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FOREWORD

This thesis is being submitted in partial fulfilment of the Master of Philosophy degree in
International Community Health. It follows guidelines according to “Option 2 — One article
submitted to an international peer reviewed journal and a summary” outlined in

Requirements of the master thesis, Spring 2016, Department of Community Medicine.

The thesis includes the introduction, literature review, methods, and methodological
considerations in full detail. The results and discussion are not included, as per Option 2.
They may be found as part of the submitted article. A manuscript of this article has been
included at the end of this document in Manuscript of Submission on page 93. The
manuscript was submitted to the international peer reviewed journal, European Journal of
Nutrition, on the 23" of March 2018, entitled: “Estimation of salt intake assessed by 24-hour

urinary sodium excretion among Somali adults in Oslo, Norway”.

This study was funded by the Norwegian Institute of Public Health and the Norwegian
Health Directorate. Funding parties did not take part in this study’s design, sample, data

analysis, or the writing of the associated article.



ABSTRACT

Purpose: High dietary salt intake is associated with increased blood pressure (BP) and
cardiovascular disease (CVD) risk. The migration of Somalis from East-Africa to Norway
may have altered their dietary habits, making them vulnerable to adverse health outcomes.
Since little is known about the lifestyle and health status of this population, the purpose of
our study was to estimate salt intake in Somali adults in Oslo, Norway.

Methods: A cross-sectional study involving 162 Somali adults (76 men, 86 women) from the
Sagene borough in Oslo, Norway. Sodium and potassium excretion was assessed through
the collection of 24-hour urine. Creatinine-based exclusions were made to ensure

completeness of urine collections.

Results: Sodium excretion corresponded to estimated dietary salt intake of 8.66 + 3.33 g/24
h in men and 7.28 £ 3.59 g/24 h in women (p = 0.013). An estimated 72% of participants
consumed > 5 g salt/day. The Na/K ratio was 2.5 + 1.2 in men and 2.4 £ 1.1 in women (p =
0.67).

Conclusions: Estimated salt intake was, while above the WHO recommendation, within the
lower range of estimated salt intakes globally and in Western Europe. Further research is
required to assess the health benefits of sodium reduction in this Somali immigrant

population
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1. INTRODUCTION

Sodium chloride (NaCl), more commonly known as salt, is an essential compound for
human life. Salt is critical for nerve and muscle function as well as for regulating body
fluids. It plays a role in the mechanisms maintaining blood volume, blood pressure (BP), and
pH balance. Salt uptake occurs through dietary consumption, where approximately every
2.54q of salt consumed yields 1g of sodium. Once salt is dissolved in the body, sodium acts
as a major serum cation in the body’s extra-cellular fluid (ECF), establishing
electrochemical gradients across membranes to move water and other ions around, out, and

into the body. We cannot live without salt — nor, it seems, can we live with too much of it.

Salt is thought to have long-term health consequences when consumed in large amounts,
over a long period of time. It is considered a major risk factor for hypertension (1), placing
elevated strain on the heart and blood vessels. Hypertension has, consequently, been the
leading risk factor for cardiovascular disease (CVD), death, and disability over the past
quarter century worldwide (2). The burden of hypertension and CVD has further stimulated
research on understanding salt and its health outcomes as well as public health campaigns

aimed at monitoring, evaluating, and reducing salt intake.

This thesis reports on a cross-sectional study that was conducted between December 2015
and October 2016. It aims to estimate salt intake among Somali adults in the Sagene district
of Oslo, Norway using one-time 24-hour urine collection. The assessment of 24-hour
urinary excretion is the gold standard method for estimating sodium intake. In addition to
fulfilling the main aim, this thesis secondarily estimates potassium intake and the sodium-to-
potassium (Na/K) intake ratio. It also models the association between socio-demographic
background variables and 24-hour sodium excretion. As is standard practice among studies
such as this (3-6), the association between BP and 24-hour urinary sodium and potassium

excretion will additionally be assessed.

It is important to note that the focus of this thesis is not on the relations between salt intake,
BP, and/or CVD. Adequate assessment requires longitudinal design, very large sample size,

and/or multiple 24-hour urine collections, which are outside the scope of a Master’s project.
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Providing high quality data to estimate salt intake in an individual population is what can
feasibly be achieved — still beneficial to the scientific community and public health as we

work towards improving health and achieving health equity for minority populations.

This thesis is will first provide a background context through a literature review, followed
by a rationale and the aims and objectives of the study. Then, the methods used to carry out
the study will be presented along with methodological considerations. The associated article
manuscript lies in Appendix, where the results, discussion, and conclusion of the study can
be found.



2. LITERATURE REVIEW

This chapter aims to provide a comprehensive report of the already-established sphere of
knowledge relevant to the study. This literature review is organized into themed sub-
sections which highlight the strengths, weaknesses, and gaps of current knowledge, theories,
and hypotheses surrounding salt consumption as it relates to: adult salt intake, health
outcomes, immigrant health, health among Somalis in Norway, dietary acculturation, and

methods for its estimation.

The literature search itself was conducted primarily through PubMed Central®, Ovid
EMBASE®, and Cochrane Library (Wiley Online Library®). The United Nations Refugee
Agency (UNHCR), the Oslo Municipality Statistics Bank and Statistics Norway (SSB) also
provided informative statistical data, beneficial for understanding the Somali context inside
and outside of Norway. The literature search was last updated on 28 April 2018. A literature

search flow chart can be found in Appendix A.

The terms salt and sodium are used interchangeably (although, specifically when referring to
measurements), according to that used in the literature being addressed. For all intents and
purposes, they are equivalent — salt being the form sodium is consumed in, holding dietary
relevance, and sodium being the physiologically significant component of salt, thought to
induce health effects. It is the element excreted in the urine which can be used to estimate

sodium (and thus, salt) intake.

2.1 Saltin health and disease

2.1.1 Salt in human physiology

As one of the most abundant cations in the human body, sodium plays a central role in a
number of vital functions. Nervous system signalling is allowed by the presence of sodium
in the ECF to carry out action potentials, facilitating brain function and muscle function. The
role of salt in the regulation of ECF osmolality, blood volume, and thus BP is primarily



achieved through the renal system. Renal regulation of sodium concentration in the ECF is
critical for the maintenance of arterial BP. An individual’s uptake of sodium into the
bloodstream will almost always differ strikingly from hour to hour based on diet. However,
the ECF concentration of sodium remains within a remarkably narrow range and must do so
to maintain vital homeostasis (7). This places a great deal of responsibility on the kidneys to
appropriately filter or retain sodium and/or water from the blood to maintain body fluid
volume, and thus BP at every moment, irrespective of sodium or water consumption. The

filtrate of this process is urine. (8)

The kidneys operate under the Renin-Angiotensin-Aldosterone System (RAAS) — a
hormonal network, which forms a negative feedback loop to decrease BP when certain
thresholds of sodium concentration and fluid volume are reached. At the lower levels of salt
intake or detected low BP, healthy kidneys will reabsorb sodium and water to increase blood
plasma osmolality, which result in water movement into the blood vessels to increase blood
volume and BP. However, at the extreme highs of salt intake, normal kidneys excrete large

amounts of sodium in the urine to prevent water retention in the blood vessels (8).

2.1.2 Recommended salt intake

Although sodium is an essential dietary mineral, there is no defined minimum requirement —
a unique quality among all other essential minerals. The minimum amount of salt intake
required per day is likely to differ between populations due to population/individual
characteristics (background diet, level of physical activity, genetics) and geographical
characteristics (climate and altitude) (9). While it is still possible for humans to consume
dangerously low amounts of salt, the practical significance of such a guideline has generally
been deemed unnecessary. The accessibility to salt used in home-cooking, in processed
foods, and in restaurant foods is universal, with the exception of few ‘unglobalized’
populations, constituting less than 0.1% of the human population (10). As such, most agree

there is virtually no risk of consuming too little salt (11).

The limit of interest, for effectively every existing public health institution, is the maximum

salt recommendation. While the WHO carries the most well-known guideline, several other



more regional recommendations exist and provide a foundation for more local salt reduction
campaigns. Table 1 displays some of the current salt recommendations. There is wide
variation, indicative of a level of non-consensus. However, all recommendations are far

lower than current salt intake in most populations (12).

Table 1. International and national salt intake recommendations for adults

Institution Maximum recommended (g/day)
World Health Organization (WHO) (11) 5

American Heart Association (AHA) (13) 3.8

Centre for Disease Control (CDC) (14) 5.8

Nordic Nutritional Recommendations (NNR) (15) 6*

Norwegian Health Directorate (16) 5

*Proposed target for Nordic population sodium reduction

2.1.3 The blood pressure response to salt
2.1.3.1 Defining blood pressure

The pressure exerted by circulating blood on the internal walls of the blood vessels is known
as BP. Pressure changes drastically throughout the cardiac cycle. Therefore, BP is given the
operational definition of systolic BP (SBP) over diastolic BP (DBP) — SBP being the
maximum pressure in the blood stream occurring immediately after contraction of the heart
ventricles (systole) and DBP being the lowest pressure in the blood stream occurring during
heart filling and ventricular relaxation (diastole). Normal, healthy blood pressure is
considered to be 120/80 mm Hg (8).

In a healthy person, BP is under tight physiological control. As described above, renal
function plays a major role in short-term regulation by maintaining the delicate salt and
water balance. Baroreceptor reflexes also detect changes in BP which can adjust the force

and speed of heart contractions, signal to alter vascular tone, and signal to up- or down-



regulate the RAAS involved in renal function. Regulation of these processes can keep BP

stable from a second to second basis (8).
2.1.3.2 Defining hypertension and its global significance

Hypertension is clinically defined as BP exceeding 140 mm Hg in SBP and/or 90 mm Hg in
DBP (8). Hypertension increases the risk of vascular complications, thus leading to CVD
such as stroke, ischemic heart disease, myocardial infarction, and heart failure as well as
kidney disease (2, 8). According to the Global Burden of Disease Study 2015, hypertension
has been the leading cause of premature death and disability over the past quarter century (1)
and is the leading risk factor for CVD, which is responsible for one third of all global deaths
(2). In a comprehensive review, the global age-standardized prevalence of hypertension was
estimated to be 31.1% in 2010 (17).

Hypertension has, historically, been considered to only affect populations in High-Income
Countries (HICs) due to sedentary lifestyles and affordable access to foods high in salt and
empty calories. Today however, the burden of hypertension is greatest in low- and middle-
income countries (LMICs) (17). In Africa, the prevalence of hypertension varies across
studied populations. It is thought to be related to a rapid increase in development,
differences in urban and rural lifestyles, and different diets, among others (18, 19). There is
currently no reliable estimate for the prevalence of hypertension among the Somali

population.

The level of salt intake is considered by many to be the leading modifiable risk factor for
hypertension (10, 20, 21). Other prominent modifiable risk factors for hypertension include
tobacco use, low physical activity, heavy alcohol consumption, and low potassium intake
(WHO, 2013).

2.1.3.3 Pathogenesis for sodium-induced hypertension

The scientific community is in general agreement that the body’s tightly regulated
BP system and strong appetite for salt is indicative of a long-conserved adaptation to
retain sodium (7, 22). Despite wide acceptance of the salt-BP relationship, the

precise mechanisms underlying the relationship between sodium and BP remain



somewhat unclear. However, over the past 25 years many ground-breaking studies
have begun to elucidate a newly discovered endocrine system involving the central
nervous system (CNS) and its effect on cardiovascular, renal, and brain function with
implications for the development of hypertension. The focus and scope of this
Master’s thesis does not allow for us to delve into its details. In short, several studies
have found that the CNS houses a hormonal network responsible for the chronic
increase in BP (7, 23, 24). Blaustein et al. (7) describe this as a “slow neuro-
modulatory pathway”, termed the ‘Aldosterone-Endogeous Ouabain-Angiotensin II’
(Aldo-EO-Ang 1) pathway, and it is critical for the development of salt-induced
hypertension (7). The BP set-point, known as the central barostat, is regulated by the
CNS and modulated by the Aldo-EO-Ang Il pathway, leading to a realignment of the
BP set point at high sodium intake (24).

Ang Il and aldosterone also seem to upregulate the local (hypothalamic) production of the
steroid, endogenous ouabain (EO) (25). This hormone has been shown to have high affinity
for an inhibitory receptor on Na/K-ATPase transport pumps, preventing the transport of
sodium out of the CSF, thus maintaining high sodium concentration there. It also acts on the
calcium signalling, leading to further elevation of BP (26).

Pathophysiological mechanisms for the development of salt-induced hypertension remain in
its early stages. Overall, modulatory peripheral and CNS control appear capable of altering
the body’s carefully regulated BP set-point, which in normotensive (i.e. normal BP) humans

is kept in check by the acute systems (7).
2.1.3.1 Epidemiology of sodium-induced hypertension

Epidemiological evidence for the relationship between BP and estimated salt intake can be
divided into two main types: 1) Evidence for an association in observational cross-sectional
or prospective studies; 2) Evidence of BP changes when salt intake is actively reduced (i.e.
effects measured from a sodium reduction intervention). In general, studies demonstrate a
weak, but significantly positive association between BP and salt intake in the general
population (10, 20, 27). However, the associations are non-homogeneous across subgroups,

including ethnicity, age, grade of estimated sodium intake, and health status (20, 27, 28).



The INTERSALT study was the first, large-scale epidemiological study to measure the
association between sodium and BP in several populations worldwide (10). Published in
1988, they included 52 populations from 32 countries (n=10 079). INTERSALT found a
significant and positive adjusted association between estimated sodium intake and SBP from
pooled results between all 52 populations, revealing increased SBP of 1.22 mmHg for 1
gram/day increase in salt intake. Within-population adjusted analyses revealed significant
positive associations between sodium intake and BP in 8 of the 52 centres, 25 centres with
positive associations not reaching significance, and 2 centres reporting a statistically
significant negative association. The associations for pooled and within-population analyses
were adjusted for age, sex, body mass index (BMI), and alcohol consumption. They also
reported that age-related increases of BP became significantly steeper with increased sodium

excretion.

Results from INTERSALT have been heavily criticized for ecological fallacy, prone to
confounding bias, and improper statistical methods (29, 30). When four out of the 52 centres
were removed, which many considered to be outlier populations, the result was weakened to
0.48 mmHg increase in SBP for every 1 g/day increase in salt intake (31). These four centres
represented four ‘un-globalized’ populations that had extremely low salt and alcohol intake,

low body weight and BP.

The Prospective Urban and Rural Epidemiological (PURE) Study (n=102 216) is the second
and most recent large-scale epidemiology study to estimate the association between salt
intake and BP (27). The study was conducted between 2002 and 2009 in 18 different
countries. The results from PURE supported findings from INTERSALT, revealing a
significant positive association between estimated sodium intake and BP, with steeper
association for increased age. The overall association in PURE was much steeper compared
to INTERSALT. Additionally, PURE found hypertensive individuals had greater increases
in BP for each 1 gram increment of estimated sodium intake compared to normotensive

individuals.

Although on a smaller scale, Stolarz-Strzypek et al. (32) produced the first longitudinal
study examining the association between BP and estimated salt intake, based on two

prospective studies on white-Europeans (total n=4 547). After 6.1 years follow-up, changes
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in SBP were positively and significantly related to changes in estimated sodium intake(1.7

mmHg for every 100 mmol increase in sodium (CI: 0.7, 2.6))

In a recent 2017-updated Cochrane Review, Graudal et al. (28) estimated the BP effect of
high vs. low sodium intake in randomized control trials on hypertensive and normotensive
samples (RCTs). They reported a significant, positive relationship between BP and salt
intake and a steeper slope of association in hypertensives, supporting PURE and
INTERSALT results. The authors also found the effect was greater in black and Asian

populations. However, there few studies on racial minorities available for inclusion (28).

Several publications have criticized the used of short-term RCTs (32, 33), such as in Graudal
et al. (34), to extrapolate lasting BP changes. In a second Cochrane Review, He et al. (20)
found longer term modest salt reduction resulted in significantly decreased BP. Again,

hypertensives and ‘non-whites’ experienced a stronger association than normotensives (20).

2.1.4 Health outcomes from high sodium intake

Although hypertension is the leading risk factor for CVD, recent and ongoing scientific
controversy has not been able to robustly conclude that increased salt intake is associated
with CVD events. Several recent meta-analyses have reported no evidence or
inconclusiveness of decreased risk of CVD events and/or mortality due to salt reduction
from cohort studies and RCTs (35-37). Interestingly, this includes the WHO report in which
they conducted their own meta-analyses, which was used as justification for their salt
recommendation (11). Only one large-scale study by Strazzullo et al. (36) — a meta-analysis

— found a significant association between sodium intake and stroke (36).

The PURE study identified evidence that the risk for CVD and mortality (just as
demonstrated with BP) differs between normotensives and hypertensives, with
hypertensives demonstrating a stronger association with health outcomes (33, 38). They also
found evidence that low (< 7.62 g/day) and high (> 15.23 g/day) salt intake was associated
with increased CVD events and mortality (33, 38). Due to the implications of these recent
studies challenging this relationship so deeply rooted in public health, further research is

required to establish consensus across various stakeholder parties.



Although less studied, there is some evidence that salt intake is related to other the onset of
other non-communicable diseases (NCDs), such as kidney disease (39), gastric cancer (40),
and osteoporosis (41). Additionally, in a meta-analysis conducted in 2017, Moosavian et al.
(42) reported that high salt intake was associated with increased BMI and waist
circumference (both indicators for obesity). However these studies were not especially

conclusive.

