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Abstract

Background/objectives Health education and regulatory measures may contribute to lower population salt intake. Therefore,
we aimed to describe knowledge and behaviors related to salt intake in Mozambique.

Subjects/methods A cross-sectional evaluation of a representative sample of the population aged 15-64 years (n = 3116)
was conducted in 2014/2015, following the Stepwise Approach to Chronic Disease Risk Factor Surveillance, including a 12-
question module for evaluation of dietary salt.

Results Three dimensions were identified in the questionnaire, named “self-reported salt intake”, “knowledge of health
effects of salt intake”, and “behaviors for control of salt intake”. A total of 7.4% of the participants perceived that they
consumed too much/far too much salt and 25.9% reported adding salt/salty seasoning often/always to prepared foods. The
proportion considering that it was not important to decrease the salt contents of their diet was 8%, and 16.9% were not aware
that high salt intake could be deleterious for health. Prevalences of lack of behaviors for reducing salt intake ranged from
74.9% for not limiting consumption of processed foods, to 95% for not buying low salt alternatives. There were few
differences according to socio-demographic variables, but awareness of hypertension was, in general, associated with better
knowledge and less frequent behaviors likely to contribute to a high salt intake.

Conclusions Most Mozambicans were aware that high salt intake can cause health problems, but the self-reported salt intake
and behaviors for its control show an ample margin for improvement. This study provides evidence to guide population level
salt-reducing policies.

Introduction

Salt is consumed in excess all around the world [1, 2] and
has been associated to important public health problems,
especially cardiovascular diseases (CVD). Sodium intake
may lead to the latter by increasing blood pressure, or by
influencing directly the risk of stroke and coronary heart
disease [1, 3, 4]. In addition, high consumption of salt has
been related to gastric cancer [5, 6], osteoporosis, and renal
stones [7, 8].

Although sodium intake varies widely across countries, a
global mean of almost 4 g/day was estimated [2], which is
the double of the World Health Organization (WHO)
recommended limit for adults, which is <2 g/day (5 g/day of
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salt) [9]. Contrarily to the observed for other cardiovascular
dietary risk factors, sodium intake was not shown to be
associated with the national income [2]. In Sub-Saharan
Africa (SSA), although high quality data are lacking, a
review of 34 studies conducted in 13 countries, also found a
consumption of sodium above the WHO recommendations
in most settings, especially in urban areas [10].
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Specifically in Mozambique, although direct evidence of
high sodium intake is scarce, a recent study based on 24-h
urine samples of 100 Maputo dwellers showed mean urin-
ary sodium excretion compatible with a daily intake twice
the recommended by the WHO [11]. This is in line with the
high prevalence of hypertension in Mozambique (two out of
every five adults) [12].

Understanding how people perceive their levels of
exposure and corresponding health risks may support the
development and implementation of sodium intake control
measures, either at a population level, or targeting high-risk
groups. The present study aimed to describe the knowledge
and behaviors related to dietary salt intake in the Mozam-
bican population, overall and according to socio-
demographic variables and awareness of hypertension.

Methods

The present report is based on a cross-sectional study of a
representative sample of the Mozambican population aged
15-64 years, conducted between December 2014 and
February 2015.

Selection of participants

The sample was designed based on data from the 2007
census [13], to be representative at the national level and
provincial levels, and according to the residence in urban or
rural areas; the homeless and people living in collective
residential institutions (e.g., hotels, hospitals, military
facilities), whom are estimated to correspond to ~1.6% of
the population, were not eligible. Participants were selected
through a complex sampling design including clustering at
the level of geographical units and households, and strati-
fication according to province, urban/rural areas and
socioeconomic strata; the latter were considered only in
cities with more than 20,000 households. It comprised the
random selection of 120 geographical clusters (100-150
households in the urban areas and 80—100 households in the
rural areas) among which all of the households were listed
and 24 randomly selected and visited. Within each selected
household, all dwellers aged 15-64 years were listed and a
maximum of two were selected, one aged 1544 years and
one aged 45-64 years, whenever available; when there was
more than one household member in each of these age-
groups, only one per group was randomly selected, using a
Kish selection grid.

