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Background. Although nutrition education for the prevention and management of hypertension is the responsibility of registered
dieticians and nutritionist, nurses also play this role particularly because there are few registered dieticians. This study was
conducted to assess final-year nursing students’ level of knowledge regarding the nutritional prevention and management of
hypertension. Methods. A cross-sectional study was conducted to assess their knowledge regarding the dietary management of
hypertension. A total of 220 students completed a 21-item nutritional prevention andmanagement of hypertension knowledge test.
Results. Students’ knowledge about potential modifiable risk factors of hypertension such as excessive salt and alcohol intake was
good. Less than half (44.5%) indicated that they will recommend an increased intake of potassium food sources to hypertensive
patients. However, 70.5% incorrectly indicated that they will advise hypertensive patients to always read nutritional information on
food items in order to avoid excessive intake of potassium in their diet. Conclusion. The results of this study indicate that there are
some deficits in nursing students’ nutritional knowledge for managing hypertension. The findings suggest an urgent need to revise
the nursing training curriculum in order to include practical information that can be applied by nursing students, after graduation.

1. Introduction

Hypertension (BP) is a silent killer; because it is asymp-
tomatic, it manifests itself silently until it develops into
adverse cardiovascular diseases such as coronary artery dis-
ease and stroke. According to the 2012 health statistics report
by World Health Organization (WHO), one in three adults
worldwide has raised blood pressure, a condition that results
in approximately half of all deaths from stroke and heart dis-
ease [1]. It has been projected that the number of hypertensive
adults in the world is expected to increase from 25% to 29%
by 2025, out of which about 10% of the population will suffer
from secondary hypertension—triggered by a preexisting
disease [2, 3]. It has been predicted that hypertensionwill be a
major cause of death in Sub-SaharanAfrica (SSA) by 2020 [4].

Despite the public health concern of this health condition,
a systematic review to assess the level of awareness, treatment,
and control in Africa revealed low levels of awareness and

treatment of hypertension and even lower levels of control
[5]. Among the urban poor communities in Accra, Ghana,
about a quarter of the young adult population had hyper-
tension; the levels of awareness, treatment, and control were
extremely low [6].

As a result of inadequate management and control
measures, the prevalence of hypertension in some African
countries has increased significantly to more than 30% [7–
9]. These high prevalence figures have been strongly linked
with changes in individual and societal factors such as rapid
urbanization, rising levels of obesity, increase in tobacco use,
excessive alcohol consumption, reduced physical activity, and
adoption of “Western” diets that are high in salt, refined sugar,
and unhealthy fats and oils [10–12]. The WHO STEPwise
surveys conducted between 2003 and 2009, in 20 African
countries, presented information on the determinants for
high blood pressure in various settings in Africa. Findings
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presented on the modifiable risk factors for hypertension
revealed that a high intake of sodium is common in most
African countries where salt is used to preserve food or to
make it tastier [13]. In addition, inadequate consumption
of fruits and vegetables was reported and this resulted in
low potassium intakes. These findings suggest that generally
more than 70% of populations in most African countries are
not consuming adequate quantities of fruits and vegetables,
which is defined as five ormore servings of fruits or vegetables
per day. It has been reported that nutritional factors may
explain 30–75% of cases of hypertension, and therefore recent
efforts to reduce the prevalence of hypertension have focused
on nonpharmacologic strategies, specifically diet [14].

In Ghana, a 10-fold increase in the number of reported
new cases of hypertension from 49,087 in 1988 to 505,180
in 2007 has been reported in public health facilities [15]. In
Ghana, evidence indicates that many Ghanaians living with
hypertension are not aware that they have the condition.
The latest Ghana Demographic and Health Survey (GDHS)
conducted in 2014 revealed that 63% and 86%of adult women
and men aged 15 to 49 years, respectively, are not aware
that they have high blood pressure [16]. This suggests a high
burden of undiagnosed and uncontrolled high blood pressure
in the adult Ghanaian population.

Past studies have underscored the fact that the increasing
prevalence of hypertension in developing countries is likely
to be a result of urbanization, ageing of the population, bad
dietary habits, and social stress [17, 18].

Within the context of limited resources, in most African
countries, the greatest gains in controlling the hypertension
epidemic lie in its prevention or at least early detection and
adequate control at the primordial level of prevention. An
effective control of hypertension demands an improvement
in awareness about hypertension among front-line staff such
as nurses and an increase in the effectiveness of nonpharma-
cological interventions such as dietary modifications [19].