2.1.5 Salt sensitivity

Part of the difficulty in establishing a safe range of salt intake for the general public is the
marked heterogeneity of the BP response to salt intake. Some individuals manifest large
changes in BP in response to altered dietary salt — termed salt sensitive — while others show
no variation in BP, termed salt resistant (43). Salt sensitivity is estimated to be present in
51% of hypertensives and 26% of normotensives, explaining the greater response to higher
salt intake in hypertensives (44). It appears to represent a complex interaction of genetic and
environmental factors which, independently of altered salt intake, can control susceptibility
for BP changes and cardiovascular health (45).

There is growing evidence that genetic mechanisms underlying the BP response to salt are
critical for salt sensitivity (45). To be brief, the presence of alleles that code for protein
factors directly and indirectly involving salt transport across cell membranes — such as
sodium and potassium channels and enzymes — appear to alter the extent of salt and water
retention as well as arterial compliance (43, 45, 46). It thus lends the argument that certain
ethnic groups that share a similar gene pool may present greater salt sensitivity than others
(47). However importantly, phenotypic expression of the allele is often altered by

environmental factors.

Little is known about salt sensitivity in the Somali population, residing in the Horn of Africa
or elsewhere. Only one study was found in the literature search, which reported that Somalis
exhibited a less efficient baroreceptor reflex compared to “whites” (unknown ethnicity)
when on a high compared to a low salt diet (48). The authors state this result indicates
“blacks” are slower to decrease BP to normal levels when subjected to high blood volume.

However, there were several problematic aspects of this study. Firstly, it was based on a
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very small sample (20 individuals; 10 Somalis and 10 “whites”). Secondly, long-term effects
on BP are unknown since the participants were only followed for seven days on the high and
low salt diet. Thirdly, the term “black” was used to generalize results. However, this is
misleading, as “black” is not an ethnic group and race has little genetic foundation —

especially among people of African origin.

The majority of the research on African populations has been conducted on African
Americans. While there is evidence they are more salt sensitive than other groups (49) the
African American gene pool is a unique subset of a native Western African gene pool.
Therefore, results should not be generalized to other African populations.

Diet quality is a key modifiable risk factor for salt sensitivity. The Dietary Approaches to
Stop Hypertension (DASH) diet was introduced in 1995 and involves the consumption
several portions of fruits, vegetables, and low-fat dairy products daily (50). The DASH diet
was used in a large RCT (n=456) and found that those who adhered to the DASH diet were
less salt-sensitive compared to those on a control diet. The DASH diet is considered to be a
high-quality diet in general due to the concentration of appropriate nutrients, such as
potassium. Potassium, has over the past two decades, been shown to have an especially

strong relationship to salt-sensitivity

2.1.6 Potassium

Potassium, also an essential dietary mineral, is the most abundant cation in the ECF (8).
Along with sodium, it is involved in maintaining osmolality of blood plasma, cells, and the
ECF and in the excitability of axon potentials. Significantly, dietary potassium can exert a
dose-dependent effect on sodium sensitivity (46, 49, 51). It has shown to have moderate BP
lowering effects independently and by decreasing sensitivity to salt, as reported by
INTERSALT (10) and the PURE study (27). Authors involved in the PURE study also
reported estimated potassium intake of over 1.50 g/day was associated with a significant
reduction in the risk of mortality and CVD events (38). In a systematic review conducted in
2011 on the effect of increased potassium intake on cardiovascular risk factors, the authors
reported that, in addition to reducing BP, higher dietary potassium had a significant inverse

relationship with incidence of stroke (52). On the basis of the evidence provided by this
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analysis, the WHO established its first guideline for potassium intake in 2012,

recommending adults consume over 90 mmol/day (equivalent to 3.51 g/day) (53).

Estimating the sodium-to-potassium (Na/K) ratio in studies has become routine due to their
opposing relationship to BP changes and the ability to easily estimate the intake of both
electrolytes when employing a urinary excretion method. Diets based on processed foods
tend to be sodium-rich and potassium poor (high Na/K ratio), whereas diets based on high
fruit and vegetable intake tend to be potassium-rich and sodium-poor (low Na/K ratio) (46).

2.2 Salt intake

2.2.1 Global status

Quantification of global, regional, and national levels of dietary salt intake has been a
cornerstone for the monitoring and implementation of salt reduction interventions — a
priority for major global and national organizations to reduce the burden of non-
communicable disease (54, 55). In the majority of literature estimating salt intake in various
populations, salt intake status is compared to the guideline administered by the WHO in
2012 (11), recommending an upper limit of five grams of salt intake per day. However, other

more regional guidelines do exist (see Table 1).

The most recent systematic analysis of global salt intake was conducted as part of the Global
Burden of Disease (GBD), Injuries, and Risk Factors Study 2010 collection. According to
the GBD 2010, global mean sodium intake was 3.95 g/day. However the range of sodium
intakes varied substantially across populations globally — from 1.48 g/day in Kenya to 5.63
g/day in Uzbekistan, corresponding to 3.63 and 14.3 grams of salt/day, respectively (12).
The lowest average salt intake was found in populations in Sub-Saharan Africa, Latin
America, and the Caribbean (12). Wide variation in sodium intake, with relatively low
uncertainty was identified in Western Europe — ranging from 3.28 (2.99, 3.59) g/day in
Denmark to 4.43 (4.23, 4.62) in ltaly, whereas the highest intake was found in Asian
populations (5.11 g/day) (12). In all regions, sodium intake was modestly higher for men
compared to women, in the range of 8.9% higher in South Asia to 10.7% higher in Western
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Europe. Age differences in sodium intake were small — around a 6% increase from age 25-

29 to 40-44, and plateauing subsequently (12).

2.2.2 Salt status in sub-Saharan Africa

In the literature search for estimates of salt intake among populations in sub-Saharan Africa,
two systematic reviews were identified as relevant, including the GBD 2010 (12). The GBD
2010 estimated sodium intake of 2.47 g/day, corresponding to 6.27 g/day of salt, in sub-
Saharan Africa, based on 20 studies. Compared to other regions, the estimate from sub-
Saharan Africa had the fewest data points, resulting in high uncertainty. Findings ranged
from 2.18 (2.05-2.32) in Eastern sub-Saharan Africa to 2.76 (2.58-2.95) in Western sub-
Saharan Africa (12).

The second relevant source found was a systematic review and meta-regression of salt intake
estimates in sub-Saharan Africa was published in 2016 by Oyebode et al. (56). They found
there have been no estimates of salt intake below five grams (the WHO recommended limit)
reported from Sub-Saharan Africa since the 1990s. Contrary to the two global systematic
reviews (12, 57), Oyebode et al. found no gender difference in estimated salt intake. From
this, the authors propose that population-specific research is required since demographic and
lifestyle risk factors likely differ across populations. Oyebode et al. (56) did not provide an
average estimated salt intake among regions or across all populations in Sub-Saharan Africa.

The implementation of salt reduction strategies in sub-Saharan Africa is hindered by the lack
of national strategies, reflected in the relative scarcity of salt intake estimates in this region
of the world (58).

2.2.3 Somali population salt status

There were no studies identified from the literature search estimating salt intake in Somalia
or Somaliland. There was, however, one study found which estimated salt intake among
Somali immigrants to Florence, Italy (59), and it is also the only study we were able to find

on salt intake among adult immigrant groups. See Appendix A for search flow chart.
This single study, conducted in 1992 by Modesti et al. (59), reported salt intakes at baseline
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(within two days of arrival to Florence) and at six months of residence in Florence. Salt
intake increased significantly from 2.80 g/day at baseline to 5.67 g/day at six months (59).
The baseline measurement may be a crude reflection of salt intake among Somali adults
residing in Somalia or Somaliland since data was collected almost immediately upon their
arrival to Italy. However, the study is relatively old (over 20 years), sample size was very
small (n=25) and the method to estimate salt intake (24-hour urinary excretion) is almost
completely influenced by day-to-day variability of salt in the diet (discussed more in
Chapter 2.3.2). Their diets may have changed substantially within the one to two days of
residence in Florence merely due to food availabilities, meaning the baseline estimate would
reflect the amount of salt eaten over the previous day in Italy as opposed to what was
recently or habitually eaten in their home country. However, there is no doubt an enormous
increase in salt intake after six months, which may reflect their habitual salt intake as settled

Somali residents in Florence, Italy.

2.2.4 Norwegian population salt status

The only current estimate on salt intake in the Norwegian population comes from a
population in Tromsg, in the northern region of Norway. Presented at the EuroPrevent 2017
conference hosted by the European Society of Cardiology, H. Meyer et al. (60) found men
consumed 10.2 grams/day and women consumed 7.4 g/day of salt estimated from the
collection of 24-hour urine.

Only one other study was found estimating salt intake a Norwegian population, but is not
recent. Published in 1983, Omvik et al. (61) reported salt intake of 192.5 mmol/day. It

corresponds to slightly higher salt intake than that found in the Tromsg population.

2.2.5 Summary

It appears that nearly every adult population studied within the past 25 years is estimated to
consume over five grams of salt per day — the upper limit recommended by the WHO.
Mozzafarian et al. (62) estimated that 99.2% of the global adult population exceed this cut-

off. Nevertheless, there are large regions of the world that have not been studied. Results
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from the literature search point specifically to knowledge gaps for populations residing in

the global south as well as immigrant populations.

2.3 Estimating dietary salt intake

Regular population estimation of salt intake is critical for monitoring and reporting on salt
intake targets and recommendations. Currently, a variety of methods are available and used
for measuring dietary salt intake. However, all methods are met with particular challenges,
which make precise and accurate estimation of intake in individuals and/or the population
demanding and often problematic (6, 63). Recognition of these challenges, and thus interest
in assessing the validity of various methods for measuring salt intake, has increased
dramatically within the past two decades. They are important discussions to be aware of
prior to conducting a study of salt intake estimation to appropriately align aims with

methods and implications with limitations.

2.3.1 Dietary assessment

Common dietary assessment methods to estimate salt intake include 24-hour dietary recall,
dietary record, and the food frequency questionnaire (FFQ). These methods are
advantageous over urine methods for their potential to collect detailed information on the
dietary sources of sodium intake as opposed to only a quantification of estimated salt intake
as a whole (64). Knowledge of the foods most associated with high salt intake within a
population can inform public health on how to most effectively reduce salt intake based on

interventions targeting processed food marketing and consumer education (63, 65).

Food frequency questionnaires (FFQs), in particular, are advantageous for their self-
administration and machine-readability, making them practical and cost-effective (65). They
also allow relatively long-term, habitual diet to be assessed. On the other hand, dietary recall
and prospective dietary records can only feasibly track the diet for a few days, are labour
intensive for participant and researcher, and can be expensive. However, they are more
precise than FFQs (66).
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Although dietary assessment has high practical potential, the validity of the method as a tool
for measuring salt intake in a population is questionable (63). Particularly concerning is that
significant bias can easily be introduced by both participant response and interpretation by
the researcher since the methods are highly dependent on accurate and precise quantification
of foods. Underreporting of general intake and of specific foods/nutrients by participants has
consistently been found in previous studies, across all studied types of dietary assessment,
which generally perform poorly in sensitivity analyses (65, 67-69). In particular, the
tendency for under-reporting of energy intake introduces bias for sodium intake estimation
since sodium intake is highly correlated with total energy intake (64, 70). In a recent study
published in 2018, Y. Park et al. (71) found Automated Self-Administered 24-hour recalls
(ASA24s) 4-Day Food Records (4DFRs), and Food Frequency Questionnaires (FFQs)
underestimated sodium intake by 15-17%, 18-21%, and 29-34% respectively, when
compared to the 24-hour urinary sodium biomarker. Other studies generally found similar or

greater under-reporting of sodium intake.

2.3.2 Urine assessment

In contrast to dietary assessment, urine assessment involves the measurement of the
concentration of sodium ions in the urine, often through an ion electrode. It is estimated
approximately 98% of sodium in food is absorbed into the blood stream and approximately
90% is detectable in the urine over a given 24-hour period (72). The 10% loss has been
attributed to sweat and faeces, and can be variable across seasons (63). Despite these losses,
the collection of 24-hour urine is considered to be the most valid biochemical indicator of
daily dietary sodium and thus, widely regarded as the ‘gold standard’ method for sodium
intake. As per its name, it involves the collection of all urine throughout a 24-hour period,
thereby enabling the estimation of daily sodium intake.

However, 24-hour urine has its challenges. Practically, 24-hour urine collection is
burdensome for participants undertake, which can deter many from recruitment and from
successful completion of participation, thus lowering the response rate and introducing
selection bias. This was a particular concern raised at the WHO NCD surveillance
monitoring and evaluating consultation, held in February 2012 in Oslo, Norway (73). A
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wide range of response rates have been reported in recent studies — the most successful of
which hover around the 50% margin. Some studies have reported extremely low response
rates — around 20% in a study from Australia in 2014 (6) and 10% in a study from
Switzerland in 2012 (74), when using random sampling methods. Response rates as low as
these bring representativeness of study samples into question. As M. A. Land and
colleagues argue, in these situations “the random sample effectively becomes a volunteer
sample” (6) when they observed their volunteer sample produced similar findings to a
random sample in Lithgow, Australia. As such, difficulties in obtaining a representative
sample population providing 24-hour urine has the potential to introduce bias,

compromising internal validity and limit the generalizability of findings.

The burdensome nature of the 24-hour urine procedure has also resulted in under-collection
and over-collection. However, there are various methods used to detect incomplete samples.
Oral administration and urinary recovery of para-aminobenzoic acid (PABA) is a common
method and considered the gold standard for completeness detection (75). It is excreted in
the urine at the same rate as sodium, thereby allowing detection of under-collection.
However, there are reported issues including decreased excretion with increased age and
non-adherence to oral administration instructions, greatly reducing its potential as the most

objective indicator available (76, 77).

Assessment of 24-hour creatinine excretion, 24-hour urine volume, self-report, or a
combination of these methods have also been widely used in population studies (3, 4, 6, 78,
79), including in the INTERSALT study (10). However, as A. Wielgosz and colleagues
found, there is significant variation in estimates of sodium excretion depending on which
method is used and which thresholds are chosen when compared against the use of PABA as
the gold standard (75). They suggest administration of PABA should be used in all 24-hour
urine studies to estimate population intake. However, as discussed above, PABA has its own
complications that can undermine standardized detection of completeness. Balancing
effectivity and feasibility for detecting completeness of 24-hour urine collection is still under

investigation and currently a topic receiving attention in the field of dietary biomarkers.

When complete, 24-hour urine is an excellent measure of the sodium ingested by an

individual over the given 24-hour period. However, it is a less accurate measure of habitual
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sodium intake. Day-to-day variability in the diet is common. Therefore, 24-hour sodium
excretion will be as variable as intake (72). As such, the collection of repeated 24-hour urine
samples is recommended to gain an understanding of habitual (or average) individual
sodium intake, particularly when studying its relationship to health outcomes (80). However,
24-hour urine collection can provide a valid estimation of population average and range of
sodium intake (63, 72, 80).

Due to concerns of low response rate and the burdensome impracticalities associated with
the collection of 24-hour urine, the collection of spot (or ‘casual’) urine to estimate 24-hour
sodium excretion has become increasing popular. Spot urine collection has many advantages
over 24-hour urine collection. In many cases, it requires only one encounter (providing one
single urine void) and can be collected on-site, as participants visit a survey centre for
example. It also requires less training for staff (81). This enables spot urine to be easily
included in large population health and nutrition studies (63).

Several equations exist, which aim to convert spot urinary sodium concentration to
estimated 24-hour sodium concentration. Three methods are most commonly used — the
Kawasaki method (82), the INTERSALT method (83), and the Tanaka method (84).
Validation studies comparing various spot urine methods to the 24-hour urine gold standard

have, over the past 10 years, been published extensively.

The efficacy of spot urine to estimate 24-hour sodium excretion still remains under fierce
investigation (81, 85-87). Spot urinary sodium is likely a reflection of sodium intake
consumed in the very short term — a few hours prior to urination perhaps (63). This suggests
that variation of urinary sodium concentration throughout the day is likely highly variable
depending on the timing of eating and the contents of the diet. Evidence of this diurnal,
variation at the individual level has been reported, showing that night-time samples tend to

have lower sodium concentrations than those collected during the day (88).

In a recent study published by Allen et al. (89), they assessed the validity of four predictive
equations — Kawasaki, Tanaka, INTERSALT, and Mage — for estimation 24-hour sodium
excretion from four timed urine samples (overnight, morning, afternoon, and evening) in a

multi-ethnic sample population from the United States. They found, while the Tanaka
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equation produced the least bias, none of the equations performed uniformly well across
varying demographic groups (gender, race/ethnicity). In a similar, recently published study,
Zhou et al. (90) found the Kawasaki, INTERSALT, and Tanaka methods resulted in very
high bias for a Chinese, adult population. However, several studies demonstrate that spot
urine collection using various predictive equations to estimate 24-hour urine is an adequate

estimation of mean urinary sodium excretion, despite significant individual bias (85, 91).

2.3.3 Summary
Two main methods for estimating salt intake were reviewed in this sub-chapter.

1. Dietary assessment

2. Urine assessment

Prospective dietary record, 24-hour dietary recall, and FFQs are considered dietary
assessment and do not employ a biomarker as an indicator for sodium intake. They rely on
the participant to report consumption of foods and knowledge of salt content of foods in
order to estimate sodium intake. While they provide valuable insight to particular food
groups or foods that may be contributing to high salt intake in a population, dietary

assessment methods are not the most reliable for estimating salt intake.