A total of 3277 subjects were invited, and 3119 agreed to
participate (participation proportion: 95.2%).

Sampling weights were computed, taking into account
the number of subjects evaluated in each stratum in
relation to the number of participants expected per stratum
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according to the population projections for the same
period.

Evaluation of participants

Subjects were evaluated using the standardized methods,
according to WHO STEPwise approach to chronic disease
risk factor surveillance (STEPS) [14]. Face-to-face inter-
views were conducted by trained interviewers, using a
Portuguese version of the WHO STEPS instrument for
noncommunicable disease risk factors surveillance (Core
and Expanded version 3.0), including the module for eva-
luation of dietary salt [15]; the questions included in the
latter module are presented in Table 1.

Blood pressure was measured on a single occasion by
non-physician trained interviewers using a semiautomatic
sphygmomanometer (Bosch & Sohn Medicus UNO) with
an universal cuff of 22-42 cm. After a 5-min rest, blood
pressure was measured three times, with a three minutes
interval between each two measurements. For analysis, we
used the mean of the two first measurements if they differed
by 10 mmHg or less, for systolic and diastolic blood pres-
sure, or the mean of the last two otherwise [12, 14].

Arterial hypertension was defined as systolic blood
pressure =140 mmHg and/or diastolic blood pressure
>90 mmHg and/or antihypertensive drug therapy in the
previous two weeks. Hypertensive subjects were considered
to be aware of hypertension when having been told by a
health professional, in the previous 12 months, that they had
hypertension or high blood pressure, or when reporting a
pharmacological treatment for hypertension.

Statistics

A total of 3116 subjects for whom information on at least
one of variables of the dietary salt module was available
were considered for data analysis.

To identify the dimensionality of the variables that make
the dietary salt module of the STEPS questionnaire we used
principal components analysis with varimax rotation.
According to the Kaiser’s criterion to define the number of
questionnaire components, we retained those with eigen-
values >1. We considered that items belonged to a specific
component when the factor loadings were higher than 0.4.
The reliability of the dimensions was measured using the
Cronbach’s alpha; as the number of items in each dimension
was smaller than 15, values above 0.5 were interpreted as
indicating good reliability [16]. The statistical package R
3.3.1 was used for data analysis [17].

We computed prevalences for each of the variables of the
dietary salt questionnaire, and added up the ratings of each
item belonging to the same component to obtain component-
specific scores. We computed adjusted prevalence ratios (PR),
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using Poisson regression, and adjusted regression coefficients,
using linear regression, respectively, according to socio-
demographic characteristics and hypertensive status. The
analyses were conducted considering the sampling weights
and adjusting for stratification by province and clustering at
the primary sampling unit level, using STATA®, version 11.2
(StataCorp, College Station, TX, USA).

Ethics

This study was conducted according to the guidelines laid
down in the Declaration of Helsinki and all procedures
involving human subjects were approved by the National
Bioethics Committee for Health. Written informed consent
was obtained from all participants.

Results
Characteristics of participants

Just over 60% of the population under study was rural,
almost 30% was aged 15-24 years and approximately one-
fourth had between 45 and 64 years. One quarter had sec-
ondary or higher education and another quarter had no
formal education. Around 31% had high blood pressure and
5% were hypertensive subjects aware of their status.

Dimensions of the dietary salt questionnaire

Three components were identified in the dietary salt ques-
tionnaire, explaining 48% of the variance (Table 1). The four
questions related with the consumption of salt or salty foods
had high factor loadings for the same component, which was
named “self-reported dietary salt intake”; the minimum and
maximum possible values for the score were 4 and 20,
respectively, and the mean score (range) was 11.8 [4-20]. A
component with high factor loadings for the two questions
regarding the participants’ knowledge regarding the potential
health implications of dietary salt was named “knowledge of
health effects of salt intake”; the minimum and maximum
possible values for the score were 2 and 5, respectively, and
the mean score (range) was 2.8 [2-5]. The five questions
referring to the adoption of different strategies to reduce salt
intake had high factor loadings for the same component,
which was named “behaviors for control of salt intake”; the
minimum and maximum possible values were 5 and 10,
respectively and the mean score (range) was 9.3 [5-10].