It has been reported that, generally, health professionals
do not have adequate knowledge for the management of
hypertension, which includes lifestyle modifications [20, 21].
In Ghana, there are few registered dieticians, and nurses in
most cases play an important role in offering nutritional
counseling services to help patients manage most noncom-
municable health conditions. However, in Ghana, there is no
study that has comprehensively assessed the knowledge levels
of final-year nursing students regarding dietary modification
strategies that can be recommended to hypertensive patients.
Therefore, this study was aimed at assessing the final-year
nursing students’ levels of knowledge for the dietary manage-
ment of hypertension.

Study Participants and Informed Consent.The study was com-
prised of 263 final-year students. Out of the total in the two
diploma-awarding nursing colleges, 247 gave their consent
to participate in the study and were given a questionnaire to
complete; but complete data was finally obtained from 220
nursing students, representing a response rate of 83.7% of the
population of final-year nursing students. Informed consent
for inclusion in the study was obtained from all the nursing
students. Confidentiality was maintained and anonymity of

responses was ensured. Participation was voluntary. Students
who agreed to participate in the study were asked to complete
the questionnaire in their lecture hall and were not allowed to
communicate with other classmates or take the questionnaire
out of the lecture hall.

Research Design and Sampling. This was a descriptive cross-
sectional study. The study population was final-year nursing
students who had about two months to complete their
diploma programme in two purposively selected nurses
training institutions in Ghana.

Research Instrument and Data Collection. Self-administered
questionnaires were distributed to all final-year nursing stu-
dents who gave their consent to participate in the study. Items
on the questionnaires were developed based on the Dietary
Approaches to Stop Hypertension (DASH) [22] and theWorld
Health Day 2013 Diet, nutrition and hypertension guidelines
for the nutritionalmanagement of hypertension [23]. Some of
the items were also modified versions of questions that were
employed in similar studies to assess health practitioners’
levels of knowledge regarding recommendations on dietary
approaches to prevent and manage hypertension [24, 25].
The questionnaire was given to two registered dieticians for
expert advice and comments to improve the construct and
content validity of the questionnaire. The questionnaire was
then pilot-tested and a reliability coefficient value of 0.72 was
determined using Cronbach’s alpha coefficient of reliability.
Data was collected between 14 and 17 February 2017.

Information sought from the respondents included
demographic data, educational background, knowledge
about the risk factors, signs, and symptoms, prevention and
management of hypertension, and knowledge regarding
foods to recommend to hypertensive patients with an
emphasis on employing dietary modification strategies.

Data Analysis. The data were analyzed using the Statistical
Package for the Social Sciences (SPSS) programme (version
20.0). Descriptive statistics were presented for background
information on participants, level of knowledge of the causes,
signs, and symptoms of hypertension, and respondents’
knowledge of nutrition therapy to manage hypertension.
Bar graphs were presented on the knowledge of foods to
recommend to hypertensive patients.

Ethical Considerations. Approval for data collection was
obtained from the various principals and heads of depart-
ments in each participating nurses training institution. The
participants were given a cover letter andwritten information
regarding the aim of the study, voluntary participation, and
confidentiality of data. The students were informed by the
researchers that the study was not being conducted to grade
them but to obtain an idea about their nutritional knowledge
regarding the management of hypertension for research or
academic purposes. In addition, they were told to answer
questions that they could and leave out questions that they
had no idea about or indicate that by ticking the option “I
do not know” as this was included in the answer options.
The students were informed that the following steps would be
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Table 1: Background information of participants.

Variables Frequency
(𝑛)

Percentage
(%)

Age (years)
18–24 160 72.7

25–30 50 22.8

31–35 10 4.5

Sex
Male 64 29.1

Female 156 70.9

Completed and passed nutrition
course in NTC
Yes 220 100.0

No 0 0.0

Number of nutrition courses studied
in NTC
One 220 100.0

Two 0 0.0

Total 220 100

taken: (1) questionnaires administered would be anonymous
and will not be used to identify any personal information, (2)
the questionnaire would be confidentially treated and kept
safely under “lock and key” within the University of Cape
Coast and the electronic data fileswill be password-protected,
(3) the questionnaires would be stored for at least 5 years after
publishing the data in an academic journal and subsequently
shredded anddiscarded, and (4) anonymitywould be ensured
when the data is published in an academic journal.