Urine collection, instead employs sodium concentration in the urine as a biomarker for
sodium intake. The collection of 24-hour urine is considered the gold standard method for
estimating sodium intake. However, its burdensome nature can compromise response rates
and thus increase bias. Spot urine collection could provide a solution, as an estimate of 24-
hour urinary sodium. However, predictive equations for estimation have been shown to be
biased at the individual level. At the population level, the use of spot urine is considered to

be adequate, but still uncertain due to insufficient research.

Despite the challenges and potential shortcomings of the 24-hour urine method, the
overwhelming majority of literature supports 24-hour urine collection as the best indicator,
and therefore ‘gold standard’ of salt intake. A major conclusion drawn from this section of

the literature review is that estimating salt intake is challenging, even in HICs.
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2.4 Somalis in Norway

2.4.1 General geography and anthropology

Ethnic Somalis originate from a region on the north-eastern African continent known as the
Horn of Africa, which today includes the countries of Somalia, Somaliland, Djibouti,
Ethiopia, and Kenya. For the most part, Somalis share a uniform language, Somali, are
primarily Sunni Muslim, and belong to a patrilineal society forming clans and sub-clans
based on Islamic and traditional practice. Such groups are linked to specific geographic
origin, identify all Somalis and their affiliations, forming the basis for their social structure —
hierarchy and roles.

A significant portion of Somalis in the Horn of Africa engage in a nomadic or semi-nomadic
way of life, with around 25% percent of the population in Somalia defined as nomadic by
the United Nations Populations Fund (UNFPA) (92). Their non-sedentary, pastoral lifestyle
has meant that national borders were often crossed, in following natural resources, resulting
in a people more defined by ethnicity and clan than geographic location or political border.
While Somalian refers to those of residing in the nation of Somalia, Somali refers to their

shared ethnic identity, transcending borders, and is the relevant term for this thesis.

The Somali civil war officially began in 1988 as an armed resistance to the state. Since then,
state opposition transitioned into inter-clan fighting and further into intra-clan fighting,
fuelling armed conflict that continues to this day. The widespread poverty and instability
pushed many Somalis to refugee camps in neighbouring countries and to migrate to Western

countries, creating a complex diaspora (93).

According to the United Nations Refugee Agency (UNHCR), there were 870 000 people
from Somalia registered as refugees in the Horn of Africa and Yemen at the beginning of
2018, the majority of which reside in refugee camps in Kenya and Ethiopia (94). However,
these numbers are likely greater if taking into account all ethnic Somalis in the Horn of
Africa who may be affected by the unrest. Many have also migrated en-masse to Europe,
North America, and the Middle East where numbers are steadily increasing as displaced

Somalis seek asylum, often via dangerous routes. The number of ethnic Somalis worldwide
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remains somewhat uncertain, but estimated to be around two million by the UN Populations
Division (UNDP) in 2015 (95).

Somalis therefore constitute a substantial diaspora, plagued by recent and current hardships.
As a group, they can be challenging to define as an outsider, unlinked to nationality. Long-
term mass migration due to war and famine can negate their ties to the Somali state (as many
are born in refugee camps or abroad), further complicated by their persisting quasi-
borderless nomadic lifestyle. Ethnic Somalis are a rapidly changing global distribution and

truly a people spread across borders.

2.4.2 Settlement in Norway — demographics

Norway is an HIC characterized by stable socialist politics, low unemployment, offering a
high quality of life, and consistently ranked first on the Human Development Index (95).
Immigration of people from Sub-Saharan Africa is a relatively new occurrence in Norway,
with cultural enclaves only established over the past 30 years. According to Statistics
Norway, there were approximately 30 000 Somalis living in Norway in 2017, with around
40% who reside in the Oslo Municipality (96). Consequently, Somalis constitute the largest

non-European immigrant group in Norway and the second largest in Oslo (96).

The vast majority of Somalis have come to Norway seeking asylum and family reunion (96).
According to Statistics Norway, Somalis in Norway are among those with lower education
and less employed compared to Norwegians (97). Out of all the major immigrant groups in
Norway, Somalis have the highest unemployment rates (98). Moreover, over 10% of
Somalis over the age of 16 in Norway have not been formally educated (99). The most
recent arrivals tend to be the least educated as they have spent the longest residing in
Somalia and the neighbouring regions where infrastructure has been in worsening states of
devastation over the past 25 years. Nevertheless, Somalis are the most satisfied with their

living conditions out of the major immigrant groups, according to Statistics Norway (100).

2.4.3 Health and dietary habits

There is little known about the health and nutrition status of Somalis in Norway. Somalis in

Norway tend to be a relatively young group. Morbidity and mortality patters are still
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emerging, however Norwegian national data suggests the risk of CVD is slightly higher

among Somali immigrants than that in the Norwegian population (101).

Other studies found that duration of residence in Norway was associated with higher
prevalence of diabetes and obesity most attributable to a decrease in physical activity and
drastic change in diet as they adjust to a comparatively sedentary lifestyle and novel food
availabilities in Norway (102, 103). However, the studies did not delve into the details of
diet.

There is strong evidence from studies on other immigrant populations that the burden of
chronic conditions related to dietary change increases with length of residence in the host
country (104). The change in nutritional availabilities from their home-country to host-
country is likely immense, as they are faced with affordable high caloric and low nutritional
foods (105, 106). In Canada, for example, longer length of residence is associated with
increased sodium and fat intake (104). A study from the United States found African
immigrant men to New York City had low levels of fruit and vegetable consumption (thus
low potassium) and little understanding of the benefits of these foods (107). Albeit, the
interaction between migration, nutrition, and health is likely not all negative. For example,
immigrants to HICs have been shown to consume more calcium, vitamin D, and iron — thus

avoiding deficiencies that are prevalent in LMICs (108).

Moreover, cultural differences in health perception can alter the way an ethnic group
assesses a health situation. In a study by Renzaho (109), he states that obesity is not defined
nor seen as a disease with health consequences in many Sub-Saharan African countries.
There is evidence Somalis, like other ethnicities in the region, prefer larger body sizes (106)
— a product of their recent history and sustained battle with infectious disease and poverty
(109). Interestingly, a survey conducted by Statistics Norway in 2016 reported that
immigrants thought their health was ‘good’ or ‘very good’ (73%), which was lower, but

close to the Norwegian population (83%).

After a detailed search of literature, the specifics of dietary and lifestyle risk factors for

disease are unknown. Assumptions about susceptibilities to disease among Somalis in
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Norway should be made cautiously due to the specificity and variation within each

population.
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3. RATIONALE FOR THIS STUDY

Robust evidence from epidemiological studies and meta-analyses demonstrates that salt is a
risk factor for increased BP. Due to the high and increasing prevalence of hypertension
globally, it is critical to monitor salt intake. The recent questioning of the safe range of salt
intake and the relationship between CVD/mortality and salt intake furthers this importance.
There is mounting evidence to suggest that a population-specific understanding of salt intake
IS necessary. This is for two main reasons. Firstly, salt intake differs remarkably across
populations, thus demanding different approaches and targets for interventions intending to
bring salt intake to healthy levels. Secondly, sensitivity to salt is heterogeneous across

populations. Its specificity is bound to both genetic and environment context.

Somalis and their associated diaspora constitute an understudied population worldwide, on
which there is no recent or accurate information on their salt intake status. There is indirect
evidence to suggest Somalis in the diaspora may be at high risk of developing hypertension
and CVD due to rapid lifestyle changes. As one of the largest immigrant groups in Norway,
these knowledge gaps pose a barrier to achieving health equity between Somali immigrants

and their host population.

This study aims to provide a baseline salt intake estimate of a Somali population in Norway,
which is a priority for Norwegian health authorities. It employs the gold standard biomarker
for salt intake — 24-hour urinary sodium excretion — measured through the collection of 24-
hour urine. Obtainment of high quality data will serve as a baseline for building a well-
informed profile of Somali immigrant health and associated risk factors. This has valuable
application as it can inform effective health promotion to meet targets in the global effort to
prevent hypertension and cardiovascular events as well as bring us closer to achieving

consensus on safe ranges of salt intake.
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4. RESEARCH AIMS AND OBJECTIVES

MAIN AIM

The aim of this thesis is to estimate the daily salt intake among adult (age 20-67) Somalis in

the Sagene district of Oslo, Norway.

OBJECTIVES

1) Estimate the dietary salt intake through the analysis of 24-hour urine

2) Measure the association between estimated sodium intake and socio-demographic
factors

3) Estimate the dietary potassium intake through the analysis of 24-hour urine

4) Measure the association between blood pressure and estimated sodium intake,

estimated potassium intake, and estimated Na/K intake ratio
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5. METHODOLOGY

This chapter provides a description and justification for the methods used to answer the
research questions and fulfil the research aims. It opens with a brief overview of methods,
followed by study design, participant sampling/recruitment, data collection tools, the
procedure, ethics, methodological considerations, and lastly, a description of the statistical

analysis carried out.

The methods employed throughout the study were guided by the WHO STEPwise approach
to non-communicable disease risk factor surveillance (STEPS) — a tool developed by the
WHO in 2003 to assist countries in undertaking NCD risk factor surveys (110). It aims to
provide feasible, standardized protocol and tools for surveyors such that data areas
consistent as possible and can enable comparisons across populations and time. In line with
STEPS, this study emphasizes the collection of small amounts of high quality data over
large amounts of low quality data through adherence to standardized methods as well as the
assembling of risk factor information from a standardized questionnaire before moving to

more complex biochemical analyses of urine (110).

5.1 Overview

This study is part of a larger project to survey risk factors for NCDs among Somalis in Oslo,
Norway. It employed a community-based, descriptive, cross-sectional design. The study
was conducted in the Sagene district of Oslo, Norway where the purpose of sampling was to
recruit all eligible members living in that district. The sample population consisted of adults
(age 20-67) of Somali background. Data collection occurred between December 2015 and
October 2016. To estimate sodium and potassium intake, 24-hour urinary electrolyte
excretion was measured. Samples were collected in Oslo and sent for analysis at the
Medical Laboratory at the University Hospital of North Norway. Demographic variables
were collected through a structured questionnaire. A validated oscillometric monitor and
standardized protocol were used to measure BP. The final sample consisted of 159

participants. All data were assembled in the Services for Sensitive Data (TSD) IT-platform,
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which is a remote, secure server where data analysis took place. Statistical analysis was

performed using SPSS, Version 24.

5.2 Design

A cross-sectional, descriptive design was deemed appropriate for answering the principal
research objective of estimating salt intake among Somali immigrants in Oslo, Norway
Additionally, the objective of measuring the association between salt intake and potential
risk factors also supports the use of a cross-sectional design. As discussed in Chapter 1, this
study’s primary aim is not to assess the causal relationship between salt intake and BP or
health outcomes. Therefore, a longitudinal design was not deemed necessary. However, this
study design does provide a baseline survey for a follow-up study be conducted to better
assess the association and directionality of the relationship between salt intake and health
outcomes in a longitudinal design. Adherence to standardized protocol guided by WHO
STEPS for this baseline study will prove beneficial for future follow-up and cross-
population comparison. However, for the purposes of the principal study objective, a cross-

sectional design was sufficient and feasibly ideal.

5.3 Participants

5.3.1 Defining the study area and population

Oslo is Norway’s largest and most culturally diverse city, divided into 15 districts which
operate their own community organizations and activities. The district of Sagene in Oslo,
Norway is just 3.1 km?, with a total population of 39,918 in 2015 (111), and lies near to the
metropolitan centre of the city. It was estimated there were 1,370 Somalis living in Sagene
in 2015, making Sagene the third-most Somali-populous district in Oslo (and therefore in
Norway) (112). The Somali community, in this district, is dense, and has a reputation for
being a tightly-knit community. Numerous Somali organisations exist, allowing excellent
access to participants. For these reasons, Sagene was chosen as an ideal study area to recruit

the sample population.
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The target population is adults (20-67 years old) with a Somali background living in the
Norway. This includes Somali immigrants of any immigration status and all Norwegians
born to Somali immigrants. Somali was defined as any person who self-identifies as ethnic
Somali and/or identifies as having a Somali background.

5.3.2 Sampling strategy

A non-probability sampling strategy was employed. Conventional probability sampling
methods — namely random sampling — often used in quantitative studies were not applied in
this study since previous attempts to do so in immigrant populations in Norway resulted in
low response rates (113). For example, Somalis were not included in the Oslo Health Study
(HUBRO) (113) due to low response rate. HUBRO recruited participants through letters sent
via post to a randomized sample of Somalis using demographic data from Statistics Norway.
Reflection upon HUBRO revealed that Somalis were less trusting of impersonal, written
information and thus may be more receptive to oral communication among people of the
same background and shared language. In order to improve the response rate for this study, a
community-based, voluntary sampling strategy in one district was deemed more appropriate.
The goal of sampling was therefore to recruit all eligible Somali adults in the Sagene

district. For this reason, a sample size calculation was not conducted prior to recruitment.

5.3.3 Inclusion criteria

Potential participants were required to fulfil the following criteria to be included in the

study:

- Must be between the ages of 20 and 67 years old
- Must have Somali background (self-defined)
- Must have their home address registered in the Sagene district of Oslo, Norway

- Any genders were permitted

There were 272 potential participants who were identified as eligible during the recruitment
process. The term “Somali background” was used during recruitment so as to not exclude
potential participants who were not direct immigrants from Somali regions. Inclusion based

on ethnicity was self-defined by the participants. Citizenship was not a factor for inclusion.
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5.3.4 Exclusion criteria
Participants were excluded from the study if:

- Pregnant

- Begun diuretic medication less than 2 weeks prior to recruitment
- Diagnosed with kidney failure

- Diagnosed with haemorrhage

- Diagnosed with liver disease

These conditions disturb, what would otherwise be, physiologically regular urinary
electrolyte and/or volume excretion in response to dietary intake (114, 115). Since 24-hour
urinary electrolyte excretion was used as the biomarker to estimate electrolyte intake in this
study, known conditions that prevent urinary excretion from reflecting intake were
excluding factors. There were 20 potential participants excluded from the study based on
these grounds, leaving 252 people who were eligible to give consent.

5.4 Recruitment

5.4.1 Community-based efforts and cultural sensitivity

In order to reach the greatest number and widest range of people of Somali background in
the district, a community-based effort was mobilized. This included the help of Somali
organizations, the district healthy life centre, volunteer centre, district medical officer, and
community centre. Also, ten youth volunteers and three project assistants were identified by
partner organizations. They aided in the recruitment of participants and in data collection.
Contact with these parties was established and they worked to disseminate information
about the study through Somali radio, community centre activities, and other informal
methods, such as oral communication. The Somali organizations were particularly
instrumental in establishing contact with potential participants since the majority of Somalis
residing in Sagene are members. The district medical officer’s office, healthy life centre and

the community development centre also assisted in the dissemination of information in the
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attempt to reach the remaining eligible Somalis who were not members of the Somali

organizations.

An official information meeting was held at the Sagene community centre on the 29™ of
November 2015. Partner organizations posted information sheets to notify and encourage
eligible members to come (See Appendix B for information sheet). At the meeting, members
were informed about the purpose of the study, the various processes they would be involved
in as participants, and the potential risks and benefits of participation. A question period was
also held. They were given contact information and were encouraged to arrange an

appointment with the researchers for signing of consent and data collection.

Cultural sensitivity was integral throughout the recruitment process for adequate
recruitment. As such, oral communication between partner organizations and potential
participants was encouraged to establish trust. In addition, potential participants were
notified that Somali female project assistants were available during the data collection

process — important for a balanced recruitment of men and women.

5.5 Measurement tools

5.5.1 Urine collection

All components of the urine collection kit were purchased from the medical and laboratory

equipment company, Sarstedt AG & Co.

1) A 3.0 litre urine container for 24-hour storage and a 500 mL receptacle (UriSet24®)
2) An integrated unit for closed urine transfer using a vacuum system (V-Monovette®)

3) A 2 mL polypropylene micro-tube

Both UriSet24® and the V-Monovette® system are European Conformity (CE) and In-Vitro
Diagnostic Directive (IVDD) certified (116). The receptacle and urine container system was
ideal since it allowed women to easily collect urine — a barrier that can be a deterrent for
women to participate. Also, the 3.0L container was equipped with a transparent inspection
strip to easily measure total urine volume, such that feedback could be given to participants

immediately. The closed-urine transfer system to the micro-tube was an advantage as well,
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preventing contamination of the urine in the sample sent to the laboratory for analysis. See

Appendix C for full urine collection kit specifications

5.5.2 Laboratory analysis

Urine samples were analysed in one-batch at Medical Laboratory, University Hospital of
North Norway (UNN) for 24-hour urine creatinine, sodium, and potassium concentration.
The Medical Laboratory, UNN has been certified by Norwegian Accreditation according to
the standard, NS-EN SO 15189 TEST 209. The laboratory at UNN employed the VDD
approved Roche Hitachi system — an indirect ion-selective electrode (ISE) to determine ion

concentration (117).

5.5.3 Questionnaire

To collect socio-demographic variables, an interviewer-administered questionnaire in
Norwegian was employed (see Appendix D for questionnaire). The project leader or project
assistants were responsible for asking the questions and filling the questionnaire. All
assisting members were proficient in Somali and Norwegian to assist with proper translation
and clarification. The project leader was always present to ensure standard comprehension

and recording.

