [CrossRef] [PubMed]

Grimes, C.A.; Jane-Kelly, S.; Stanley, S.; Bolam, B.; Webster, J.; Khokhar, D.; Nowson, C. Knowledge, attitudes
and behaviours related to dietary salt among adults in the state of Victoria, Australia 2015. BMC Public Health
2017, 17. [CrossRef] [PubMed]

Zhao, F; Zhang, PH.; Zhang, L.; Niu, W.Y,; Gao, ].M.; Lu, L.X,; Liu, C.X,; Gao, X. Consumption and Sources
of Dietary Salt in Family Members in Beijing. Nutrients 2015, 7, 2719-2730. [CrossRef] [PubMed]

De Kock, H.L.; Zandstra, E.H.; Sayed, N.; Wentzel-Viljoen, E. Liking, salt taste perception and use of table
salt when consuming reduced-salt chicken stews in light of South Africa’s new salt regulations. Appetite
2016, 96, 383-390. [CrossRef] [PubMed]

Grimes, C.A.; Riddell, L.J.; Nowson, C.A. Consumer knowledge and attitudes to salt intake and labelled salt
information. Appetite 2009, 53, 189-194. [CrossRef] [PubMed]

Kamran, A.A.; Azadbakht, L.; Sharifirad, G.; Mahaki, B.; Sharghi, A. Sodium intake, dietary knowledge, and
illness perceptions of controlled and uncontrolled rural hypertensive patients. Int. J. Hypertens. 2014, 2014,
1-7. [CrossRef] [PubMed]

The Relationship between Patients’” Knowledge on Primary Hypertension and Compliance with
Sodium-Restricted Diet Therapy in the Kingdom of Swaziland, Southern Africa. Available online:
https:/ /stti.confex.com/stti/congrs07 /techprogram/paper_33990.htm (accessed on 30 July 2017).


http://www.ign.org/newsletter/idd_feb14_ghana.pdf
http://www.ign.org/newsletter/idd_feb14_ghana.pdf
http://dx.doi.org/10.1093/ije/dys210
http://www.ncbi.nlm.nih.gov/pubmed/23283715
http://dx.doi.org/10.1136/bmjopen-2016-013316
http://www.ncbi.nlm.nih.gov/pubmed/27903563
http://www2.paho.org/hq/dmdocuments/2010/pahosaltprotocol.pdf
http://www2.paho.org/hq/dmdocuments/2010/pahosaltprotocol.pdf
http://dx.doi.org/10.3390/nu6115079
http://www.ncbi.nlm.nih.gov/pubmed/25401502
http://dx.doi.org/10.1186/1479-5868-11-47
http://www.ncbi.nlm.nih.gov/pubmed/24708561
http://dx.doi.org/10.5830/CVJA-2015-018
http://www.ncbi.nlm.nih.gov/pubmed/25940118
http://dx.doi.org/10.1590/S1020-49892012001000004
http://dx.doi.org/10.1097/01.mbp.0000209078.17246.34
http://www.ncbi.nlm.nih.gov/pubmed/16702826
https://www.wma.net/policies-post/wma-declaration-of-helsinki-ethical-principles-for-medical-research-involving-human-subjects/
https://www.wma.net/policies-post/wma-declaration-of-helsinki-ethical-principles-for-medical-research-involving-human-subjects/
http://dx.doi.org/10.1371/journal.pone.0058973
http://www.ncbi.nlm.nih.gov/pubmed/23527061
http://dx.doi.org/10.1186/s12889-017-4451-0
http://www.ncbi.nlm.nih.gov/pubmed/28558745
http://dx.doi.org/10.3390/nu7042719
http://www.ncbi.nlm.nih.gov/pubmed/25867952
http://dx.doi.org/10.1016/j.appet.2015.09.026
http://www.ncbi.nlm.nih.gov/pubmed/26415915
http://dx.doi.org/10.1016/j.appet.2009.06.007
http://www.ncbi.nlm.nih.gov/pubmed/19540891
http://dx.doi.org/10.1155/2014/245480
http://www.ncbi.nlm.nih.gov/pubmed/24678414
https://stti.confex.com/stti/congrs07/techprogram/paper_33990.htm

Nutrients 2017, 9, 939 13 of 13

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

Newson, R.S.; Elmadfa, I; Biro, G.; Cheng, Y.; Prakash, V,; Rust, P.; Barna, M.; Lion, R.; Meijer, GW.;
Neufingerl, N.; et al. Barriers for progress in salt reduction in the general population. An international study.
Appetite 2013, 71, 22-31. [CrossRef] [PubMed]

Papadakis, S.; Pipe, A.L.; Moroz, LA ; Reid, R.D.; Blanchard, C.M.; Cote, D.EF,; Mark, A.E. Knowledge, attitudes
and behaviours related to dietary sodium among 35- to 50-year-old Ontario residents. Can. J. Cardiol. 2010, 26,
164-169. [CrossRef]

Khaw, K.T.; Bingham, S.; Welch, A.; Luben, R.; O’Brien, E.; Wareham, N.; Day, N. Blood pressure and urinary
sodium in men and women: The Norfolk Cohort of the European Prospective Investigation into cancer
(EPIC-Norfolk)(1-3). Am. J. Clin. Nutr. 2004, 80, 1397-1403. [PubMed]