Self-reported dietary salt intake

A total of 7.4% of the participants perceived that they
consumed too much/far too much salt whereas 16.5%
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referred that they consumed foods high in salt often/
always. The percentage reporting the addition of salt or
salty seasoning often/always to prepared foods or during
preparation was 25.9% and 61.4%, respectively. As
shown in Table 2, there were no significant differences
according to place of residence or sex. Compared to
participants aged 15-24 years, those who were older
reported lower intake of foods high in salt (25-44 years:
PR =0.75, 95% CI: 0.61, 0.93; 45-64 years: PR =0.70,
95% CI: 0.55, 0.89). Higher levels of education (>7 vs.
0 schooling years) were associated with more frequent use
of salt when preparing foods (PR =1.36, 95% CI: 1.18,
1.56) and perception of higher salt intake (PR =2.01,
95% CI: 1.28, 3.16). In comparison with non-hypertensive
subjects, those aware of their hypertensive status were less
likely to add salt to prepared foods (PR =0.60, 95% CI:
0.43, 0.85) or to eat food high in salt (PR = 0.65, 95% CI:
0.43, 1.00). There were no significant differences when
hypertensives not aware of their condition were compared
with the non-hypertensive.

When considering all the variables that reflect self-
reported salt intake (Table 3), scores were significantly
lower among older participants than in those aged 15-24
years (2544 years: f=—0.52, 95% CI. —0.85, —0.18;
45-64 years: f=—0.83, 95% CI. —1.25, —0.41) and
among hypertensive subjects aware of their condition than
in those not hypertensive (8= —0.55, 95% CI. —1.03,
—0.06).

Knowledge regarding health effects of salt intake

The proportion of participants that considered that it was
not important to decrease the salt contents of their diet was
8.0%, and 16.9% of the participants were not aware that too
much salt in diet could have deleterious effects on health.
There were no significant differences according to place of
residence or age of the participants (Table 4). Not recog-
nizing the importance of lowering dietary salt intake was
more frequent among men (PR = 1.95, 95% CI: 1.39, 2.73)
and not considering that high salt intake could cause health
problems was less frequent among the more educated than
in participants with no formal education (1-7 schooling
years: PR =0.59, 95% CI: 0.46, 0.74; >7 schooling years:
PR =0.38, 95% CI: 0.26, 0.56), and among hypertensives
aware of their condition than in non-hypertensive subjects
(PR=0.29, 95% CI: 0.15, 0.55). The latter associations
were also observed for the score summarizing the knowl-
edge of health effects of salt intake (Table 3).

Behaviors for control of salt intake

As shown in Table 5, most participants did not report
behaviors that are expected to contribute for reduction of
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Table 2 Behaviors related to salt intake in Mozambique, in 2014/2015, according to place of residence, sex, age, education, and hypertensive

status

Adds salt/salty seasoning to
prepared food (often or

Adds salt/salty seasoning
preparing foods (often or

Perceived salt intake (too
much or far too much)“l

Eats food high in salt
(often or always)®

always)* always)®

% PR 95% CI % PR 95% C1 % PR  95% CI % PR 95% CI
Place of residence
Rural 25 1 [Ref] 582 1 [Ref] 150 1 [Ref] 75 1 [Ref]
Urban 273 1.13 [0.80,1.59] 663 1.03 [0.85, 1.26] 188 1.21 [0.85, 1.72] 7.3 0.839 [0.57, 1.39]
Sex
Female 249 1 [Ref] 629 1 [Ref] 156 1 [Ref] 73 1 [Ref]
Male 272 099 [0.87,1.14] 59.2 092 [0.86,0.98] 17.8 1.14 [0.90,1.44] 7.6 094 [0.65, 1.35]
Age (years)
15-24 295 1 [Ref] 67.1 1 [Ref] 205 1 [Ref] 9.1 1 [Ref]
25-44 23.8 081 [0.67,099] 59.8 097 [0.89,1.06] 151 0.75 [0.61,093] 7.3 1.02 [0.74, 1.41]
45-64 254 091 [0.76,1.091 57.8 095 [0.85,1.07] 144 0.70 [0.55,0.89] 57 0.85 [0.54,1.33]
Education®
0 22.1 1 [Ref] 54.2 1 [Ref] 147 1 [Ref] 49 1 [Ref]
1-7 27.8 124 [095,1.62] 59.1 1.11 [098,1.25] 164 1.04 [0.79,1.37] 7.5 148 [0.94,2,34]
>7 26,5 1.08 [0.78,1.50] 73.8 136 [1.18,1.56] 189 1.08 [0.76,1.54] 9.9 201 [1.28,3.16]
Hypertension
Not hypertensive 253 1 [Ref] 624 1 [Ref] 16.6 1 [Ref] 7.8 1 [Ref]
Hypertensive not aware 27.3 1.13  [0.95,1.34] 562 096 [0.86,1.07] 17.6 1.19 [0.90, 1.58] 6.8 0.99 [0.65, 1.51]
Hypertensive aware 156 0.60 [0.43,0.85] 683 1.08 [0.94,1.24] 9.8 0.65 [0.43,1.00] 43 0.60 [0.32,1.13]