The questionnaire was an updated version of that used in HUBRO (113). A pilot study was
conducted, primarily to test areas which were not relevant for this particular sub-study.
Since the questionnaire was used for the entirety of the broader project on risk factors for
chronic disease among Somali immigrants in Oslo, the majority of the assessments did not
pertain to this particular study. See Table 2 for description of variables that were collected
from the questionnaire. Variables chosen were identified as possible associated socio-
demographic factors for salt intake by construction of Directed Acyclic Graphs (DAGS) as

informed by the literature review:

5.5.4 Blood pressure testing

Blood pressure was measured using the automated device, Omron HBP 1300. The device

has been validated in accordance with international protocol from the European Society of
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Hypertension(118). Hypertension was defined as >140 mmHg systolic and/or >90 mmHg
diastolic. Those who were on antihypertensive medication were also considered

hypertensive.

5.6 Urine-based exclusion criteria

Participants with incomplete urine collections were excluded from the analysis. This was
assessed through a combination of factors, where participants were excluded if they met any

of the following criteria:

1. Creatinine < 4 mmol/24h for women and < 6 mmol/24h for men
2. Urine volume > 500 mL/24-hour for either gender

3. Reported missed collection

A total of two participants were excluded from the sample due to creatinine levels below the
threshold.

5.7 Data collection procedure

The following is a step-by-step recount of the data collection phase of the study:

Recruitment and data collection began quickly after the information meeting, commencing
in December 2015 and was completed by October 2016. A private office was provided by
the district. It served a meeting point for the project leader and participants for the signing of
informed consent and the first phase of data collection. Having been given telephone and
address contact information for the private offices during the information meeting, willing

participants were able to either schedule an appointment at a designated time or drop-in.

One participant was permitted in the office at a time with the project leader. It began with
orally ensuring the participant understood the terms of consent in Norwegian or Somali and
signing of the consent form, also in Norwegian (Appendix E1) or Somali (Appendix E2). A
key list was updated including the participant’s full name, telephone number, and an

identification (ID) code (to be used as their anonymous identity on all future data).
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The questionnaire was filled in the same appointment and was reviewed by the project
leader. Blood pressure was also taken in the office, after questionnaire filling. If
abnormalities in BP were identified, the project leader informed the participant and
encouraged them to contact their general practitioner.

The participants were then asked if they wished to participate in the 24-hour urine collection
phase of the study. For those who agreed, this was noted in the key list and they were
provided with the urine collection kit as well as oral and written instructions for collection.
Written instructions were given in Norwegian (see Appendix F1) and in Somali (see
Appendix F2). The project leader and participant organized a date for when the urine
collection kit and instruction sheet should be completed and returned to the office. The
participant’s ID code was noted on the instruction sheet. If the participant wished, it was
organized for the project leader or project assistants to collect the urine kit from their home.
An SMS reminder to complete the urine collection was sent and a reminder telephone call

was made if the participant did not deliver on time.

Participants were instructed to empty the bladder into the toilet when waking up on their day
of collection and to note its time. They were instructed to collect urine throughout the rest of
the day by using the receptacle to catch urine and to then transfer this to the larger container.
The last urination collection was instructed as the first urination of the following day. The
urine container was to be kept cool throughout collection and missed collections to be noted.

After each participant returned the urine collection kit, the researcher recorded the total
volume, mixed the urine container and took a 2 mL sample. Participants received feedback
on their urine volume immediately. The researcher then moved samples of the 24-hour urine
to the Norwegian Institute of Public Health (NIPH) biobank to be stored in a -20 °C freezer.
This continued as participants returned their urine Kits until the end of recruitment in
October 2016. All samples (n=169) were taken by a researcher to UNN for analysis. All

samples were analysed in one batch using one Kit.
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5.8 Sample flow

There were 272 individuals identified as eligible for participation during the recruitment
process. However, 20 individuals were excluded due to their health condition and 30
individuals were absent or refused participation. Therefore, 222 individuals were consenting
and completed the first stage of data collection (questionnaire and BP test). Of these, 169
participants returned their urine kits and samples were sent to the laboratory, while 53
remained unreturned. For 8 samples, data for urine volume, creatinine, potassium, or sodium
excretion was missing and 2 samples did not meet the urine-based exclusion criteria.
Therefore, the final sample population consisted of 159 individuals. See Figure 1 for flow

chart.

Persons identified as
eligible (n=272)

Excluded due to health
condition (n=20)

v

Absent or refused
participation (n=30)

v

Consenting
participants (n=222)
> Did not return urine Kits
(n=53)

Returned urine Kits
and sample sent to

lalh fn—=120)\

Data missing from lab
results (n=8)

v

Met urine-based exclusion
criteria (n=2)

v

v

Final sample
(n=159)

Figure 1. Flow chart exemplifying steps towards achieving a final
sample
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5.9 Study variables

The following table is a summary of all relevant variables collected in this study (crude and
in their final form, ready for analysis)

Table 2. Description of variables used in the study and their derivation

Variable name

Description

Variables obtained from 24-hour urine analysis

24-hour urine volume

Urinary sodium concentration

24-hour urinary sodium
excretion

Estimated 24-hour sodium
intake

Estimated daily salt intake

Urinary potassium
concentration

24-hour urinary potassium
excretion

Estimated 24-hour potassium
intake

Urinary creatinine
concentration

The volume of fluid noted from the indicator on the V-
Monovette 3 Litre container. This measurement intends to
denote the amount of urine excreted over exactly 24-hours by
one individual from the point after the first morning void to
(and including) the next morning void. Measured in millilitres
(mL/24h).

The concentration of sodium in the 2 mL sample of the 24-hour
urine. It is indicative of the concentration of sodium in the
entire 24-hour urine sample. Measured in millimoles per liter
(mmol/L)

‘Urinary sodium concentration’ multiplied by ‘24-hour urine
volume’. Units are millimoles per 24-hour (mmol/24h).

‘24-hour urinary sodium excretion’ is the gold standard
biomarker for sodium intake, keeping in mind that
approximately 10% of the sodium has been lost to other
excretion (eg. feces, sweat, etc). This study maintains the
unadjusted estimate of sodium intake due to the variability of
the 10% loss. Units are millimoles per day (mmol/24h)

A derivation of ‘estimated sodium intake’. Units are grams per
day (g/24h). See statistical analysis for calculation.

Same as ‘urinary sodium concentration’ but potassium instead
of sodium

‘Urinary potassium concentration multiplied by ’24-hour urine
volume’

Same as ‘estimated 24-hour sodium intake’ but with potassium
instead of sodium

Same as ‘urinary sodium concentration’ but creatinine instead
of sodium
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24-hour creatinine excretion  ‘Urinary creatinine concentration’ multiplied by ‘24-hour urine

volume’

Variables obtained from questionnaire

Gender Self-identified dichotomous variable — either ‘man’ or
‘woman’.

Age Number of years determined from date of birth

Length of residence Number of years having lived in Norway

Education Number of years of completed education

Variables obtained from BP

monitor

SBP Systolic BP measured in milligrams of mercury (mm Hg).
Taken as the average of the second and third SBP readings.

DBP Diastolic BP measured in milligrams of mercury (mm Hg).

Taken as the average of the second and third DBP readings.

5.10 Ethical considerations

The study was approved by the Regional Committee for Medical and Health Research
Ethics (study code: 2015/1552 REK South-East). Refer to Appendix G for approval

document.

Standard requirements for free and informed consent were followed, adhering to the guided
template provided by the Regional Committees for Medical and Health Research Ethics
(REK) (119). The consent form, which can be found in Norwegian (Appendix E1) and
Somali (Appendix E2), was a self-contained unit which informed participants about the
study’s aims, potential risks and benefits to the individual, confidentiality, the nature of
consent, and the consent signing. This information was also disclosed orally during the

information meeting held on the 29™ of November 2015 and during the signing of consent.

This consent form was used for the entirety of the larger Somali project “Surveying of risk
factors for chronic disease among Somali immigrants in Oslo, Norway”. They were

informed that the main benefit of the study was to gain knowledge about the health situation
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of Somalis in Norway and through this engage in health promotion targeting this immigrant
population. Participants could decline to take part in any portion of the project, such as the
collection of 24-hour urine, which was one of the more burdensome aspects of the project.
Other than the burdensome nature, there was no risk of harming the participants. Consent

could be withdrawn at any point during the study.

5.11 Incentives

Participants were given an incentives gift card in appreciation for their participation in the
study. A gift card of 100 Norwegian Kroner (NOK) was given to those who participated in
the sociodemographic and clinical data collection phase (questionnaire and BP testing). An
additional gift card of 100 NOK was given to those who participated in the urine collection

phase for their effort.

Participants had full rights to their results from the study, as disclosed on the consent form.
Because BP results were available immediately to the researcher, this was disclosed to the
participant during the appointment along with the clinical diagnosis of normotensive or
hypertensive. This was an important benefit for participants since there is evidence Somali
immigrants partake less in preventative health exams (such as regular physician exams) than
their native counterparts in HICs (120, 121). If laboratory data returned abnormal,

participants were contacted and informed and were recommended on how to proceed.

5.12 Data handling

Questionnaires and BP measurements were taken individually in a private office with the
researcher. Participants were assigned ID codes to establish anonymity such that data could
not be used to track back to participants. As such, the questionnaire and urine sample were
demarcated from the individual through use of this ID code. There was only one key list
made during the recruitment process which linked participants to their ID code for the
purpose of informing participants of their health status after laboratory results were returned.
Otherwise only the ID code was used.
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The key list, all questionnaires and BP recordings were stored in separate locked cabinets
first at the office in Sagene and later at the Institute of Health and Society, University of
Oslo. Only the project leader had access to these documents. Data was transferred to the
electronic platform, TSD, for use in analysis and secure storage. The identities of the
participants are not possible to discern in the results of the associated article manuscript.
Lastly, prior to December 2020, the code list will be destroyed. Participants were informed

of data handling procedures prior to giving consent.

5.13 Statistical Analysis

Some preliminary computations were necessary before statistical analysis. Since 24-hour
urinary sodium excretion was used as the biomarker for estimated 24-hour sodium intake,
estimated daily salt intake (NaCl g/24h) was then derived using the formula:

NaCl (g/24h) = Na (mmol/24h) - —o9) __

1000 (mmol)

The 58.4 grams represent the molar mass of sodium chloride, thus using a standard
conversion from moles of an element to grams of a compound. The conversion is also
supported by Huang et al. (85) who published a systematic review on salt intake from 24-

hour urinary excretion and spot urine.

The molar ratio of 24-hour urinary sodium to potassium was calculated as such:

Na (mmol/24h)
K (mmol/24h)

Mean, medians, and standard deviation (SD) were described for all continuous variables.
Number and percentage were reported for categorical variables. Sodium intake is likely to
differ by gender. Therefore, results are shown separately for men and women in addition to
the combined total. Differences between gender were tested with the independent samples
T-test. The Mann-Withney U-test was used to test the difference in data sets of non-

parametric distribution.

For normally distributed variables, Pearson’s r was computed to assess correlation between

demographic variables and 24-hour sodium excretion. Spearman’s Rho correlation
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coefficient was used to assess correlations for non-parametric distributions. This was
similarly conducted to assess the correlation between 24-hour sodium excretion and both
systolic BP (SBP) and diastolic BP (DBP), as well as between the sodium-potassium molar
ratio and both SBP and DBP.

Measurements of associations in this study were achieved through the analysis of two
separate models. The main model aimed to provide insight on the association between
demographic variables and estimated salt intake (using Na-excretion as the indicator),
involving four ‘sub-models’ — one for each demographic exposure variable. Multiple linear
regression (B, 95% Confidence Interval) was used to examine the association — after a check
of assumptions — between demographic variables (including gender, age, number of years in
Norway, and number of years of education) and 24-hour sodium excretion. Two DAGs can
be seen below (Figure 2 and Figure 3) for number of years lived in Norway and number of
years of education, since they require adjustment. Gender and age exposures did not require

adjustment as they are unmodifiable risk factors.

Figure 2. DAG:

Exposure is number of years lived in Norway

Outcome is 24-hour sodium excretion

Potential confounding variables are 'gender’, 'age’, and 'years of education', which should be adjusted for
in the analysis.

Age
Gender
Education
Length of 24-hour sodium
residence in excretion
Norway
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Figure 3. DAG:

Exposure is number of years of education

Outcome is 24-hour sodium excretion

Potential confounding variables are 'gender’, 'age', and 'years lived in Norway', which
should be adjusted for in the analysis.

Age

Gender

Length of
residence in
Norway

J

24-hour sodium

Education .
excretion

The secondary model aimed to assess the relations between 24-hour electrolyte excretion
(Na, K, and Na:K ratio) and BP (SBP and DBP). These associations were also modelled
using multiple linear regression, controlling for relevant confounding variables based on the

literature search and DAGS.

Variables included were checked for co-linearity with the exposure and only included in the
model if VIF <10. Collected data was described and analysed using SPSS Statistics
Software, Version 24. Tests for differences were two-sided. The significance level was set

to p <0.05.
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6. METHODOLOGICAL CONSIDERATIONS

This section reflects on how reliability, internal and external validity may have been
impacted by the methods employed in this study to understand the quality of data generated
and its generalizability for practical application.

6.1 Study power and reliability

When assessing reliability, we must consider the stability or consistency of the
measurements. The quality of the data collection tools and their associated procedures can
constitute an important source of error. Efforts were made to reduce this error by following
standard and consistent procedures in areas where the researcher was involved. In particular,
measurement of BP was done by the project leader, allocating five minutes of seated rest
before taking three BP measurements in one-minute intervals. Further, the questionnaire was
interviewer administered, with oral clarification in Somali and/or Norwegian, while the
project leader was present. The consistency of these procedures following high quality
standardized protocol likely increased the level of reliability and precision of the results. In
areas where the researcher was not involved, as in the collection of 24-hour urine, emphasis
was placed on giving clear instructions and providing contact information if the participants
were ever unsure of how to proceed. However, we cannot know for certain if instructions

were followed.

As discussed in Chapter 2.3.2, one-time collection of 24-hour urine does not provide a
reliable estimate for habitual sodium intake for an individual. Because of high day-to-day
variability in the diet, and thus of sodium and potassium intake, very large sample size
and/or multiple collections of 24-hour urine from each participant would be necessary to
robustly detect a relationship (or lack thereof) (80). Most likely this study was underpowered
to reveal a sodium- or potassium-BP relationship, which is why this study focused on

estimating population salt intake and potentially associated background factors.

Calculation of sample size to achieve the standard 80% power was not performed prior to

data collection since the aim of sampling was to enrol as many eligible participants as
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possible. However, a post-hoc analysis of effect size was performed using the Biomath
Calculator (122). Power (1- B) was set to 80% and the significance (a) set to 0.05. It
demonstrated an approximate difference of 26.0 mmol/24h of sodium excretion between
men and women was able to be detected when applying our sample size of 159 (75 men and
84 women) and a standard deviation of 57.0 mmol/24h (men). Our results were just under,
with a 24.0 mmol/24h difference in sodium excretion between men and women. This
demonstrates precision was likely adequate enough with the sample size to reliably detect

this difference.

6.2 Internal validity

Internal validity is the level at which the results from a study are findings of unbiased

occurrences within the source population.

6.2.1 Study design

The appropriateness of the study design for fulfilling the aims and objectives is critical to
internal validity. The main aim of this study was to estimate salt intake among Somali adults
in Oslo, Norway. The descriptive, population-based nature of this aim lent itself well to the
cross-sectional design —a powerful tool in public health for surveying risk factors for
disease. The purpose of the study was not to assess changes in population salt intake.
However, this study will ideally serve as a baseline measurement for follow-up in a

longitudinal design.

The cross-sectional design is also well-suited to measuring the association between salt
intake (outcome) and background socio-demographic variables (exposures). Still, it cannot
provide explanation for whether a given estimated salt intake was caused by a background
variable. The same applies to measuring the association between BP and estimated sodium
and potassium intake — also part of the specific study objectives. Causation cannot be
inferred from the regression analysis performed on the cross-sectional data due to the
simultaneous measurement of exposures and outcomes. Even in the case here, where the null
hypothesis was not rejected (no association), we cannot conclude that changes in estimated

sodium intake have no effect on BP in our sample population. As such, the cross-sectional
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design is well-suited to fulfilling the aims and objectives of this study as long as care is

taken to not conflate causality with correlation or association.

6.2.2 Selection bias

Selection bias are a results of the procedure used to select participants into the study, which
can distort the true value or association. It can occur when characteristics of the sample
population associated with the outcome (salt intake and/or BP) do not accurately reflect that
of the population the study was sampled from. With respect to this study’s main outcome —
salt intake — selection bias could have skewed the detected mean intake from the true salt
intake in the population of eligible members, thus compromising internal validity. Two
aspects may be responsible for introducing selection bias in this study 1) The non-
probability sampling method employed and 2) loss of participants throughout stages of the

study (see sample flow chart in Figure 1 to see where eligible members were lost).

The burdensome nature of collecting 24-hour urine may have excluded subsets of the target
population who have different salt intake and/or BP profiles compared to the sample
population. For example, those who work long hours, on weekends, and shifts may have
declined participation or failed to return their urine collection kit (non-response bias) due to
the inconvenience of collecting 24-hour urine with their schedules. It could be a reasonable
assumption that these individuals’ diets differ from the sample population, perhaps having
less time to make home-cooked meals. Relying more on prepared foods could mean their
salt intake was higher than that found in the sample population. As such, this study may
have underestimated salt intake in the target population.

