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A national study in young Moroccan
women confirms widespread iodine
deficiency and shows the value of dual
use of urine samples to assess sodium
and iodine intake
Prof. Hassan Aguenaou, Dr. Naima Saeid, Rabat, Morocco; Sandra Hunziker, Ambra Giorgetti, Prof. Michael Zimmermann, Zurich, Switzerland

Morocco has experienced a rapid socioeconomic development in recent decades,
leading to an increase in noncommunicable
diseases (NCDs), including hypertension. In
2014, the Moroccan government embarked
on a survey to assess the prevalence of risk
factors for NCDs, based on the STEPwise
approach to noncommunicable disease risk
factor surveillance by WHO (1). One
objective of the STEPS study in Morocco
was to evaluate salt intake by measuring urinary sodium concentrations (2). Participants
in the national STEPS survey were asked to
donate spot and 24h urine samples. WHO
has emphasized that concurrent monitoring
of both iodine and sodium intakes in national urine collection surveys is compatible,
synergistic and is a recommended approach
(3). Therefore, in partnership with the
Moroccan Ministry of Health, the Human
Nutrition Laboratory at ETH Zurich,
Switzerland, suggested that the urine samples could also be used to assess iodine status
of Moroccan women of reproductive age,
a major target group of iodine programs.
This approach has been used previously in
Switzerland to guide both the salt reduction
and iodized salt programs (4).
History of iodine status in
the Moroccan population
In Morocco, a national survey in 1993
reported a goitre prevalence of 22% and
a median urinary iodine concentration
(mUIC) of 69 μg/L, indicating insufficient
iodine intake in school age children (SAC)
(5). In 1995, mandatory iodine fortification
of table salt at 80±10 mg of iodine/kg was
introduced (6) and adjusted to 15-40 mg of
iodine/kg in 2009 (7). A study conducted

after the introduction of salt iodisation still
found iodine deficiency in SAC (5). In
2011, a randomized controlled trial assessing
the effect of iodine supplementation on
iodine status of breastfeeding women and
their children detected a baseline mUIC of
35 μg/L in the mothers and of 73 μg/L in
the infants, indicating moderate to severe
iodine deficiency (8). Similar findings were
reported in Moroccan adult women (20 to
50 years old) in 2015, who had a mUIC of
42 μg/L (9).
A previous study assessed the distribution and fortification level of iodized salt in
Moroccan households. Only one quarter of
participating households consumed iodized
salt and only one twentieth of the salt was
fortified adequately (10). The lack of compliance by the Moroccan Salt industry to
the legislation on salt iodization and the

absence of an adequate monitoring of local
and imported salt are likely the reasons for
the limited enhancement of iodine status
accomplished in the last decades. To achieve
a profound improvement of iodine status of
the Moroccan population, monitoring of salt
fortification and iodine status is crucial.
Results on iodine status in
STEPS Survey
From the national STEPS survey, spot
urine samples (n=1818) and a subsample of
24h urine samples (n=148) of women of
reproductive age (WRA, 17-49 years) were
analysed in duplicate by using the SandellKolthoff colorimetric method at the ETH
Zurich.
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T A B L E 1 Median UIC in a national sample of Moroccan women
of reproductive age, and UIE in a subsample, overall and by
rural and urban clusters.

Median UIC (IQR)
[μg/L]

Median UIE (IQR)
[μg/24h]

Total
n (%)

71 (42–115)		
1748 		

85 (59–156)
148

Urban
n (%)

76 (48–123)		
1054 (61.2)		

100 (71–293)
92 (72.4)

Rural
n (%)

61 (37–101)		
669 (38.8)		

59 (45–84)
35 (27.6)

The national mUIC was 71 μg/L and more
than 30% of the samples had a UIC <50
μg/L. Both indices suggest that women
of reproductive age in Morocco have inadequate iodine intakes by WHO criteria
(the reference range for mUIC is 100-299
μg/L, and <20% of samples should be below
50 μg/L) (11).
In a sub sample of the population, the
median urinary iodine excretion (mUIE)
was determined from the UIC of the 24h
urine collection, multiplied by the
24h urine volume and then divided
by 0.92, which represents the percentage of ingested iodine excreted
in urine (12). The mUIE was 85
μg/24h (n=148). Spot UIC and
UIE were well correlated (ρ=0.712,
p<0.001).
In addition, the study population was divided into urban and rural
clusters. Rural clusters had a lower
mUIC and mUIE compared to urban
clusters (p<0.001 for both).
Conclusions
The findings of this study reveal that
iodine deficiency is still an urgent
public health concern in Morocco.
The iodine status of Moroccan WRA
was inadequate regardless of the area
of residence. UIC and UIE differed
significantly between urban and
rural population. This highlights the
importance of ensuring access to properly iodized salt, especially in remote areas. Iodine concentration in salt
at the production site and the accessibility
to adequately iodized salt at the household
level should be monitored to improve
population iodine status. In addition, the
mUIC should be assessed periodically to
gain insight in to the change of iodine status
of different populations groups and therefore evaluate effectiveness of iodized salt.
The data show a strong correlation between

median spot UIC and UIE, which supports
previous findings which indicate that UIC
from spot samples can be used as a proxy for
UIE (13, 14).
In this study, the assessment of iodine
status was performed using samples collected
for the purpose of evaluating salt intakes
in the Moroccan population. Our findings
illustrate that it is possible to use urine
samples from sodium surveys to measure
UIC. This demonstrates the potential to

synergize both iodized salt and salt reduction programs to ensure optimal implementation of each program by promoting
their commonalities and complementarities.
Commonalities between the two programs
are that both are geared towards improving
public health throughout the world through
a population-wide approach. Both programs
adopt a multi-stakeholder approach and
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encompass health promotion, prevention,
treatment and rehabilitation; all of which
involve working closely with the food
industry (3).
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