CI confidence interval, PR prevalence ratio

* How often do you add salt or powdered salty stock (e.g., Benny®) to your food right before you eat it or as you are eating it?

® How often is salt, salty sauce or salty broth (e.g., Magic® cubes, Benny® powdered stock) added in cooking or preparing foods in your

household?

¢ How often do you eat food high in salt?

4 How much salt or salty stock (powdered or in cubes) do you think you consume?

‘Complete years

salt intake; prevalences ranged from 74.9% for not limiting
the consumption of processed foods, to 95.0% for not
buying low salt alternatives. Overall, unhealthier behaviors
towards the control of salt intake were less frequent among
urban dwellers (= —0.19, 95% CI. —0.37, —0.01), the
older (f=—-0.17, 95% CI. —0.31, —0.02) and the more
educated participants (f = —0.34, 95% CI: —0.47, —0.20),
whereas men had worse scores (f=0.12, 95% CI: 0.03,
0.22) (Table 3).

Discussion

The present study was the first to assess knowledge and
behaviors of the Mozambican population regarding dietary
salt intake using the STEPS questionnaire. This instrument
was shown to evaluate essentially perceived salt intake,
knowledge regarding its health effects, and behaviors to
limit the exposure to dietary salt.

Most participants were aware that consuming too much
salt can cause health problems, and even so, there was a
high proportion of self-reported high salt intake and a low
proportion of participants reporting the adoption of beha-
viors to control its consumption. Similar results were found
in other countries [18-21], either when salt consumption
was evaluated by self-report [19, 20] or by 24 h urinary
excretion [18, 21].

Very few studies assessed knowledge and practices
regarding dietary salt in African populations. In a literature
review including 22 studies [22], three evaluated popula-
tions from developing countries. It was shown that, 80% or
more of the participants knew that reducing salt consump-
tion is beneficial for health. This is in accordance with our
findings and also with other studies [18, 22, 23]. Never-
theless, knowledge of the population regarding salt, sodium
and the related health risks, has been shown to be usually
very limited and equivocal. Participants are frequently
unable to tell the recommended daily salt intake [20, 24—

SPRINGER NATURE
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Table 3 Self-reported salt intake, perception of health effects of salt intake, and behaviors for control of salt intake in Mozambique, in 2014/2015,
according to place of residence, sex, age, education, and hypertensive status

Self-reported dietary salt intake

Perception of health effects of salt

Behaviors for control of salt intake

intake
Mean score S 95% CI Mean score f 95% CI Mean score S 95% CI

Place of residence

Rural 11.56 [Ref] — 2.88 [Ref] — 9.37 [Ref] —

Urban 12.20 0.50 [-0.15,1.02] 2.74 -0.07 [-0.17,0.03] 9.09 —0.19 [-0.37, —0.01]
Sex

Female 11.74 [Ref] — 2.81 [Ref] — 9.22 [Ref] —

Male 11.96 1.85 [-0.12,0.49] 2.84 0.05 [-0.02,0.12] 9.32 0.12  [0.03, 0.22]
Age (years)