Steps were taken, however, to assess the representativeness of the sample population to first-
and second-generation immigrants defined as having a Somalian nationality in all of
Norway. Using data gathered from Statistics Norway, socio-demographic information was
compared. Age distribution and education level were comparable (99), indicating a level of
representativeness. However, these are crude comparisons of means since it was not possible
to access the entire dataset from Statistics Norway, thus loosing information on the

distribution around the mean. To investigate non-response bias, socio-demographic factors
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were compared between respondents (n=169) and non-respondents (n=53), finding no

significant difference. Still, random sampling may have minimized selection bias A

6.2.3 Information bias

Information bias is the deviation of data from the true value caused by differential
measurements of variables. Although cautions were taken to minimize this bias, we cannot
exclude the possibility that the data collection tools did not lend themselves to information
bias. Firstly, the questionnaire was interviewer-administered, predominantly by the
researcher but sometimes by any one of the three project assistants. Bias can be introduced if
the different administrators of the tool (in this case, the questionnaire) employed them in
systematically different ways. However, the variables measured from the questionnaire
demanded straightforward categorical or numbered responses that were not highly sensitive
in nature. Somalis who participated in the study can all be assumed to be legal immigrants
since only documented migrants would have had an address registered to the Sagene district
— a criterion for inclusion in the study. Therefore, there is no reason to assume that
participants would have given untrue information on the number of years they had lived in

Norway or the number of years of education they had completed.

Several measures were taken to minimize observer and systematic error from BP
assessment. A single, validated oscillometric BP monitor was administered by the same
researcher throughout the study. Additionally, as in standard practice, the participant was
given a 5-minute rest period and BP was measured three times in one-minute intervals.
Despite this, normal circadian fluctuations of blood pressure throughout the day could have
resulted in biased measures of blood pressure. Even measuring BP at the same time of day
for every participant would not correct for this, since circadian cycles are dependent on
sleep/wake times and other highly variable environmental and genetic factors. To our
knowledge, epidemiological studies do not attempt to correct for the circadian cycle due to

the complexity of circadian variation.

The assessment of 24-hour urinary sodium excretion to estimate sodium intake is possibly
the greatest potential source of information bias in this study, despite it being the gold

standard method. (The same applies to potassium intake, which was assessed the same way.
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However, to simplify, only sodium will be referred to in the following). As stated Chapter
2.3.2, roughly 90% of ingested sodium over a 24-hour period is excreted in the urine. The
remaining 10% is variable across individuals and populations, excreted in the feces or sweat.
This study was not able to account for these losses. Therefore, our findings are likely a slight
underestimate of true salt intake. Additionally, it is possible that seasonal variability affected
the proportion of sodium collected in the urine where less sodium finds its way to the urine
compared to in the winter. Since the study was conducted over an approximate one-year
period, seasonal variability may have introduced bias. To gain a crude idea of if this took
place, excretion results from participants who collected urine between October and March
were compared to those who collected between April and September. No significant
difference was found. However, this does not exclude the possibility of bias due to variable

sodium loss.

We aimed to reduce information bias in the urine collection by applying urine-based
exclusion criteria to assess completeness of the 24-hour urine collection. Exclusion criteria
is important for reducing the possibility of under collections, over collections, or tampered
collections, which can be common in studies employing 24-hour urine collection methods
due to the burdensome nature for participants. The use of PABA recovery, for assessing
completeness was not feasible in this study, because of time and resource limits.
Additionally, the added complexity and burden of PABA administration had the potential to
decrease the response rate. Instead, a combination of urine volume, creatinine excretion, and
self-report exclusions were used, which has been deemed adequate (63). Because men and
women tend to demonstrate significant differences in creatinine excretion, we chose to
adhere to a gender-based exclusion, as used in Land et al. (6). Moreover, instructions for the
urine collection were given clearly, orally and in writing, with contact information included
if they had questions in the effort to minimize incomplete collections. Despite for clear
instruction and use of a combination of urine volume and creatinine exclusion criteria, it is
possible incomplete collections entered the final sample analysis. If this occurred, findings

from this study may have underestimated complete 24-h salt intake.
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6.2.4 Confounder bias

This study attempted to minimize confounder bias by collecting data on variables suspected
to be confounders as informed by the literature review, construction and analysis of DAGs
which provided a minimum sufficient adjustment set. However, there is a possibility that
confounders were missed, thus distorting the association between the exposure and outcome.
Body Mass Index (BMI) is a variable that may have been an important confounder of the
association between sodium intake and BP. Similar epidemiological studies have adjusted
for BMI, with result being that the strength of association between BP and salt intake is
attenuated (10, 123). However, we did not find an association between sodium intake and
BP.

6.3 External validity

External validity refers to the degree of generalizability that can be achieved when making
inferences about wider and different populations based on the findings of the study.
Generalizability is a complex extrapolation and carries heavy responsibility, as it can have
implications for populations the study claims generalizability to. Careful consideration of
external validity allows us to better translate research into public health practice — a
cornerstone aim of epidemiology. The ability to generalize results is firstly bound to the
purpose of the study and the study design. For example RCTs aim to understand causal
relationships — using a carefully controlled set of participants to ensure high internal validity.
For instance, the ability to trust findings from an RCT that included only people of a certain
ethnicity and gender to assess the salt effect on BP would not be compromised even though

the sample is not reflective of the general population.

As Rothman et al. (124) explain, descriptive or survey analyses require a different treatment
of generalizability. An important distinction is that statistical representativeness plays a
central role in the ability to generalize descriptive findings to other populations. Findings
from descriptive analyses are highly dependent on the complex characteristics/demographics
of the population, time, and geography. This study falls into this category, as it is of
descriptive nature. It sampled 159 Somali adults living in Sagene — one of 15 districts in
Oslo, Norway — to estimate their salt intake and associated socio-demographic factors. This
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was commissioned by the NIPH to gain an understanding of salt intake among Somalis in

Norway with the intention of promoting healthy living.

Although generalizability cannot be claimed with certainty, there were several measures
taken throughout the study and results from post-hoc comparisons which increase the
likelihood that our findings are generalizable to the adult Somali population in Norway.
Firstly, participants were sampled from the geographic confines of the Sagene district — a
modest neighbourhood in Oslo with average personal intake close under the national median
intake, according to Statistics Norway. Secondly, as described in Chapter 6.2.2, socio-
demographic data between our sample and data from Statistics Norway were comparable.
Thirdly, it is possible we made contact with the vast majority of Somali adults in Sagene due
to the community-based sampling method, of which 58% provided 24-hour urine samples

that were included in the analysis.

However, lack of updates in the Norwegian address registry meant that potentially eligible
participants residing in the Sagene district could not participate or could not be reached due
to an outdated address. While there is an estimate of the total number of immigrants from
Somalia living in Sagene from Statistics Norway, the number of adults is unknown.
Moreover, these data do not categorize groups by self-defined ethnicity or origin, but rather
the nationality of first generation immigrants and the nationality of the parents of Norwegian
citizens born to first-generation immigrants. As discussed in Chapter 2.4.1, national borders
in the Horn of Africa do not align with ethnicity. As such, we cannot know exactly what
percentage of the ethnic Somali population residing in Sagene this study achieved in

sampling.

It is also possible the results are more generalizable to Somali adults living in urban regions
of Norway. Urban-rural differences in salt intake have been reported in the literature in other
countries (18). For example, people living in urban areas may eat restaurant food more
frequently than rural counterparts — a major source of salt intake. However, these are
speculations, which may not apply to Norway. Further research on food availabilities across
Norway and dietary behaviour among Somalis would offer complementary knowledge to

our findings.
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The results of this study should not be generalized to Somali populations in other countries
or other age groups. Salt intake is highly connected to the specific country’s food
availabilities, which are, for the most part, dependent on national or regional food industries.
Findings from this study are also therefore temporally bound. Some country populations are
particularly reliant on prepared-food consumption, which has been shown to be a major
source of salt (125). The amount of processed foods consumed by Somali adults in Sagene
and in Norway is unknown. With respect to low generalizability to other age groups,
children and the very elderly consume less food and therefore most likely less salt than
adults. It is also likely adolescents and teenagers have a different dietary profile compared to
adults. Additionally, the findings from this study should not be generalized to other
immigrant groups in Norway since differences in culture, tradition, and genetic profile pose
important confounders to BP, salt intake, and associated socio-demographic factors.

Many see lower representativeness as a worthy cost for the collection of internally valid,
high quality data —achieved by use of the gold standard, 24-hour urine collection method (6).
Although distinct, internal and external validity sometimes exhibit an inverse relationship.
For this study, limiting the sample to eligible members residing in Sagene was important for
minimizing selection bias. However, these confines may have limited the sample’s
representativeness of all Somalis in Norway. Nevertheless, due to reasons stated above, it is

possible our results are generalizable to the wider population of adult Somalis in Norway.
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7. IMPLICATIONS & CONCLUSIONS

It is a challenge, in globalised communities, to consume less than five grams of salt per day
due to the widespread availability of processed foods containing already-added salt (36, 126,
127). As found in other HICs (125), the presence of salt in the Norwegian food supply may
be ubiquitous. It suggests that current salt intake — deemed unhealthily high by many — is an
issue of the pervasiveness of salt in the food industry rather than one of personal choice. The
implications of this hypothesis are critical to consider for the success of current and future

salt reduction interventions.

Salt reduction is an attractive and widely targetable option for improving CVD health on
account of the hard-held hypothesis that the BP-lowering effects of salt reduction will
translate into decreased CVD events and mortality (11). Indeed, salt reduction campaigns are
routine in public health and have been implemented on almost every level of governance
(53, 78, 128). Compared to other populations around the world, it is estimated that both men
and women in the population sampled in this study consume under the global average of salt
intake. Moreover, the evidence for the heterogeneous salt-BP relationship discussed in
Chapter 2.1.3, throws a level of uncertainty at swooping salt reduction campaigns aiming to
drastically lower population-wide salt intake. On account of the literature and our findings,
implementation of a salt reduction intervention targeting Somalis in Norway would be
premature action. Nevertheless, the hypothesis that salt intake exceeding 5 g/day confers
health risks cannot be refuted by this study on account of its study design and power. Further
research is required to assess the health benefits of sodium reduction in this Somali
population in Norway. Potassium intake should likewise be further investigated on account
of the low intake found in our sample population compared to other populations around the

world.

The invitation of all eligible Somalis in the district through community-based, culturally
sensitive methods is a major strength of this study. Immigrant groups can be relatively
inaccessible — one reason for the number of knowledge gaps. This study reports on a specific
aspect of health among Somali adults in the Sagene district of Oslo, Norway. It does not

intend to pathologise, what can often become, the ‘immigrant situation’. As individuals and
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equally valued members of Norwegian society, it is the responsibility of researchers and
policy makers to recognize the heterogeneity and complexity of the health situation of its
immigrant groups. Therefore, despite the challenges associated with assessing the
representativeness of the sample population, the data is a valuable addition to the void of
studies on risk factors for disease among Somalis and to Norwegian public health. It
provides an important stepping stone for further comparative research such as estimation of
salt intake among Somalis in other areas of Norway, other immigrants groups in Norway,
and longitudinally. Building a robust health risk factor profile is critical for implementing
preventative interventions as well as guiding social and policy actions to optimize health

equity between groups.
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APPENDIX A

The final literature search was conducted on 28 April 2018 using three databases: Embase

and Medline accessed through Ovid; and PubMed. Results were few enough to review titles

or titles and/or abstracts individually to look for relevant articles and then remove duplicates.

The search was carried out in three databases since initial searches prior to the final, formal

search returned highly varied numbers of results across the databases. All searches began

with the terms in the top left box:

‘sodium intake’ OR ‘salt intake’; AND ‘human’. The

search term “Somalian” was included later on since the Modesti et al. (59) article was found

through the reference list of another source and was not detected in the databases by the use

of the term “Somali”.

Filter: last 10 years
AND global AND
review
Embase: 44
PubMed: 32
Medline: 20

Returns: 2 (12,57)
Exclusions:
population-specific;
RCT; iodine;
intervention;
children; adolescent

v

Sodium intake OR salt Embase: 15 501
intake »| PubMed: 13 378
Medline: 878
AND human
v
Embase: 20
_ AI_\ID PubMed: 17
immigrant > Medline: 2
v
Embase: 1
AND Somali PubMed: 3
OR Somalian > Medline: 1
v
Embase: 29
AND PubMed:14
Norwegian [~ Medline: 2

v

v

Returns: 1 (59)
Exclusion: no salt
estimate; RCT,;
iodine

Returns: 1 (59)
Exclusions: RCT;
iodine

Returns: 1 (60,61)
Exclusion: iodine;
not Norwegian
population; no salt
intake estimate
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APPENDIX B

UiO ¢ Universitetet i Oslo

Informasjonsmete om helseundersokelse

Alle voksne med Somalisk bakgrunn er invitert til a
delta et informasjonsmote om helseundersokelse blant
somaliere 1 bydel Sagene.

Dette er samarbeid mellom SKAS, Sagene
Foreldregruppe, Sagene Samfunnshus og Det
Medisinske fakultetet, Universitetet 1 Oslo.

Dato: Sendag 29 November 2015
Tid: 18.00-20.00

Sted:  Kaysalen, Sagene samfunnshus

Mer informasjon kontakt til:
Hussein 97492881
Mahdi 93856002

Beverting: Det vil bli servert enkel mat og drikke
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APPENDIX C

Product Specification Page 1

UriSet 24

Product description

Order number 77.578.252

Product description UriSet 24 - the complete set for optimal 24-hour urine

collection

Product characteristics

Graduation Yes

Type of cap Screw cap

Light protection Yes

Design With stabiliser and urine-Monovette®

Application Urine collection

Example of use Collection, stabilisation and storage of urine

Viewing window Yes

Size

Sample volume 3000 mi

Max. volume 31

Diameter of opening 83,5 mm

Width of product 130 mm

Length of product 125 mm
This is the current specification for this product. Sarstedt This specification is confidential and the property of Sarstedt.
reserves the right to make changes, in full or in part. at any It is neither to be duplicated nor made available to third
time without prior notification. parties without our prior written

Date of issue: This document was prepared

2018-04-30 support and s valid without SIgnatufe ‘ m SARSTEDT
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Product Specification

) Page 2
i UriSet 24 9
Length including cap 246 mm
Length excluding cap 243 mm
Material & colours
Product material Polyethylene (PE)
Colour of product Brown
Cap material Polypropylene (PP)
Colour of cap Green
Purity & certification
Product in accordance with VD
MDD or VDD
CE certified CE
Lot or serial number batched
Packaging
Minimum order qty. 30
Pcs. { inner box 30
Pcs. / box 30
Pcs. [ pallet 270
Depth of case 643 mm
Width of case 403 mm
Height of case 515 mm
Case volume 0,1335 cbm
Weight of case 769 KG
EAN of inner box 4038917113878
EAN of outer box 4038917072762

This is the cumrent specification fior this product. Sarstedt
reserves the right to make changes, in full or in part, at any
time without prior notification.

This specification is confidential and the property of Sarstedt.
It is neither to be duplicated nor made available to third
parties without cur prior writien consent.

Date of issue:
2018-04-30

This document was prepared by EDP
support and is valid without signature.

zl SARSTEDT
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APPENDIX D

ID-nummer:

Fornavn:

Etternavn:

Adresse:

Fodselsdato: (Dag/maned/ar):

Telefon Nummer:

Daro for utfylling ur av skjemaet:
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ID-nummer:

1. Bakgrunnsspersmal om deg

1.1 Alder (ar):

1.2 Kjoun [ | Kvinne [ |Mann Antall barn:
1.3 Sivilstand na D gift Dseparcrt D skalt |:| Enslig eller enke/enkemann
1.4 Hvor lenge har du bodd i Norge? Antall ir: ar
Fodt i Norge? Ja [] Nei [ ]
1.5 Bor du i bydel Sagene? Ja [ | Nei [ ]

Hvor lenge har du bodd 1 bydel Sagene?:

2. Utﬂalming_ng arbeid

2.1. Hvor mange ars skolegang/utdanning har du fullfort?

2.2, Hvor gode vil du si at dine norskkunnskaper er?
Sveert Gode Middels Litt darlig  Darlig
L] O [

2.3. Jobber duna?
Ja, hettid [ ] Jadeltid [ | Nei, jeg er arbeidslas [ ] Jeg studerer [ | Nei, jeg gir kurs [ ]

Nei, jeg er sykemeldt [ ] Nei. jeg eri pemmisjon [

2.4, Hyvis du jobber na, hva slags jobb har du:

[ ]
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3. Din Helse
3.1 Hvordan er helsen din na?. Dirlig [] Tke helt zod[ ] God [ Svartzod []
3.2 Har du diabetes? Ja[[] MNeil[]
Dersom ja, hva slags behandling far du-
Tabletter Ja[] Nei [ ]
Insulin JIa[] Neil |
Bare kostholdsrid Ia[] MNei[]
3.3 Har du hatt hjerteinfarkt Ja[[] MNeil[]

Dersom Ja, alder forste gang:

3.4 Har du hatt Hjerneslag/hjerneblodning Ja[ ] Nei[]
Dersom Ja, alder forste gang:

3.5 Har du angina pectoris (hjertekrampe)  Ja[ ] Nei[ ]

3.6 Har du KOLS (kroniske lungesykdommer) Ja[ ] Nei []

3.7 Har du hoyblodirykk? Ia[] MNei[]
Dersom ja, hva slags behandling far du:

Tabletter Ja[] Nei [

Insulin Ja[] Nei [

Bare kostholdsrad Ja[[] MNei[]
3.8 Har du hoyt kolesterol? Ja[] MNei ]
Dersom ja, hva slags behandling far du:

Tabletter Ia(]] Nei [

Insulin JIa(] Nei [

Bare kostholdsrad Ja[[] MNeil[]
3.9 Sykdom i familien
Kryss av for de 1 familien som har eller har hatt noen
av :