A written consent formwas attached to the questionnaire
for participants consenting to participate to be signed. In
addition, returning the questionnaire and written consent
form was regarded as informed consent and voluntary par-
ticipation.

2. Results

2.1. Background Information of Study Participants. The back-
ground information of the nursing students who participated
in the study is presented in Table 1.

The respondents’ level of knowledge of the causes, signs,
and symptoms of hypertension is summarized in Table 2.

From Table 2, majority (96.4%) of the respondents knew
that regular and excessive intake of alcohol is one of the
modifiable risk factors of hypertension. In addition, majority
(97.3%) of the respondents knew that excessive intake of salt
will contribute to hypertension development.

As shown in Table 2, a high percentage (76.4%) demon-
strated a high level of knowledge of the signs and symptoms
of hypertension. This is an indication that majority of the
nursing students will be able to detect early signs and
symptoms of hypertension.

Responses given to the questions that assessed students’
knowledge about the nutritional management and recom-
mendations for hypertensive patients are summarized in
Table 3.

With regard to nutritional recommendations to manage
hypertension, higher proportions, 94.1%, 89.1%, and 81.8%,
indicated that hypertensive patients should be advised to
reduce sodium or salt intake, lower saturated fat intake, and
reduce body weight, respectively. However, less than half
(44.5%) indicated that they will recommended an increased
intake of potassium from food sources.

Regarding, why it is advisable for hypertensive patients
to always read nutritional information on food items, higher
proportions of the respondents, 70.5% and 73.2%, specified
that reading of nutritional information enables hypertensive
patients to avoid excessive intake of potassium and mag-
nesium, respectively, in their meals. These responses clearly
suggest that most of the nursing students had no idea about
the importance of increasing intake of food items that have
high contents of potassium.

Regarding the ideal recommendation to prevent or man-
age high blood pressure, with respect to salt restriction, less
than half of the respondents (40.9%) were able to state that,
for primary prevention of hypertension, salt intake has to be
reduced to 6 g/day. Similarly, only 40.0%were able to indicate
that, for secondary prevention of hypertension, salt intake has
to be reduced to 4 g/day.

With respect to the ideal dietary recommendations to
manage hypertension, with regard to type of dietary intakes,
the majority, 96.4% and 92.3%, indicated that they will
advise hypertension patients to consume diets that are low
in salt or sodium and rather increase their intakes of fruits
and vegetables, respectively. However, less than half of the
respondents (48.2%) specified that theywill recommenddiets
or food items that contain high levels of potassium.

The study participants were given a number of food items
as options that fall under 9 food groups to indicate just one
option which they will recommend to a hypertensive patient.
The responses given by the students are presented in Figures
1 and 2. Figure 1 depicts proportions of the various food
item options that were chosen by the respondents for 5 food
groups: meat products, fish/seafood, herbs and spices, fats
and oils, and fruits and vegetables.

Figure 2 depicts responses given by the study participants
with regard to food options that they will choose for hyper-
tension patients for 4 food groups: milk, yoghurt, breakfast
cereals/grains, and root tubers. For the milk food group, the
majority (65%) rightly pointed out that they will recommend
skimmed milk and not whole milk to hypertensive patients.
However, for breakfast cereals and grains, the majority
(62.3%) wrongly pointed out that they will recommend both
rice and oat porridge to hypertension patients, whereas only a
few (10.9%) correctly indicated that theywill recommendoats
porridge, a high-fiber-containing cereal, to people suffering
from hypertension. With regard to the roots and tubers food
group, a high proportion, 48.6%, indicated that they will
recommend potatoes to people affected with hypertension.
On the other hand, only 31.4% indicated that they will
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Table 2: Level of knowledge of the causes, signs, and symptoms of hypertension.