Cornelio, M.E,; Gallani, M.; Godin, G.; Rodrigues, R.C.M.; Nadruz, W.; Mendez, R.D.R. Behavioural determinants
of salt consumption among hypertensive individuals. J. Hum. Nutr. Diet. 2012, 25, 334-344. [CrossRef]
[PubMed]

Schutte, A.E.; Botha, S.; Fourie, CM.T.; Gafane-Matemane, L.F.; Kruger, R.; Lammertyn, L.; Malan, L.;
Mels, C.M.C,; Schutte, R.; Smith, W.; et al. Recent advances in understanding hypertension development in
sub-Saharan Africa. J. Hum. Hypertens. 2017, 31, 491-500. [CrossRef] [PubMed]

Kayima, J.; Nankabirwa, ].; Sinabulya, I.; Nakibuuka, J.; Zhu, X.; Rahman, M.; Longenecker, C.T.; Katamba, A.;
Mayanja-Kizza, H.; Kamya, M.R. Determinants of hypertension in a young adult Ugandan population in
epidemiological transition—The MEPI-CVD survey. BMC Public Health 2015, 15. [CrossRef] [PubMed]
Campaign to Increase Iodine Intake Launched. Available online: http://ghanahospitals.org/news/details.
php?id=625 (accessed on 2 June 2017).

At a Glance: Ghana. Available online: https://www.unicef.org/health/ghana_61446.html (accessed on
2 June 2017).

Combatting IDD in Ghana. Available online: http:/ /www.ign.org/newsletter/idd_nl_may06_ghana.pdf
(accessed on 10 June 2017).

Harris, M.J.; Jooste, P.L.; Charlton, K.E. The use of iodised salt in the manufacturing of processed foods in
South Africa: Bread and bread premixes, margarine, and flavourants of salty snacks. Int. |. Food Sci. Nutr.
2003, 54, 13-19. [CrossRef] [PubMed]

Glanz, K.; Bishop, D.B. The Role of Behavioral Science Theory in Development and Implementation of Public
Health Interventions. In Annual Review of Public Health; Fielding, ].E., Brownson, R.C., Green, L.W., Eds.;
Annual Reviews: Palo Alto, CA, USA, 2010; Volume 31, pp. 399-418.

Webster, J.; Crickmore, C.; Charlton, K.; Steyn, K.; Wentzel-Viljoen, E.; Naidoo, P. South Africa’s salt reduction
strategy: Are we on track, and what lies ahead? SAM] 2017, 107, 20-21. [CrossRef]

Chun, I.A ; Park, J.; Han, M.-A,; Choi, S.-W.; Ryu, S.-Y. The Association between smoking, alcohol intake,
and low-salt diet: Results from the 2008 Community Health Survey. ]. Korean Diet. Assoc. 2013, 12, 223-235.
[CrossRef]

Martinez, P.; Landheim, A.; Clausen, T.; Lien, L. A comparison of alcohol use and correlates of drinking
patterns among men and women aged 50 and above in Ghana and South Africa. Afr. |. Drug Alcohol Stud.
2011, 10, 75-87.

He, EJ.; Macgregor, G.A. How far should salt intake be reduced? Hypertens 2003, 42, 1093-1099. [CrossRef]
[PubMed]

® © 2017 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
@ article distributed under the terms and conditions of the Creative Commons Attribution

(CC BY) license (http:/ /creativecommons.org/licenses/by/4.0/).


http://dx.doi.org/10.1016/j.appet.2013.07.003
http://www.ncbi.nlm.nih.gov/pubmed/23891557
http://dx.doi.org/10.1016/S0828-282X(10)70384-6
http://www.ncbi.nlm.nih.gov/pubmed/15531692
http://dx.doi.org/10.1111/j.1365-277X.2012.01238.x
http://www.ncbi.nlm.nih.gov/pubmed/22380701
http://dx.doi.org/10.1038/jhh.2017.18
http://www.ncbi.nlm.nih.gov/pubmed/28332510
http://dx.doi.org/10.1186/s12889-015-2146-y
http://www.ncbi.nlm.nih.gov/pubmed/26315787
http://ghanahospitals.org/news/details.php?id=625
http://ghanahospitals.org/news/details.php?id=625
https://www.unicef.org/health/ghana_61446.html
http://www.ign.org/newsletter/idd_nl_may06_ghana.pdf
http://dx.doi.org/10.1080/0963748031000062056
http://www.ncbi.nlm.nih.gov/pubmed/12701233
http://dx.doi.org/10.7196/SAMJ.2017.v107i1.12120
http://dx.doi.org/10.14373/JKDA.2013.19.3.223
http://dx.doi.org/10.1161/01.HYP.0000102864.05174.E8
http://www.ncbi.nlm.nih.gov/pubmed/14610100
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Materials and Methods 
	Study Design 
	Participants 
	Data Collection 
	Study Measures 
	Ethics 
	Statistical Analysis 

	Results 
	Knowledge 
	Attitudes 
	Salt Intake Behaviours 

	Discussion 
	Conclusions 