Mor Far Bror  Spster Bam  Ingen

Hjerneslag eller hjemebledning O O O O O
Diabetes (sukkersyke) ] ] 0 [ ]
Hjerteinfarkt for 60 ars alder O O O O O Il

3.10 Psvkososiale forhold
3.10.1 Hvor ofte har du folt stress (tenk i lepet av de siste 12 maneder)

aldri opplevd stress n
opplevd enkelte perioder med stress hjemme eller pa jobb
opplevd flere perioder med stress hjemme eller pé jobb
opplevd permanent med stress hjemme eller pa jobben

L0

3.11 Sevnproblemer

3.11.1 Hvor ofte har du sevnproblemer?
ingen eller fa ganger i aret

1-3 ganger/mand

ca engang i uken

mer enn engang i uken

Lo
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4.1.1 Hvor mye brod spiser du i lopet av en vanlig dag? (antall skiver)

Fullkorn brod eller knekkebrod [ ] antall per dag [ antall per uke
Hvitt brad [ ] antall per dag [ ] antall per uke
Halvgrovt (=50% grovhet) [ ] antall per dag (| antall per uke

4.1.2 Hvor ofte spiser disse pileggene?
Sjelden/aldn  1-2 ggriuke 3-4 ggriuke hver dag

Ost hwit, gul L] L] L] []
Ost, brun [ [ [ Ll
Majones / Coleslaw [] [] [] []
Ejott pilegg L] L] L] L]
Syltetay L] L] L] []
Nugatti/sjokolade ] [] [] Ll
Fiskepilegg ] L] ] []

{makrell/sardin 1 tomat, sardin 1 olje, havbns poste1, ekt laks, svolvarpostel og liknende)

7.1 Spiser du vanligvis egg?
(stekt, kokt, eggerere, omlett)? Antall egg pr. dag eller uke
Sjeldenfaldri 1-3pruke 4-Spruke lprdag 2-3prdag  4-Gpr dag

L] L] L1 O

4.3.1 Drikker du vanligvis melk og melkeprodulter som drikke eller bruker det i matlaging?

HRE]
[ Nei — gd til spersmal
Hyvis ja, ber vi deg i angi tvpe og mengde. (seff aff fryss pr. [ije

Antall glass pr. uke el. pr. dag (i gjennomsnitr)

4.3.2 Hvor ofte drikker du melk? Sjelienaldn [Spruke dfpruke lprdag Tprdi g di
et 5 88888
Skummet melk - 0 O O 0O O O
Elstra lett, lettmelk (med vitamin II) ] O ] ] O O
Yoghurt, naturell/frukt ] 0O O 0O 0 O
Cultura, alle typer O 0O O O O O
Kefir O O O O O O
4.3.3 Hvor mye melk drikker vanligvis

[] <% glass

[] 1/2til1 glass

[] =1 glass
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4.3.4 Melk l te/kaffe
Hvor mange kopper te/kaffe med
melk/flate drikker du per dag?

Antall kopper pr. uke eller pr. dag
Sjelden/aldri 1-3'uke 4-6/uke 1/dag 2-3idag 4-6/dag

L] 0o 0O (I I R

4.3.5 Melk il matlaging

Bruker du melk/yoghurt til matlaging
[] Ja, daglig

[] Ta, avog til

[ ] Nei

Antall ganger pr. uke el. pr. dag (i gjennomsnitt)
Sjeldenaldi  1-3pruke 4-6pruke lprdag 2-3prdag 4-6prdag

L] 0 O

4.3.6 Ost

Spiser du ost (alle typer)?
[] Ja, daglig

[] Ja, av og til

[] nei

4.3.7 Hvor ofte bruker du melk ril
kornblanding/frokestblanding?

H-melk

Lettmelk

Skummet melk

Ekstra lett, lettmelk (med vitamin D)
Yoghurt, naturell/frukt

Cultura, alle typer

Kefir

Hvor mye melk bruker du vanligvis?
[] <% glass

[] 1/1111 glass

[] =1glass

Sjeldenaldr 1-3pruke 4-6pruke lprdag 2-3prdaz 4-5prdag

I |
I |
I O
I |
I O
I |

4.4 Sukkerholdige drikker

Hvor ofte drikker du juice, brus, saft?

Eple

Appelsin

Mango

Tropisk

Saft filsaft sukker

Brus tilsatt sukdeer (cola, pepsi, fanta)
Brus ikke tilsatt sukker (zero cola, pepsi
max, zero fanta)

Hvor mye brus, juice, saft drikker
vanligvis

[] =% glass

[] 1/1 11 glass

[] =1glass

Antall glass pr. uke el. pr. dag (i gjennomsnitt)
Sjeldenaldri 1-3pruke 4-6pruke lprdag 2-3prdag 4-6prdag

I | | [
I | I | [
I | I | [
I | | [
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4.4.1 Hvor mange kopper kaffe eller te drikker du dagliz? (skriv 0 hvis du ikke drikker kaffe eller
te daglig)

Kopper av kaffe ] kopper

Kopper av te O] kopper

4.4.2 Hvor mange teskjeer av sukker bruker du i en kopp te/kaffe—————

4.6.1 Hvor ofte spiser du disse matvarene?

Sjelden/aldri 1-3ger/mnd 1-2 ggr/uke 3-4 goriuke 5-Tggriuke

Ris gryte med kjott/kylling O d O O] ]
Pasta/spagetti med kjott/kylling [ ] [ ] ] O]
Kebab ] ] ] [] []
Burger (hamburger, cheese burger) [ [ ] O] O]
Pizza O O O O O
Pommes frites O ] ] [] []
Noodler O O O ] [
Retter med benner, linser U] U | | |
Bare Kjett O O ] O] [l
Kimis, moofo O O ] ] [
Fetfisk (laks, makrell, omret, sild) [ O O O O]
Vegetabilsk retter O O O L] Ll
4.6.2 Mengde spist for hver gang (sla opp i heftet bilde )

Porsjon stmelsm:gﬁ e clierpes ET e 5' gﬂ EEC o

___ Ganger upolert ris eller fullkornpasta [ Jper dag[ ] peruk

Porsjon storrelsen: Ja [0 Oc [Op

__ Ganger havregrat [lper dag [ | peruk

Porsjon sterrelsen A B [c D

__ Ganger comflakes eller komblanding med lite fiber [ per dag [ | peruk

Porsjon starrelsen: A B Jc [p
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Ganger havregryn, miisli, frokostblandinger med mye fiber [ lperdag[ ] peruk

Porsjon sterrelsen: a B [c D
___Antall poteter [Jper dag [ ] per uke

___ Ganger benner, linser [lper dag [ ] per uke

Porsjon sterrelsen - [Ja 0B [Ic D
__ Ganger Kjott porsjon sterrelsen: [ lperdag [ ] peruk

Porsjon sterrelsen: [a 0B []c D
__ Ganger fisk porsjon sterrelsen [per dag [ ] per uke

Porsjon sterrelsen: [Ja 0B [Ic D
4.6.3 Hvor mange maltider spiser til du i en vanlig dag |

Hvor stor andel av hele maltidet er basis som for eksample (ris, spagheti, pasta)
%[ W[ 3% []  liteneller ingen [ |

Huvis du tenker pa de maltidene du vanligvis spiser til middag, hverdan kan du beskrive dem
(kryss det som passer)

Ofte. norsk retter [l

Blanding, men mest norsk retter ]

Blanding, men mest somalisk retter ]

Stort seft somalisk retter ]

5. Fett (Olje, smer, margarin)

5..1 Hva slags fett bruker du til matlaging (gryter, steking, baking,)?

Olje

Smer

Soft Margarin
Hardt Margarin
Begge

Ingen

]

(0 [

5.2 Dersom du bruker olje til matlaging, hva slags olje bruker du til matlaging?

oliven soya mais solsikke rapsolje kokosolje  Amnen olje

I I [ I O A L] [ [

5..3 Hvor mye olje bruker du nar du lager grvter, saus eller andre retter?
(ml)

5.4 Bruker du smer/margarin til bred/knekkebrod/lahooh?
Sjeldenfaldn 1-2 zerfuke  3-4 geriuke

L] [] L]

bwer dag

[
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| 5.5 Hvis ja: Antall brodskiver/knekkebred/1ahoh per dag:

6.1 Hvor mye gronnsaker spiser du vanligvis?
En porsjon er for eksempel en mellomstor gulrot, 2 tomater eller en liten bolle med salat eller grennsaker

[] =4 porsjoner/dag
[] 2-3 porsjoner/dag
[ 1 porsjon/dag

[] 4-6 porsjon/uke
[] 1-3 porsjoner/fuke
[] =1 porsjon/dag

6.2 Hvor mye frukt spiser du vanligvis?

En porsjon er for eksempel et eple, en banan, en handfull druer, 2 mandariner, 5 jordbeer eller en handfull
ber eller fukisalat.

[] =4 porsjoner/dag

[]2-3 porsjoner/dag

[] en del/dag

[] 4-6 porsjoner/uke

[] 1-3 porsjoner/uke

(1< 1 porsjon/dag

Hvor ofte spiser disse sotsakene? Sjelden/aldri 1-2 gogriuke  3-4 goriuke  5-7 ggriuke
Sjokolade [] [] [] L]
Kjeks [] L] [] L]
Cookie, domut [] [] (] []
Pannekake. vafler [] [] L] []
Torket frukt (dadler viken_ rosiner) [] [] [] []
Potetgull [ [] [] [
Satsaker (halwad) [] ] L] L]
Samosa [] [] [] [l
Iskrem [] [] [] []
Kaker [ [ [] [
Vaniljesaus (labaniyad) L] L] [] []

Hvor ofte bruker du disse sansene/dressingene?

Sjelden/aldi  1-2 gzr'mmd  1-2 gaviuke 3.4 gariuke 5.7 geviuke
Thousand Istand dressing || ] [] [] []
Ketchup L] [] L] ] []
Majones [] [] [] ] []
Chili sause ] [] ] ] []
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Shigni [] L] [] [] []

9. Salt

9.1 Hvor ofte bruker du?

Sjelden/aldr 1-2 ggriuke  3-4 ggriuke  hver dag
Bord salt ] ] ] ]
Hvor mye salt bruker per gang (gram)

| 10. Tran, vitamin- og mineraltilskudd (kosttilskudd)

10.1 Tar du vitamin kesttilskudd (vitaminer eller mineraler)?

[[] Jana

[] Nei— gitil spersmil

Navn pa flytende kosttilskudd Antall ganger pr. uke Mengde pr. gang

76 5 4 3 1 1 <l 1ts 1bs 1ss
gooooonoao o o o

goooodoaod o o o
Navn pa kosttilskudd Antall ganger pr. uke Antall pr. gang

i tablett-'kapselform s 6 5 4 3 2 1 <l 1 - 3 4
oooooooo (o o0oo0oaoo
gooboooooo (o oogao
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11. Alkohol

Drikker du alkohol? Ja[ ] Nei []
Dersom ja, omtrent hvor ofte har du i lepet av det siste aret drukket alkohol?
(Lettel og alkoholfritt ol regnes ikke med)
4-T gerfuka 2-3 ggr'uka ca. | gluke noen f ggr siste ar omirent | gang'mnd

0 ] Ll Ll ]

Til dem som har drukket siste ar:
Mar du har drukket alkohol, hvor mange glass og/ eller drinker har du vanligvis drukket?

Omirent hvor mange ganger i lopet av det siste dret har du drukket sa mye som minst 5 glass
og/eller drinker i lopet av ett dogn? Antall ganger............ccooiiieiiiiiiiiiiiiiiieaaee

| 12. RGYKEVANER

12.1 Hvor lenge er du vanligvis daglig tilstede i revkfylt rom? Antall hele timer

12.2 Rovkte noen av de voksne hjemme da du vokste opp? Ja [ Nei [
12.3 Bor du, eller har du bodd, sammen med

noen dagligraykere etter at du fylte 20 ar? Ja [] Nei[ ]
12.4 Har du rovkt/royker du daglig? Jama []Ja vidligere | Nei[]

Hvis ALDRI: Hopp til sporsmil — 13

12.5 Hvis du revker daglig na. rovker du:

SIgAretter? o Ia [] Nei []
Sigarer/siganillos?. ..o Ja [ Nei [
PP e Ia [] Nei []

12.6 Hvis du har revkt daglig tidligere, hvor lenge er det siden du sluttet? Antall ar...............

12.7 Hvis du revker daglig na eller har royvkt tidligere:
Hvor mange sigaretter rayker eller revkte du vanligvis daglig? Antall sigaretter—————
Hvor gamme] var du da du begynte a reyke daglig? Alderi ar
Hvor mange ar til sammen har du reykt daglig?  Antall ar

10
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13. MOSJON OG FYSISK AKTIVITET

13.1 Hvordan har din fysiske aktivitet i fritiden veert det siste dret?
Tenk deg et ukentlig gjennomsnitt for aret.
Arbeidsvei regnes som fritid. Besvar begge spersmalene.

Ingen Under ltuke  1-2 t/'uke 3t & mer
Lett aktivitet (Tkke svett/andpusten) ] [l ] [l
Hard fysisk aktivitet (Svett/andpusten) ] ] [] ]
13.2 Angi bevegelse og kroppslig anstrengelse i din fritid. Hvis
aktiviteten varierer meget f.eks. mellom sommer og vinter, sa ta et gjennomsnitt.
Spersmilet gjelder bare det siste aret. (Setf kryss i den rufa som passer besr)
Leser, ser pa fjernsyn eller annen stillesittende beskjeftigelse? ]
Spaserer, sykler eller beveger deg pa annen mate minst 4 timer i uka? O
(Her skal du ogsa regne med gang eller sykling til arbeidsstedet, sendagsturer m.m.)
Driver mosjonsidrett, tyngre hagearbeid el.? O
(Merk at aktiviteten skal vare minst 4 timer i uka)
Trener hardt eller driver konkmrranseidrett ]
regelmessig og flere ganger i uka?
13.3 Hvor mange minutter gar du ute hver dag?
[J= 10 minutter [110-30 minutter [ 121 time (1= 1 time
11
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[D-nummer:

14. Fysisk Malinger

VEKT, HOYDE, MIDJE OG HOFTEMALING

1./Hoyde (i dag)
2.Vekt (i dag)
3. Midjemal

4. hoftemal

L cm
L e
LT fem
[T Jom

BLODTRYKEE MALING (Deltakere skal vere i ro i 15 minutter og deretter vil blodtrvkk mélt tre zanger

med to minuiters mellomrom)

Maling1

Systolisk (mmHg)

Diastolisk (mmHg)

Puls (slag/min)

Miling?

Systolisk (mmHg)

Diastolisk (mmHg)

Puls(slag/min)

Maling3

Systolisk (mmHg)

Diastolisk (mmHg)

Puls (slag/min)

Gjennomsnitt: Systolisk

Diastolisk

Puls
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FORESP@RSEL OM DELTAKELSE | FORSKNINGSPROSIEKTET

KARTLEGGING AV RISIKOFAKTORER FOR LIVSSTILSSYEDOMBLANT
SOMALISKEINNVANDREREI NORGE

Det er for tiden stort fokus pa forebygging av livsstilssykdommer, som diabetes, hjerte- og karsykdommer og
kreft. Vi vet lite om helsesituasjonen i den somaliske gruppen i Morge og @nsker derfor & undersske
forekomsten av risikofaktorer for livsstilsykdommer i denne gruppen. Malet er & kunne fremme tiltak for god
helse blant somaliske innvandrere i Norge. Studien omfatter kvinner og menn (20-67 ar) med somalisk

bakgrunn, bosatt i Oslo.

HVA INMNEBARER PROSIEKTET?

Hayde, vekt, midje og hoftemal vil bli malt. En kvinnelig prosjektmedarbeider vil utfére malingene blant
kvinnelige deltakere. Sammen med deg vil vi fylle ut et sparreskjema ved studiens start. Spdrsmalene
omhandler bl.a., kignn, alder, utdanning, yrke, bo-lengde, selvrapportert sykdom, diabetes og andre kroniske
sykdommer i familien, bruk av medisiner, raykevaner, fysisk aktivitet, mestring og kosthold. Vi vil ogsd male ditt
blodtrykk med standardisert apparat. Deltakere skal vaere i ro i 15 minutter og deretter vil blodtrykket bli malt

tre ganger med to minutters mellomrom.

Du vil fa en rekvisisjon til & ta blodpreve hos Fiirst Medisinsk Laboratorium i Oslo sentrum. Blodprevene skal
brukes til & besternme konsentrasjonen av glukose og glykasert hemoglobin (HbA1c), som viser gjennomsnittlig
blodsukker de siste 8-12 ukene fgr prgven er tatt, lipider (total kolesterol, HOL, LDL og triglyserider) i blodet og

andre relevante markgrer.
F@lgende gjelder bare et underuitvalg og wil bii utelatt fro informasjonsskrivet Gl de det ikke gjelde:.

Vi vil ogsa male natrium og jod i urin. | forbindelse av dette skal du samle urini ett dggn. Prévene vil bli
analysert med tanke pa bla. natrium, kalium og jod, og kombinert med den totale mengden urin vil den
enkeltes 24 timers natriumutskillelse kalkuleres.
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MULIGE FORDELER OG ULEMPER

Belastningen for deg er at du skal du samle urini ett dégn og ma ta blodprave. Blodpraven blir tatt pa vanlig
méte i armen av en erfaren biokjemiker hos Fiirst Medisinsk Laboratorium. D vil fa vite din hgydeog vekt og
ditt blodtrykk rett etter maling og blodpreveresultat etter at studien er giennomfert.