Variable Frequency (𝑛) Percentage (%)
The term used to describe high blood pressure is known as
Hypertension 218 99.1

Diabetes 2 0.9

When one’s blood pressure is above 120/90mm/Hg, this may be a sign of
Hypertension 186 84.5

Do not know 18 8.2

Diabetes 14 6.4

Malaria 2 0.9

Hypertension patients may exhibit signs and symptoms such as
Shortness of breath 168 76.4

Do not know 26 11.8

Paleness 18 8.2

Diarrhea 8 3.6

Which of the following can hypertension lead to?
Stroke 180 81.8

Diabetes 30 13.6

Gastritis 4 1.8

Do not know 6 2.8

Which of the following is/are risk factor(s) of hypertension?
Excessive intake of salt 214 97.3

Regular and excessive intakeof alcohol 212 96.4

Intake of high-cholesterol diet 202 92.7
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Figure 1: Study participants’ responses on food items that should be recommended to hypertensive patients.
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Table 3: Respondents’ knowledge of nutrition therapy to manage hypertension.

Abbreviated questions Frequency (𝑛) Percentage (%)
Nutritional recommendation to manage hypertension
Reduce sodium or salt intake 207 94.1

Reduce weight 180 81.8

Increase potassium intake from food sources 98 44.5

Lower saturated fat intake 196 89.1

Increase magnesium intake from food sources 82 37.3

Advisable for a hypertensive to limit consumption of caffeine 217 98.6

Advisable for a hypertensive to limit consumption of alcoholic beverages 214 97.3

Advisable for a hypertensive to cultivate the habit of always reading nutritional information on food
items 217 98.6

Reason(s) why it is advisable to always read nutritional information on food items
To avoid excessive intake of sodium/salt in diet 194 88.2

To avoid excessive intake of fats in the diet 203 92.3

To avoid excessive intake of potassium in the diet 155 70.5

Ideal recommendation to prevent or manage high blood pressure with respect to salt restriction (more
than 1 answer allowed)
Reduce salt to 6 g/day for primary prevention of hypertension 90 40.9

Choose foods with <400mg/100 g of salt 70 31.8

Have no idea about recommendation of salt intake to hypertensives 27 12.3

Ideal recommendation to manage hypertension with respect to type of dietary intakes (more than 1
answer allowed)
Consume a diet rich in fruits and vegetables 203 92.3

Consume a diet low in saturated fat and cholesterol 192 87.3

Consume a diet high in potassium 106 48.2

Consume a diet high in fiber 197 89.5

Consume a diet low in salt or sodium 212 96.4

Consume a diet high in nuts such as cashew and almonds 135 61.4

Ideal recommendation to prevent or manage high blood pressure with respect to fat intake (more than 1
answer allowed)
Consume a diet high in unsaturated fat 112 50.9

Consume a diet high in saturated fat 21 9.5

Consume a diet low in unsaturated fat 53 24.1

Consume a diet low in saturated fat 180 81.8

Have no idea about recommendation of fat intakes to hypertensives 32 14.5

recommend both potatoes and cassava, which are both root
tuber starchy foods containing high levels of potassium.

3. Discussion

This study assessed the final-year nursing students’ nutri-
tional knowledge regarding the prevention and management
of hypertension. The study specifically focused on the ability
of final-year nursing students to provide nutrition counseling
on dietary modifications to hypertensive patients.

With regard to nutritional recommendations to manage
hypertension, more than 80% of the respondents indicated
that they will advise hypertension clients to reduce sodium or
salt intake, lower saturated fat intake, and reduce their body
weight, respectively. These are key modifiable risk factors for
hypertension development and so it is important that nurse

trainees be knowledgeable in this area in order to help reduce
the prevalence of hypertension.

Less than half of the respondents indicated that they
will advise hypertension patients to increase their intake of
potassium-containing food items. Mineral intakes have been
found to lower systolic and diastolic blood pressure. Dietary
potassium intake has been demonstrated to significantly
lower blood pressure (BP) in a dose-responsive manner
in both hypertensive and nonhypertensive patients in both
observational studies and clinical trials [14, 26]. Intake of
magnesium in particular has been shown to enhance the BP-
lowering effect of antihypertensive medications [27, 28].

It was encouraging to find that more than 90% of the
respondents indicated that they will advise hypertension
patients to reduce intake of alcohol and caffeine and also
cultivate the habit of reading nutrition information presented
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Figure 2: Study participants’ responses on food items that should be recommended to hypertensive patients (continued).

on food items. These are risk factors for the occurrence of
hypertension, although the evidence for caffeine is mixed.
Alcohol intake can lead to endothelial damage of the heart
vessels and fat infiltration leading to heart enlargement.
In that regard, Nowson and O’Connell (2015) [29] further
recommended a maximum of two alcoholic drinks per day
for hypertension patients who drink but are making an effort
to reduce their alcohol intake.