15-24 12.40 [Ref] — 2.81 [Ref] — 9.28 [Ref] —

25-44 11.72 —0.52 [-0.85, —0.18] 2.84 —0.01 [-0.11,0.09] 9.27 —0.12 [-0.24, 0.01]
45-64 11.40 —0.83 [-1.25, —0.41] 2.82 0.01 [-0.13,0.15] 9.23 —0.17 [-0.31, —0.02]
Education®

0 11.43 [Ref] — 2.92 [Ref] — 9.35 [Ref] —

1-7 11.80 023 [-0.21,0.67] 2.82 —0.11 [-0.20, —0.03] 9.35 —0.05 [-0.15, 0.05]
>7 12.33 042 [-0.02,0.80] 2.73 —0.16 [—0.28, —0.04] 9.01 —0.34 [-0.47, —0.20]
Hypertension

Not hypertensive 11.88 [Ref] — 2.83 [Ref] — 9.28 [Ref] —
Hypertensive not aware 11.75 0.15 [-0.23,0.53] 2.87 —-0.00 [—0.11,0.11] 9.32 0.04 [-0.07, 0.14]
Hypertensive aware 11.12 —0.55 [-1.03, —0.06] 2.52 —0.29 [-0.41, —0.18] 8.94 —0.20 [—0.42, 0.02]

CI confidence interval

*Complete years

26], the relation between salt and sodium [22, 24] and show
wrong perception of their own high salt consumption [21,
23, 25, 27]. The latter may contribute to the low proportion
of participants who reported adopting practices known to
reduce salt consumption observed in our study. Other rea-
sons may be the desire of eating something palatable, which
is considered a strong determinant for diet practices [28]
and, in Mozambique, the rapid urbanization [29, 30], with
crescent adverse food environment.

Disclosing the salt content of the products and promoting
a proper interpretation of food labels are important mea-
sures for controlling salt intake [31]. However, reading
labels was uncommonly reported in our study, such as in
other studies performed in developing countries [19, 21],
including in SSA [23, 24]. Although the Mozambican
regulation for food labels [32] defines that the labels of
packaged foods and beverages should be written in Portu-
guese and include, among other elements, the nutrient
content, it does not define the specific items to be referred.
On the basis of our experience in a previous survey [33], the
sodium content is often not available.

We believe that some questions of the STEPS instru-
ment (Table 1, questions codes: 7.1-7.3 and 7.5) for salt
evaluation are not equally useful in all settings; in
populations with low levels of education and limited
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access to health information along with low purchasing
power, such as in Mozambique [13], it is unlikely that
rural dwellers have the chance to eat out, buy packed
foods or even possess sufficient knowledge to interpret
food labels. In fact, in our study, higher education was
associated with better perception of high salt intake,
better knowledge of health effects of this practice and
limitation of processed food consumption. In addition,
rural dwellers reported worse knowledge and behaviors
regarding salt consumption. In African countries, salt is
used for preservation of food, especially in rural areas,
and for making it tastier, while urban dwellers are more
exposed to processed foods [34], explaining the exposure
to salt in both settings.

In agreement with our results, studies performed
worldwide show that, overall, women have higher
knowledge and healthier behaviors regarding salt intake
[20, 35, 36], even among highly educated populations
[26]. This observation may reflect a more frequent
engagement in health promoting practices than men, due
to a greater use of health services [37]. Also, as the
consumption of salt is correlated with energy intake, and
women tend to consume less energy than men, salt intake
is expectedly lower among women [2]. Even so, evalua-
tions of sodium intakes around the world, show small
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Table 4 Knowledge regarding health effects of salt intake in
Mozambique, in 2014/2015, according to place of residence, sex,
age, education, and hypertensive status