FRIVILLIG DELTAKELSE OG MULIGHET FOR A TREKKE SITT SAMTYKKE

Det er frivillig & delta i prosjektet. Dersom du gnsker & delta, undertegner du samtykkeerklaringen pa siste

side. Du kan nar som helst og uten & oppgi noen grunn trekke ditt samtykke.

Dersom du trekker deg fra prosjektet, kan du kreve & fa slettet innsamlede prover og opplysninger, med mindre

opplysningene allerede erinngatt i analyser eller brukt i vitenskapelige publikasjoner.
Dersom du senere gnsker a trekke deg eller har spgrsmal til prosjektet, kan du kontakte

Ahmed Madar, forsker. a.a.madar@medisin.uio.no, Tel: 89486552

Haakon E. Meyer, professor. h.e mever@medisin.uio.no, Tel: 48082702

HVA SKIER MED INFORMASIONEN OM DEG?

Prgvene tatt av deg og informasjonen som registreresom deg skal kun brukes slik som beskrevether. Alle
opplysningene vil bli behandlet konfidensielt. Dataene som forskerne analyserer vil ikke inneholde navn og
fadselsnummer eller andre direkte gienkjennende opplysninger. En kode knytter deg til dine opplysninger og
praver giennom en kodeliste. Denne koden blir oppbevart pa Universitetet | Oslo, og bare personell med ansvar
for studien har tilgang til denne. Informasjon om deg vil bli anonymisert eller slettet senest fem ar etter

prosjektslutt.

Det vil ikke vaere mulig & identifisere deg i resultatene av studien nar disse publiseres.

FORSIKRING

Blod prave tas hos Fijrst Medisinsk Laboratorium i Oslo sentrum. Blodprevetaking for pasienter hos er Fiirst er

forsikret via "pasientskadeloven.

FKONOMI

Studien er finansiert giennom forskningsmidler fra Helsedirektoratet og Folkehelseinstituttet. Deltakeren far et

gavekort som takk for deres deltakelse i studien.

GODKIENMING

Prosjektet vil sske godkjenning fra Regional komite for medisinsk og helsefaglig forskningsetikk.

INNSYNSRETT OG OPPBEVARING AV MATERIALE

Hvis du sier ja til 8 delta i studien, har du rett til & fa innsyn i hvilke opplysninger som er registrertom deg
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SAMTYKKE TIL DELTAKELSE | PROSJEKTET

JEG ER VILLIG TIL A DELTA | PROSJEKTET

Sted og dato Deltakers signatur

Deltakers navn med trykie bokstaver

leg bekrefter & ha gitt informasjon om prosjektet

Sted og dato Signatur

Rolle i prosjektet
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KA QEYBOAADO BAADHISTA CAAFIMAAD EE XAAFADA SAGENE

BAADHIS CAAFIMAAD OO KU SAABSAN SABABAHA KEENA CUDURADA SIDA
WADNE XANNUUNEKA, KAADI MACAANKATYO MASKAX DHIIG FURANEKA

Beryahan dambe waxa aad u soo kordhaya cudurada sida wadne xannuunka, macaanka, kansarka iwm ee ku
dhaca dadka dalkan ku nool iyo caalamkaba. Hase yeeshee wax badan lagama oga xasladaha caafimaad ee
ajaanibka gaar ahaan Soomalida deggan Norway. Sidaa darteed waxa muhiim ah in wax laga ogaado sababaha
keena cuduradan. Ujeedaduna waxa weeye in |a keeno hawl waxgabad oo ku saabsan sidii looga hortegi lahaa

cuduradan isla markaana wax looga gaban lahaa caafimaadka Soomaalida.

MAXEY KA KOOBANTEY DARAASADAN?

‘Waxaan cabireynaa cadaadiska dhiigaaga. Waxa |la cabirayaa dhererkaaga, dhexdaada iyo miskahaaga.
Dumarka waxa cabiraya dumar kale. Sidoo kale waxaad buuxbuuxineysaa foom sida waxbarashadaada,

shagada aad gabato, nooca jimicsi ee aad sameyso, xaaladaada guud ee caamifamaad, cuntada aad cunto iwm.

Waxa lagu siinayaa wargad aad dhiig tijaabo iskaga gaado oo bilaash ah. Waxaad wargada la tegeyzaa First
Medisinsk Laboratorium i Oslo sentrum. Waxa dhiigaaga |aga baadhayaa sonkor, xaalada sonkorta dhiigaagu isu
bedeshey 2 dii bilood ee ugu dambeeyey, subaga dhiiga ku jira iwm.

‘Waxa kale oo aad iska gaadeysaa tijaabo kaadi 24 saacadood ah oo laga baadhayo waxyaabo |z xidhiidha
dhiigkarka (Ma, K) ivo aayodhiin (jod) oo wax ka sheegeysa xaalada ganjidhka cunaha_l

DHIB IYDO DHEEF

Daraasadani fag'iidooyin badan ayey kuu leedahay waayo waxaad ogaaneysaa xaaladadaada caafimaad sida
cadaadiska dhiigaaaga, inaad halis ugu jirto macaanka, wadne xanuunka, subaga dhiigaaga ku jira, baruurta ku
saaran, inaad cunto sax ah cunto, milix/cusbo badan inaad cunto iwm. Dhibta keliva ee ka iman kartaa waa
ururinta kaadida 24 saacadood oo waqti kaaga baahan iyo in dhiig lagaa gaado. Hase yeeshee waxa dhiiga

lagaaga gaadaya Flrst Medisinsk Laboratorium ee suuga dhexdiisa ku taalla.

WAA IKHTIYAARKAA HADDII AAD RABTO INAAD KA QAYB QAADATO

Waa ikhtiyaar ka qeybgaadashada daraasadan, sidoo kale marka aad rabtana waad joojin kartaa sabab la'aan.

Haddii aad rabto inaad ka gayb gashid waxaad sexeexaysaa wargada gaybia ugu dambaysa.
Haddii aad gabto wax su’aal ah waxaad |a xidhiidhaysaa masuulka daraasadan:

Ahmed Madar. a.5.madar@medisin.uio.no, Tel: 99486552 ama 22850634
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MAXAA LAGU SAMEYNAYAA TIUAABOOYINKA IYD MACLUUMAADKA LAGAA URURIYO?

Tijaabooyinka iyo macluumaadka lagaa diiwaan gelin doono waxa loo adeegsan doonaa sida halkan ku xusan:
Dhammaan macluumaadka aad dhiibtey waa amaan oo cid aan anaga aheyn oo kale ma ogaan karto.
Macluumaadkaaga laguma gori doono wax magac ama dhalasho ah ama wax kale oo lagu garan karo gofka.
Lambar sir ah (ID nummer) ayaa loo sameynayaa qof kasta kaas oo ku xidhaya warka iyo tijaabooyinka qofka
laga gaadey.

Lambarka sirta ah waxa lagu xafidayea kulliyda caafimaadka ee jsamacadda Oslo waxaana keliya oo ogaan kara
gofka ku shago leh daraasadan. Kadib marka daraasadu dhamaato ee gof kasta loo sheego maxsuulkiisa waa la
tirtiri doonaa dhammaan magacyada oo dhan. Cid ogaan kartaana ma jirto magacaaga iyo maxsuulka marka
natiijada la daabacayo.

CEYMISKA
Dhiiga waxaa lagaaga qaadayaa Furst Medisinsk Laboratorium i Oslo sentrum.

MAALGELIN

Daraasadan waxa iska kaashanaya Helsedirektoratet , Folkehelseinstituttet iyo Medisinsk fakultet . Dhiigga
waxaa lagaaga gaadi doonaa Furst Medisinske Laboratorium. Qofku markuu iska soo gaadayo tijaabada dhiiga
waxa laga bixinayaa kaadhka baska haddii uu u bashdo.

OGOLAANSHAHA DARAASADA

Daraasadan in la sameeyo waxa ogolaadey Regional komite for medisinsk og helsefaglig forskningsetikk.

WAXAAN RABAA INAAN KA QAYBQAATO DARAASADAN

Goobta, taariikh Saxeexa

Waxaan caddaynayaa in ka gaybgaatuhu war buuxa helay

Goobta, taariikh Saxeex

Hogaamiyaha daraasada
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MOREGES
ARKTISKE
UNIVERSITET TmmS@'

undersekelsen
Etikett
Dato:
Slik samler du inn dégnurin:

Det kan veere en fordel & samle inn degnurinen en dag du er mye hjemme og bare er ute for
kortere perioder. Bortsett fra dette oppfordrer vi deg til 4 spise/drikke som vanlig. For
kvinner: ikke samle urin under menstruasjon.

Du bes om 4 samle inn all urin du avgir i lepet av 24 timer. Det er ikke vanskelig, slik gjgr du:

Dag 1: Farste gang du tisser om morgenen (morgenurinen) tisser du i toalettet. Morgenurinen
forste dag skal altsd ikke vaere med, men tidspunktet for denne vannlatingen noteres:

Dato for ferste vannlatning (eks. 19 april 2015):

Dag: Maned: A
Klokkeslett for forste vannlatning (eks. ki 07:15):
Klokkeslett:

Heretter skal ALL urin samles inn i de neste 24 timene, bade dag og natt.

Dag 2: nr du stir opp om morgenen samler du morgenurinen i beholderen. 53 er du ferdig.
Noter tidspunktet for denne siste vannlatingen, under. MERK: Om innsamlingen ikke har
foregatt over ngyaktig 24 timer er dette ok 53 lenge tidspunktene for oppstart og avshutning er
ngyaktig notert.

Dato du sluttet innsamlingen (eks. 20 april 2015):

Dag: Maned: Ar:

Klokkeslett du stoppet innsamlingen (eks. kl 10.30):

Klokkeslett:

Preven leveres til Tromseundersgkelsen i Heilovn 6, dagen innsamlingen avsluttes.
Ta gjerne kontakt pd tel 776 Z0 700 hvis du har spersmal om innsamling eller levering.

tromsoundersokelsen.no Hedovegen B éiﬁ J?-G";,
+47 776 20 700 ST
TromsoT @uitno . EE .
- (o
Thow>
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MORGES

ARETISKE
UNIVERSITET Tromse-
undersekelsen
Merk:
« Tiss all urin i plastmuggen du fikk utlevert, hell dette over til beholderen. Husk alltid 4
samle urin far evt. avfaring.

+ Skru lokket ordentlig pa beholderen og oppbevar den kjolig, helst i kjgleskap.
+ Det gjor ingenting om det ikke er ngyaktig 24 timer si lenge du har notert klokkeslett
for start og slutt.

Hvis du mister en urinpreve:
Hvis du ikke fir registrert en preve av en eller annen grunn, for eksempel pd grunn av
avfgring. skal dette noteres: under:

Tidspunkt og et grovt anslag pa hvor urin som ikke ble samlet (mye/middels/lite):

Spoturin:

I lgpet av dagen du samler inn urin, ber vi ogsa om at du leverer en urinmengde pa eget
prevergr som du har fatt utlevert. Du kan ta dette fra plastmuggen. Det er uansett nar pa dagen
du gjar dette bare du noterer tidspunktet for denne praven.

Klokkeslett for spoturinen (eks. kl 10.30):

Preven leveres til Tromssundersgkelsen i Heilovn. 6, dagen innsamlingen avsluttes.
Ta gjerne kontakt pa tel 776 20 700 hvis du har spersmal om innsamling eller levering.

Takk for at du bidrar dl viktig forskning’

tromsoundersokelsen.no Heilovegen &
+47 776 20 700
TromsoT @uit.no
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Ururinta kaadida 24 saacadood (degnurin):

Waxa fiican inaad kaadida ururiso maalin aad inta badan guriga joogto. Uma baahnid inaad
wax ka bedesho nolol maalmeedkaaga wagqtiga aad kaadida ururineyso. Haddii aad gabadh
tahey ha ururin kaadida waqtiga aad caadada leedahey (menstruasjon).

Waxa lagaa codsanayaa inaad ururiso kaadida aad kaadido muddo 24 saacadood
gudahood ah. Ma adka ee u samee sidan:

Maalinta 1: Kaadida ugu horeysa subaxnimada ha keydin ee iska daadi. (Morgenurinen
forste dag skal altsa ikke vaere med), laakiin waqtiga aad kaadidey qor:

Wagqtiga ugu horeeya ee aad kaadido:

Maalinta: Bisha: Sannadka:
Saacada aad kaadidey (Tusaale. kl 07:15):
Saacada:

Intaa kadib ururi kaadidaada 24ka saacadood ee soo socda habeen iyo maalinba.

Maalinta 2: Maalinta labaad subixii markaad kacdo ku shub kaadidaada caaga: Qor
wagqtiga aad kaadidey.
Wagqtiga aad joojisey ururinta kaadida:

Maalinta: Bisha: Sannadka:
Saacada ugu dambeysey eed kaadidey (subaxa labaad)
Saacada:

Xusuus! Marka hore ku kaadi caaga yar dababeed ku shub caaga weyn. Daboolka si fiican u
giiji dabadeed ku rid gaboojiyaha.

Haddii aad ilowdo inaad ururiso kaadida hal mar ama wax ka badan fadlan qor waqtiga
Maalinta: Bisha: Saacada:

Maalinta aad dhameyso uririnta kaadida la hadal:

Samsam 96983994 ama Kawsar 41353967 ama Mohamed 90940919
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b REGIONALE KOMITEER FOR MEDISINSK OG HELSEFAGLIG FORSKNINGSETIKK

Region: Saksbehandler: Telefon: Vir dato: Var referanse:
REK ser-ast Harsha Gajjar 22845513 2403.2017 20151552
Mikkelsen REK ser-ast B
Deres dato: Deres referanse:
16.03.2017

&r referanse ma oppgis ved alle henvendelser

Haakon E. Meyer
Universitetet 1 Oslo

2015/1552 Kartlegging av risikofaktorer for livsstilssykdom blant Semaliske innvandrere

Forskningsansvarlig: Universitetet 1 Oslo
Prosjektleder: Haakon E. Meyer

Vi viser til seknad om prosjektendring datert 16.03.2017 for ovennevnte forskningsprosjekt. Seknaden er
behandlet av sekretariatet i REK ser-gst pa delegert fullmakt fra REK ser-ost B, med hjemmel 1
helseforskningsloven § 11.

Prosjektleders prosjektomtale

"Forekomsten av diabetes og hjerte- og karsykdommer er ofte hoyere blant innvandrere fra lav- og mellom
mntektsland enn 1 vertsbefoliningen. Somaliere er den storste ikke-vestlige innvandrergruppe [ Norge og det
er mangel pa kunnskap om deres sykdomsforekomst. Kunnskap om forekomsten av kroniske sykdommer og
deres risikofaktorer trengs for a utvikle passende og effektive forebyggende tiltak. I en
tverrsnittsundersokelse blant personer i Oslo med somalisk innvandrerbakgrunn vil vi: a) Beskrive
forekomsten av risikofaltorer for kroniske sykdommer som diabetes type-2 og hjerte og karsykdommer b)
Beskrive salt og jod inntak ved G male 24 timers urin-utskillelse"

Endringene innebzrer
Nye prosjektmedarbeidere 1 studien er PhD student Sohair Hassan, Masterstudent Niki Marjerisson og
Mastersudent Sairah Lai Fa Chen.

Vurdering
Sekretariatet 1 REK har vurdert de omsokte endringene, og har ingen forskningsetiske innvendmger til
endringene slik de er beskrevet 1 skjema for prosjektendring.

Vedtak
Seknad om prosjektendring godkjennes med hjemmel 1 helseforskningsloven § 11, annet ledd.

Godkjenningen er gitt under forutsetning av at prosjektet gjennomfores slik det er beskrevet 1 seknad,
endringsseknad, oppdatert protokoll og de bestemmelser som folger av helseforskningsloven med
forskrifter.

Klageadgang

REKSs vedtak kan paklages til Den nasjonale forskningsetiske komité for medisin og helsefag, jf.
Forvaltningslovens § 28 flg. Eventuell klage sendes til REK Ser-est B. Klagefristen er tre uker fra mottak av
dette brevet.

Besaksadresse: Telefon: 22845511 All post og e-post som inngar i Kindly address all mail and e-mails 1o
Gullhaugveien 1-3, 0484 Oslo E-post: post@helseforskning. etikkom.no saksbehandlingen, bes adressert til REK  the Regional Ethics Committee, REK
Web: http/ihelseforskning. etikkom. na/ sar-pst of ikke til enkelte personer ser-gst, not to individual staff
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ABSTRACT

Purpose: High dietary salt intake is associated with increased blood pressure (BP) and
cardiovascular disease (CVD) risk. The migration of Somalis from East-Africa to Norway may
have altered their dietary habits, making them vulnerable to adverse health outcomes. Since little
is known about the lifestyle and health status of this population, the purpose of our study was to
estimate salt intake in Somali adults in Oslo, Norway.

Methods: A cross-sectional study involving 162 Somali adults (76 men, 86 women) from the
Sagene borough in Oslo, Norway. Sodium and potassium excretion was assessed through the
collection of 24-hour urine. Creatinine-based exclusions were made to ensure completeness of
urine collections.

Results: Sodium excretion corresponded to estimated dietary salt intake of 8.66 = 3.33 g/24 h in
men and 7.28 + 3.59 g/24 h in women (p = 0.013). An estimated 72% of participants consumed
> 5 g salt/day. The Na:K ratiowas 2.5+ 1.2 inmen and 2.4 + 1.1 in women (p = 0.665).