Respondents indicated that reading nutrition label will
enable hypertensives to avoid excessive intake of sodium/salt
and fats, respectively, in their diets. High intakes of fat
increase the chance of clogging of the lumen of the vessels
through fatty plaques formation which can lead to arte-
riosclerosis. However, a higher proportion as well, 70.5% and
73.2%, also indicated that reading nutritional information
on food labels will enable hypertensive patients to avoid
excessive intake of potassiumandmagnesium, respectively, in
their diet.This finding raises great concern regarding nursing
students’ knowledge of the beneficial role that foods that
contain both potassium andmagnesiumplay in the treatment
andmanagement of hypertensive conditions.The implication
is that these students are likely to naively offer inaccurate
nutritional guidelines to patients with hypertension, thereby
lowering the progress of their recovery.

Regarding the ideal recommendation on nutrition ther-
apy, the recommendations follow that of DASH.This recom-
mendation, since it is cost-effective, will be easy to follow by
patients if the essence is explained to them by nurses. The
Dietary Approaches to Stop Hypertension (DASH) diet is an
overall eating plan that focuses on eating twice the average
daily amount of fruits, vegetables, complex carbohydrates,
and low-fat dairy products [22].

Again, the majority, 89.5% and 96.4%, indicated that
they will recommend an increased intake of fiber and a
reduced intake of salt/sodium, respectively, to hypertension
patients. This finding suggests that the study participants
knew the beneficial role of increased fiber which includes
lowering of cholesterol levels and reduced salt intakes in
lowering blood pressure. In a similar study [30] conducted
among Jordanian nurses, the majority also recommended
an increased intake of fiber to hypertension patients. The
beneficial role of dietary fiber in the prevention and reduction
of arterial blood pressure is well presented in literature [31,
32].

With regard to recommendations on fat intake to prevent
or manage high blood pressure, the responses of the students
are supported by findings of similar studies [29, 30]. In a study
conducted among nurses in Jordan, a high percentage of the
participants believed that patients affected by hypertension
should limit their intake of saturated fat (87%) and trans
fat (50%) [30]. Similarly, in another study among Australian
general Practice Registrars, the majority (90%) indicated that
reducing saturated fats was a “highly appropriate” strategy in
preventing and managing hypertension conditions [29]. It is
important to note that another effect of high intake of fatty
foods containing high proportions of long-chain fatty acids is
its capability of lowering the absorption of magnesium [33].

Respondents indicated that they will advise hypertensive
patients to increase their nuts intake. Indeed, nuts are rich
in 𝜔-6 fatty acids which are known to reduce the levels of
triglycerides and total cholesterol in the body. Nuts are also
very high in potassium [34].

Respondents’ knowledge about the importance of potas-
sium in the management of hypertension was low. The
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findings suggest that the nursing students in the present study
were not aware of the protective effect of potassium in man-
aging hypertensive conditions.With regard to potassium and
its role in preventing or managing hypertension, potassium
intake has been found to be inversely related to both diastolic
blood pressure and systolic blood pressure in population-
based studies [35]. The 2003 WHO/International Society
of Hypertension statement on management of hypertension
supported an increased dietary potassium intake, although a
threshold was not specified [36].

The findings on the types of food to recommend to
a hypertensive patient were worrying. This finding raises
concerns about the knowledge levels of the nurses partic-
ularly with regard to the negative effect of taking in red
meat by hypertensive patients. Hypertensive patients are
cautioned against the intake of meat in excessive amounts
[37]. In addition, industrially prepared or processed meat
products such as canned beef products and salami are often
high in sodium and saturated fats [38]. On the other hand,
when unprocessed lean meat which is low in saturated fat is
consumed, it can be a good source of magnesium.Therefore,
since hypertensive patients are generally advised to reduce
their fat and salt intake, it will be helpful that they reduce
their intake of particularly nonlean meat and processed meat
products.

The findings on recommending the intakes of salmon and
mackerel suggest that majority of the nursing students were
not aware of the beneficial role played by the natural fatty
acids such as 𝜔-3 fats found in both salmon and mackerel.
These fatty acids, such as 𝜔-3 fats, are extremely beneficial in
lowering the risk of hypertension conditions [39].