Is it important to
lower the salt in your
diet? (no)*

Too much salt or salty
sauce in your diet
could cause a health
problem? (no)°

% PR 95%CI % PR 95% CI
Place of residence
Rural 84 1 [Ref] 19.7 1 [Ref]
Urban 74 097 [0.62, 12.5 0.80 [0.55,
1.51] 1.17]
Sex
Female 55 1 [Ref] 176 1 [Ref]
Male 114 195 [1.39, 15.8 1.00 [0.81,
2.73] 1.23]
Age (years)
15-24 7.0 1 [Ref] 153 1 [Ref]
25-44 8.8 1.42 [0.92, 16.7 0.88 [0.68,
2.19] 1.14]
45-64 7.6 1.24 [0.68, 18.9 1.08 [0.81,
2.25] 1.45]
Education®
0 59 1 [Ref] 264 1 [Ref]
1-7 84 1.27 [0.87, 15.5 0.59 [0.46,
1.87] 0.74]
>7 89 140 [0.78, 9.1 0.38 [0.26,
2.51] 0.56]
Hypertension
Not hypertensive 84 1 [Ref] 174 1 [Ref]
Hypertensive not 8.1 0.90 [0.52, 18.3 0.90 [0.72,
aware 1.56] 1.13]
Hypertensive aware 4.0 0.51 [0.24, 50 0.29 [0.15,
1.10] 0.55]

CI confidence interval, PR prevalence ratio

“How important to you is lowering the salt in your diet?

Do you think that too much salt or salty stock (powdered or in cubes)
in your diet could cause a health problem?

‘Complete years

differences between sexes [2], which is probably the result
of exposure to similar environments and diet for men and
women [19]. In the African context, women may represent
an important target for population level salt-reduction
campaigns, as they are usually responsible for food
acquisition and preparation, having an important role in
the salt consumption of the entire family [38, 39].

High sodium intake is related to raised blood
pressure [40, 41] and lowering sodium consumption
reduces blood pressure in hypertensive and non-
hypertensive subjects [42, 43], more strongly in black
people, who may have greater benefits from dietary salt
reduction [41, 44, 45]. In accordance with the present

investigation, a cross-sectional study conducted in China
found healthier behaviors in hypertensives aware of their
condition [36]. These findings are important to guide
population level salt-reduction initiatives, suggesting
that improving awareness of the population regarding
their hypertensive status and the relation to high sodium
diets may lead to better behaviors, and better control of
hypertension. Simple, realistic and culturally driven
ways of conveying clear and practical salt and hyper-
tension messages, emphasizing the importance of dietary
salt reduction, the recommended levels and how to do it
with local solutions, should be developed and transmitted
to the communities.

The WHO highly recommends [46] awareness raising,
which has been shown a cost-effective [47] and essential
step to change behaviors and reduce salt consumption at a
population level [48], especially in developing countries,
where addition of salt during food preparation or as sea-
soning on table were found to represent the main con-
tributors to sodium intake [1, 48]. In Mozambique, a recent
investigation [11] found that discretionary sodium was the
main source of salt consumption, corresponding to just over
60% of the total dietary sodium intake. In order to improve
salt control actions, and, to reach the higher educated
groups of the population, other strategies should also be
adopted, probably by involving the government and
industry, targeting processed foods [27].

The major strength of this study is the fact that it was
based in a representative sample of the Mozambican
population, including ages 15—64 years. Also importantly, a
standardized questionnaire was used, which can enable
valid comparisons. The questionnaire proved to have a good
internal consistency, allowing the construction of scores
that may be used to summarize the information obtained
with this standardized instrument for data collection.
Nevertheless, some limitations should be discussed. First,
the cross-sectional design, with simultaneous measurement
of knowledge and practices, precludes causal inferences
without an assumption that practices where driven by
knowledge, which seems more likely, though we cannot
exclude the hypothesis that individuals with better knowl-
edge and practices regarding salt consumption were also
more likely to have their blood pressure measured. Second,
self-reported salt-lowering dietary behaviors are prone to
social desirability bias. To reduce this possibility, the
interviewers were trained to ask questions in a non-
judgmental way. Nevertheless, such a bias would have
contributed for an overestimation of the proportion of par-
ticipants adopting healthier behaviors and an under-
estimation of the proportions reporting frequent salt intake,
and therefore the present study is likely to provide con-
servative estimates of inappropriate knowledge and
behaviors.
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Knowledge and behaviors regarding salt intake

In conclusion, the present study showed that most

Mozambicans were aware that high salt intake can cause
health problems, but the self-reported salt intake and
behaviors for its control show an ample margin for
improvement. This study represents an important step in the
understanding of patterns of sodium consumption in
Mozambique, providing evidence to guide population level
effective salt-reduction actions.
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