Conclusions: Estimated salt intake was, while above the WHO recommendation, within the
lower range of estimated salt intakes globally and in Western Europe. Further research is
required to assess the health benefits of sodium reduction in this Somali immigrant population.
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INTRODUCTION

Increased dietary salt intake is widely acknowledged as a major determinant for raised blood
pressure and hypertension [1-3] and has been found to be associated with cardiovascular disease
(CVD) outcomes [4,5]. According to the Global Burden of Disease Study 2015, hypertension has
been the greatest contributor to mortality and morbidity over the past quarter century [6]. Itisa
leading risk factor for cardiovascular disease (CVD), which is responsible for one-third of all
global deaths [7].

Globally, it is estimated that individuals consume between six and twelve grams of salt daily [8],
far exceeding the WHO’s salt recommendation of five grams maximum [9]. However, baseline
data on salt intake are lacking in many populations, especially among low- and middle-income
communities, including immigrant populations living in high-income countries. This is
particularly troublesome considering growing evidence that immigrant communities bear a
disproportionate burden of CVD [10-12]. Estimating salt intake from dietary surveys is often
unreliable[13]. The ‘gold standard’ method for estimating salt intake is 24-hour urine collection
as around 90% of ingested sodium is excreted in the urine [14-16]. However, the method is
burdensome for researchers to conduct and participants to adhere to, often rendering 24-hour
urine collection unfeasible [16].

There is little information about salt intake in the Norwegian population. The Somali community
is Norway’s largest non-European immigrant group and there is currently no knowledge about
salt intake in this population. This study, commissioned by the Norwegian Institute of Public
Health, aims to estimate dietary salt intake among Somali immigrants to Norway by the use of
24-hour urinary sodium excretion. The baseline measurement is of importance to informing
effective health promotion and for monitoring potential changes over time to meet targets in the
global effort to prevent hypertension and cardiovascular events.

METHODS

Population and recruitment

This cross-sectional study design attempted to recruit all Somali adults (>18 years) living in the
Sagene borough of Oslo, Norway. The baseline survey was conducted between December 2015
and October 2016. Participants were recruited through a variety of community-based methods,
including information meetings at activity centers, and through local Somali radio. Collaboration
was established with local Somali organizations, a healthy life center, and three project
assistants, identified by these partners, were trained to assist with recruitment and data collection.
Door-to-door visits were conducted in order to access every known-Somali adult in the borough.

Conventional random sampling was deemed not practical as our previous experiences in
recruiting immigrant populations through Statistics Norway (SSB) resulted in low response rates
[17]. We thus decided to limit the study to one borough in Oslo with a high population of people
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of Somali origin. Cultural sensitivity during the recruitment process was essential to increase the
chance of participation. To establish trust between project leaders and potential participants oral
communication was preferred.

Urine collection

Each participant was given a urine collection kit, comprised of a 3.0-liter urine container with an
integrated unit for closed urine transfer using the vacuum system, V-Monovette®. Instruction for
use was given orally and in writing. First morning void should be discarded, but voids
throughout the rest of the day until the morning of the day after were instructed to be collected.
Start time, end time, and irregularities were to be noted and the container kept cool throughout
collection. Urine collection containers were returned, contents mixed, total volume was recorded,
and 2 mL samples of each participant’s urine containers were extracted and stored at -20°C. All
2 mL samples were sent to the Medical Laboratory, University Hospital of North Norway (UNN)
in one batch for one-kit analysis of urine volume, creatinine, sodium, and potassium levels.
Urinary sodium and potassium were assessed using Roche Hitachi — an indirect ion-selective
electrode to determine ion concentration [18]. The Medical Laboratory at UNN was accredited
by Norwegian Accreditation according to the standard, NS-EN ISO 15189 TEST 209.

Collection of other clinical and demographic factors

Blood pressure was measured using Omron HBP 1300 — a validated oscillometric device [19].
Participants were given a seated rest-period of five minutes, and then blood pressure was
measured three times consecutively for one-minute intervals. Blood pressure was estimated as
the average of the second and third measurements. Hypertension was defined as >140 mmHg
systolic and/or >90 mmHg diastolic and/or as being on antihypertensive treatment.

All participants were administered a questionnaire, guided by the WHO Stepwise approach to
chronic disease risk factor surveillance (STEPS) [20]. Project assistants were responsible for
helping participants complete the questionnaire on paper to ensure standard comprehension and
response. Gender, age (in whole years), number of years lived in Norway, education level (years
completed), and use of table salt (rarely, sometimes, everyday) were considered relevant
variables in the current analyses as assessed by directed acyclic graph (DAG) analysis and
literature review.

Sample flow

See Figure 1 for flow chart of sample population. Around 272 persons were identified as
eligible, however 30 persons refused to participate. Participants were excluded if they were
pregnant, affected by kidney failure, hemorrhage, liver disease, or had begun diuretic medication
less than two weeks prior to recruitment (n=20) (2). A total of 222 participants were included in
the study and invited to participate in urine collection as well, but 53 participants did not return
their urine collection Kits after several attempts at follow-up. The number of urine samples sent
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to the laboratory was therefore 169; however 8 samples were not analysed for sodium and/or
potassium and/or urine volume. The final study sample comprised of 161 participants (76 men
and 86 women).

Two participants were not included in the analysis as they had invalid urine collections assessed
as 24-hour creatinine < 4 mmol/24h for women and < 6 mmol/24h for men, or < 500 mL urine
collected /24-hour [14]. One identified woman had creatinine of 2.18 mmol/24h and one
identified man had creatinine of 3.55 mmol/24h — both just over half the minimum creatinine
required to be included with respect to their gender. Therefore, at total of 159 cases were used to
estimate 24-hour urinary electrolytic content and included in the analysis. One participant did
not complete the questionnaire, but was still included in the analysis for SBP/DBP and urine
excretion.

Ethics

The study was approved by the Regional Committee for Medical and Health Research Ethics
(study code: 2015/1552 REK South-East). Informed written consent was obtained from all
participants.

Statistical analysis

Estimated daily sodium chloride intake (NaCl g/24 h) was calculated from sodium excretion
using the formula [21]:

NaCl (g/24h) = Na (mmol/24h) - ==
The molar ratio of sodium to potassium was also calculated; Xe(mol/24h)

K (mmol/24h)
Mean and standard deviation (SD) were described for all continuous variables. Number and
percentage were reported for categorical variables. Sodium intake is likely to differ by gender,
therefore results are shown separately for men and women. Differences between gender were
tested with the independent samples T-test. The Mann-Withney U-test was used to test the
difference in data sets of non-parametric distribution.

For normally distributed variables, Pearson’s r was computed to assess correlation between
demographic variables and 24-hour sodium excretion. Spearman’s Rho correlation coefficient
was used to assess correlations for non-parametric distributions. This was similarly conducted to
assess the correlation between 24-hour sodium excretion and both systolic blood pressure (SBP)
and diastolic blood pressure (DBP).

Multiple linear regression — shown as 8, 95% Confidence Interval (CI) — was used to examine
the association between demographic variables (including gender, age, length of stay in Norway,
and number of years of education) and 24-hour sodium excretion. The relation between 24-hour
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sodium excretion and SBP (also DBP) was similarly modelled using multiple linear regression,
adjusting for confounding variables. Statistical assumptions were checked in the final models.

Collected data were described and analysed using IBM SPSS Statistics, Version 24. Tests for
differences were two-sided. The significance level was set to p < 0.05.

RESULTS

Demographic characteristics and blood pressure data are described in Table 1. Mean age was
40.2 years. Men were, on average, older than women. However, men and women had spent
approximately the same number of years living in Norway. Only 2 participants (1.2%) were born
in Norway. Men were significantly more educated than women. SBP and DBP were
significantly higher in men compared to women (p <0.001 for SBP and p = 0.003 for DBP). A
considerable proportion of participants were hypertensive (27.3%).

Table 2 shows levels of excreted sodium and potassium in men, women, and total. Assuming all
sodium from dietary intake were excreted through the urine, excretion corresponded to a 24-hour
dietary salt intake of 8.66 g in men and 7.28 g in women. Potassium excretion was
approximately 12 mmol/24h higher in men compared to women. The Na:K ratio was 2.5 in men
and 2.4 in women, and were not significantly different (Table 2).

Multiple linear regression analysis between socio-demographic factors (gender, age, years lived
in Norway, and years of education) and 24-hour sodium excretion demonstrated that excretion
decreased by 1.5 mmol/24h per year increase in age, when adjusted by gender ( =-1.5; Cl = -
2.4,-0.7). Years lived in Norway and years of education showed no significant association with
24-hour sodium excretion. Additionally, multiple linear regression showed that for each 100
mmol/24h increase in sodium excretion, SBP increased by 1.2 mmHg (CI = -3.2, 5.6) and DBP
decreased with 0.8 mmHg (CI = -3.2, 1.6). However these associations were not significant.

DISCUSSION
Summary of findings

In this first study of salt intake among adult Somalis (age 20-67) in Norway, we estimated based
on 24-hour urine collection that men consumed 8.66 g of salt and women consumed 7.28 g of
salt per day. In addition to male gender, younger age was found to be associated with increased
salt intake. In the current study, estimated sodium intake was not significantly associated with
SBP or DBP.

Context and added understanding
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There have been few population-based studies measuring sodium intake among Norwegian
residents and only one using 24-hour urinary excretion. This previous study by Omvik et al.
published in 1983 [22], reported markedly higher (28%) urinary sodium excretion in ethnic
Norwegian men (192. 5 + 76.4 mmol/24h) compared to our results. Among Scandinavian
populations, a study from Finland conducted in 2002, reported an estimated sodium excretion of
160.2 mmol/24h in men and 124.7 mmol/24h in women [23]. Compared to our results, Finnish
men excreted slightly more sodium than Somali men in Norway. Differences between the
women were negligible. Among a randomly selected group of young Swedish men, sodium
excretion was reported as 198.0 £ 69 mmol/24h — much higher compared to our results [24].

In a systematic review of 24-hour sodium excretion and dietary surveys in 51 studies from
Western Europe, Powles et al. [25] found that estimated mean sodium intake ranged from 3.28 to
4.43 g/24h, corresponding to a salt intake of 8.33 to 11.25 g/day. Our results for Somali adults
are situated near the bottom of this range. Oyebode et al. [26] conducted a systematic review on
sodium intakes in sub-Saharan Africa, finding all populations since 1990, consumed over 2
g/24h, with the highest reliable intake estimates to be between 5 and 6 g/24h in Tanzania, South
Africa, and Ghana.

Only one study exists, to our knowledge, reporting 24-hour sodium excretion from a Somali
population. Modesti et al. [27] reported sodium excretion of 97 mmol/24h in 25 young Somali
immigrants to Florence, Italy upon arrival and a significant increase to 165 mmaol/24h after six
months of residence. This was accompanied by an 11 mmHg increase in SBP. Our results are
similar to the reported sodium excretion after 6 months, suggesting Somalis in Oslo may have a
similarly western-acculturated diet with respect to salt [27]. Health implications of this potential
dietary change could apply to Somalis living in Norway, making it important to continue
monitoring lifestyle risk factors and health outcomes [10,12].

Men were found to consume significantly more sodium than women, which is reported in the
majority of previous studies investigated [25,8,28], with the exception of Oyebode et al.’s [26]
systematic review of sodium intake in Sub-Saharan Africa. This is perhaps due to higher food
consumption among men[29]. This study also suggests an inverse relationship between salt
intake and age. We hypothesize this could be a result of increased consumption of fast- and
prepared- food among younger people, which tend to have higher salt contents than home-made
meals.

A decreased Na:K ratio has emerged as an important factor conferring protection against
hypertension and CVD. Potassium has consistently shown blood pressure lowering effects by
interacting with salt-sensitive processes to mitigate the blood pressure increasing effects of
dietary sodium [1,30-32]. Fruits and vegetables are foods typically rich in potassium. Na:K
ratios worldwide demonstrate a wide range, predominantly higher than the unofficial WHO
recommendation of 1:1 [33]. Our results are reflective of this, with a large variance and values in
the range of other reports. The highest reported ratio from Western-European populations is, to
our knowledge, the 3.23 ratio, found in the Gubbio population in Italy [1]. At the lower limit,
Laatikainen et al. [23] reported ratios of 2.08 for men and 1.92 for women in the Finnish
population. The Somali population in Florence from Modesti et al. [27] demonstrated increased
sodium compared to potassium intake after six-months of residence in Italy — from 2.02 (at
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arrival) to 3.0 (after six months). In comparison, our study population has an intermediate ratio.
While our Na:K results are similar to previous studies, from an absolute perspective, our study
population consumes far less potassium compared to most populations, which suggests a lower
fruit and vegetable intake.

There was no significant association between sodium intake and blood pressure (SBP and/or
DBP) in our study, which is contrary to many comparable studies, [34,1,35]. One reason for this
may be that there is individual day-to-day variability in the diet, which affects a given 24-hour
sodium excretion. While 24-hour excretion is considered the best indicator for population intake,
one single 24-hour excretion is not a precise indicator of a person’s habitual intake [15,36]. In
addition, certain recent meta-analyses have demonstrated a small and/or weak relationship
between sodium intake and blood pressure in populations consuming under 217.39 mmol/24h of
sodium and in normotensive populations [30,5]. Our sample has a relatively low prevalence of
hypertension, with the majority of participants excreting less sodium than 217.39 mmol/24h.

Strengths

We approached this study with standardized methods — using 24-hour urinary excretion
(considered the gold standard) to estimate dietary intake of salt, sodium, and potassium alongside
a validated protocol for collection/analysis; and adherence to WHO’s recommended framework
for NCD surveillance (STEPS) [20]. In addition, recruitment was community-based, focusing on
Norway’s largest non-Western immigrant population, allowing us to gain understanding of their
demographics, sodium and potassium intake and blood pressure status, important background
information for effectively improving the health status of marginalised populations [37-39].

Limitations

This study has some limitations. Selection bias may be present as there were some eligible
members of the Somali community in the borough who declined participation or could not be
reached. In addition, this study selected participants from only one out of 15 districts in Oslo,
which may not be representative of Somalis living in other parts of the country. Still,
comparison of education levels and age distribution of included participants to data from
Statistics Norway suggests that the participants were demographically representative of Somali
adults in Norway [40].

Despite using gold standard methods for estimating salt intake, the collection of one sample per
participant is a limitation. Conducting repeated collections and analyses were not feasible.
Nevertheless, one-time collection of 24-hour urine is considered a highly valid method for
estimating salt intake at the population level [15,13,16]. Still, our results should be interpreted
with caution with respect to generalisability of the findings.



371
372
373
374
375
376
377
378
379
380
381
382
383
384
385
386
387
388
389
390
391
392
393
394
395
396
397
398
399
400
401
402
403
404
405
406
407
408
409
410
411
412
413
414
415
416

CONCLUSION

Although above the WHO recommended intake for salt, the estimated salt intake in this Somali
immigrant population is within the lower range of salt intakes globally and in Western Europe.
Younger men were found to have the highest intake. This study is the first of its kind of an
immigrant population in Norway, and it contributes to the small number of studies estimating
salt intake in immigrant groups globally. It provides important baseline data on salt intake for
comparison to other immigrant groups and ethnic Norwegians, and for inclusion in follow-up
studies of longitudinal design.
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TABLES

Table 1 Clinical and demographic characteristics of participants, according to gender

Men (n=74; 46.8%)

Women (n=84; 53.2%)

Total (n=158)

Mean (SD) Mean (SD) p? Mean (SD)
Age (years)  42.3(11.3) 38.4 (10.5) 0.026 40.3 (11.1)
Years lived 13.6 (7.5) 12.1(6.1) 0.161 12.8 (6.8)
in Norway
Years of 11.9 (4.0 8.0 (4.9 <0.001 9.9(4.9
education

N (%) N (%) N (%)

Marital status Married 56 (75.7) 51 (60.7) 107 (67.7)

Single, 18(24.3) 33 (39.3) 51 (32.3)

separated

or divorced
Systolic BP  129.9 (16.9) 118.3 (18.0) <0.001 123.8(18.3)
(mmHog)
Diastolic BP  83.3 (10.0) 78.7 (8.6) 0.003 80.9 (9.6)
(mm Hg)

%0 represents asymptotic significance

Table 2 Urine analysis laboratory data of participants who returned complete 24-hour urine
samples, according to gender

Men (n=75) Women (n=84) Total (n=159)
Mean Mean p Mean

Urine volume 2061 (775) 1780 (649) 0.014 1913 (722)
(mL /24 h)
Creatinine 15.8 (3.9) 10.3 (4.8) <0.00 129 (5.2)
(mmol/24 h) 1
Na (mmol/24 150.6 (57.0) 126.6 (62.4) 0.013 137.9(61.3)
h)
K (mmol/24 h) 66.9 (25.5) 54.8 (19.5) 0.001 60.5(23.3)
Na:K 2.5(1.2) 2.4 (1.1) 0.665 2.4 (1.1)
NaCl (g/24 h)  8.80(3.38) 7.39 (3.64) 0.013 8.05(3.58)
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Table 3 Multiple linear regression showing the relationship between daily sodium excretion
(mmol/24h) and demographic factors ;univariate (crude) and adjusted estimates are shown

Crudep  95% Cl p Adjusted * 95% ClI p
estimate  Lower  Upper Lower Upper
Years lived  -0.03 -141 1.47 097 0.2 -1.30 1.64 0.82
in Norway®
Years of 2.6 0.6 4.5 0.01 0.1 -0.7 3.6 0.19
education®

48 coefficients for each demographic factor was adjusted for by inclusion of relevant confounders.
®Years lived in Norway was adjusted by gender, age, and years of education.
“Years of education was adjusted by gender, age, and years lived in Norway.

FIGURES

See separate file for figures.