For herbs and spices, the finding indicates that some
of the students knew about the medicinal role of garlic
in lowering high blood pressure through its vasodilation
properties. Studies have indicated that supplementing one’s
diet with garlic significantly lowers elevated blood pressure
[40, 41].

With regard to cinnamon, some studies have confirmed
that even short-term use of cinnamon can significantly
reduce blood pressure, particularly among those who have
comorbidities [42, 43].

For the recommendation of intake of fats and oils, a
higher proportion indicated that they will recommend both
palm and olive oils to hypertensive patients. Ample evidence
in literature indicates that olive oil can be recommended
to hypertensive patients because it is rich in heart-healthy
monounsaturated fats and phenolic antioxidants [44, 45]. For
palm oil, past studies that were conducted to assess its effect
on blood pressure levels were mainly carried out on rats
[46, 47]. Experiments that were conducted on rats suggest
that palm oil attenuates the progression of salt-induced
hypertension and mortality [46, 47]. These experiments
revealed that the effect of palm oil on blood pressure levels
was largely dependent on whether it was heated or not. For
example, the study of Leong et al. (2008) [47] showed that
fresh palm oil has no deleterious effects on blood pressure
and cardiac tissue, but prolonged consumption of repeatedly
heated palm oil may result in an increase in blood pressure
level with necrosis of cardiac tissue. While admitting that

more research is needed to verify and substantiate findings
presented in these past studies that were mainly conducted
on rats, it can be inferred that the manner in which palm oil
is treated before consumption may determine its effects on
blood pressure levels.

In the food group of fruits and vegetables, only 44.1%
were able to correctly indicate that they will recommend
both banana and spinach to hypertensive patients. Spinach
is a green leafy vegetable for fighting against high blood
pressure, mainly because of its high magnesium content,
which helps to lower and maintain blood pressure as has
been discussed. Some specialists in the field of endocrinology
and physiology found out that consuming bananas, sweet
potatoes, and spinach on a daily basis could help reverse the
deadly condition of hypertension [48].

However, for breakfast cereals and grains, the finding
gives an indication that the nursing students’ levels of knowl-
edge about the role that oats can play in reducing blood
pressure levels are very inadequate. Whole-grain or high-
fiber breakfast cereals such as oatmeal are protective because
of their soluble fiber content [49, 50]. Oats are also high in
potassium, which is important for maintaining healthy blood
pressure as has been discussed in the text.

4. Conclusions

Findings from the study reveal that most of the final-year
nursing students have adequate knowledge of the risk factors,
signs, and symptoms and other medical conditions that
hypertension can lead to when not properly managed. The
findings also demonstrate that, with regard to prevention
andmanagement of hypertension using nutritional interven-
tions, a higher proportion (more than 80%) indicated that
hypertension patients should be advised to reduce sodium
or salt intake, lower saturated fat intake, and reduce body
weight. It is also encouraging to find that more than 90% of
the respondents indicated that they will advise hypertensive
patients to limit their consumption of caffeinated beverages
and alcoholic beverages.

However, findings from this study generally highlight
suboptimal levels of nutritional knowledge, particularly per-
taining to the role played by food sources of potassium,
unsaturated fatty acids, and soluble fiber in the management
of hypertensive conditions. In addition, majority of the
nursing students did not know the medicinal role played by
herbs and spices such as cinnamon and garlic in lowering
high blood pressures.

Findings from this study also suggest that the manage-
ment of chronic medical conditions such as hypertension
using nutritional therapy might have been overlooked or
given less attention in the Ghanaian nursing curricula and
that specific clinical nutrition courses should be introduced
to these curricula. This is particularly important to nurses,
since they are in a better position to inform and educate
hypertensive patients and even their relatives or individuals
who provide care and support through dietary modifications
to help manage the condition.
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Additional Points

Data Confidentiality and Consent to Participate. Data were
collected using an anonymous self-administrated question-
naire. All respondents provided informed consent and were
given assurance of confidentiality that the information gath-
ered will be used exclusively for research purposes. The
participants were given a cover letter andwritten information
regarding the aim of the study, voluntary participation, and
confidentiality of data. A written consent form was attached
to the questionnaire for participants consenting to participate
to be signed before completing the questionnaire.
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