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Status of iodine nutrition in pregnant and lactating
women in national capital district, Papua New Guinea
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Urinary lodine excretion is a useful and importamticator of the iodine status of a population. SThiudy
attempts to determine the urinary iodine conceistmatf non-pregnant, pregnant and lactating womesident
in the National Capital District of Papua New Guinsa as to evaluate their status of iodine nutritidhe
study population was made up of 56 non-pregnantadt@ting and 212 pregnant women. Of the 212masg
women, 14 were in the first, 64 in the second, &84 in the third Trimester of pregnancy. Casual airin
samples were collected and analysed for urinarjn@dy Sandell-Kolthoff reaction. The median urinar
iodine concentration for the non-pregnant, lactatand pregnant women was 163.0ug/L, 134.0ug/L and
180.0ug/L, respectively. Median urinary iodine fitlve first, second and third trimesters were 16510ug
221.5ug/L and 178.0ug/L, respectively. Thé"2@rcentile urinary iodine values were higher tBang/L for
all the groups. This indicates adequate intakdigtairy iodine and optimal status of iodine nutritamongst
women in the various groups. Mild to severe statu®dine nutrition was found in 30.4% of non-pregh
35.0% of lactating, 22.2% of pregnant women, 28d%omen in the first, 18.8% in the second, and 23in
the third trimester of pregnancy. To achieve optiindine nutrition in pregnant and lactating womem,

increase in their intake of dietary iodine is recoemded.
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Introduction
Urinary lodine (Ul) excretion is a useful and imzot
indicator of the iodine status of a populatfoh.The Ul
values obtained can be conveniently expressedreatha
range with a median, or as proportions, using &sef
cut-off points to indicate the severity of iodine=fid
ciency’?

lodine deficiency in women of childbearing agen
cause infertility and also set the stage for misage, abor-
tion or stillbirth during pregnancyMaternal iodine defi-
ciency during pregnancy and lactation can sevecein-
promise the thyroid status of the fetus and necfitamild
iodine deficiency during the first and second tistees of
pregnancy can cause subclinical fetal hypothyroidigith
subtle negative effects on neurodevelopment; tifieciefs
more pronounced in cases of moderate to seveneei@tiifi-
ciency>®

According to recent repotts’ there is growing evi-
dence that iodine deficiency may be reappearingoime
countries, where it was previously under controhisT
underscores the need to evaluate the iodine staftus
children, pregnant women, lactating women and woofen
childbearing age in populations that have beerskim the
past. Universal salt iodization (USI), a policyiotlising
all salt used in households, catering, food praogsand
agriculture, is the internationally agreed stratdégy the
control of iodine deficiency? The implementation of the

USI policy in Papua New Guinea (PNG) commenced in
June 1995, when the Government of PNG amended the
“Pure Food Act”. This amendment promul-gated the PNG
Salt Legislation, which effectively put a ban on the
importation and sale of non-iodised salt in PN&.
According to the PNG salt legislation, alltsal PNG
should be iodised with potassium iodate (Kl@nd the
iodine content in all salt should not be less tB8ppm
(30 mg of iodine per kilogram of salf) Estimated daily
per capita salt consumption in PNG was not indatéte
the legislation. The Consumer Affairs Council (CAC)
was mandated to monitor and implement the salslegi
tion, promote the use of iodised salt, and takéatdos of
the legislation to task: A CAC report in early 1996
stated that the lack of effective transport syssem rela-
tive inaccessibility of many areas, because ofrtioein-
tainous topography, constituted a major obstexlthe
the effective distribution of iodised salt aroume tcoun-
try. Thus, iodised salt is not regularly aahle in most
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remote areas of Papua New Guinea. Data on the im- Ethical clearance and approval for the studyevadb-
plementation of the salt legislation are scarfy. Recent tained from the SMHS Ethics and Research Grant
reports indicate that although the per capita coqion  Committee. In addition, permission for the studyswa
of salt is low, adequately iodised salt is avagainl over obtained from the appropriate authorities in PMGH.
90 per cent of households and retail shops in Leeé?ci The iodine status of women in the various groups was
and in the Hella Region of Southern Highlands Rroes, determined using the recommended WHO/UNICEF/
PNG? There is little information on the impact of the ICCIDD criteria.*?

salt iodisation programme on susceptible groupsh ss

school-age children and pregnant women in PRGlo  Results

published data are available on the status of @dintri- A total of 56 non-pregnant (response rate: 80 geit)c
tion of non-pregnant and lactating women in PNGie T 212 pregnant (response rate: 80 per cent) andcititey

aim of this study was to assess the status of éodin  (response rate: 75 per cent) women participatethén
trition of non-pregnant, pregnant and lactating vweam study. Table 1 shows the mean age and Ul valuethéor

resident in the National Capital District (NCD), BN three groups of women. The median Ul concentrations
the non-pregnant, lactating and pregnant groups of
Subj ects and methods women are 163.0ug/L, 134.0ug/L and 180.0ug/L, re-

The NCD, with a population of about 250 000, is thespectively. The 20 Percentile value for each of the
incorporated area around Port Moreshy, the capifal groups was greater than 50ug/L. In comparing the Ul
PNGZX Port Moresby General Hospital (PMGH) is the concentrations between women in the non-pregnagd; p
major general, specialist and reference hospital@D nant and lactating groups, there was a significant
and PNG. It also serves as the teaching hospitalh®  difference between the Ul concentrations of wonmetine
School of Medicine and Health Sciences (SMHS). pregnant and lactating grou<Q.05). There was, how-
The population for this cross-sectional stadpsisted ever, no significant difference between Ul concatitins
of healthy 265 pregnant and 54 lactating womerdesgi of women in the non-pregnant and pregnant groupd, a
in NCD and attending antenatal and pediatric dinic neither was there any significant difference betwtee
respectively at the PMGH. The lactating group waslen lactating and non-pregnant groups.
up of women who have been breastfeeding for lems th
eight weeks. Seventy age-matched non-pregnant wom
were recruited from staff and students in PMGH an

Table1l. Mean age and Urinary lodine values in non-
egnant, lactating and pregnant women

SMHS. Only staff and students residing in NCD were parameters Non- Lactating Pregnant

included in the study. All women with previous bist of pregnant (n=40) (n=212)

thyroid disease or medications that affect thyrstiatus, (n = 56)

including those with systemic illness, were exchliff®m Mean age yrs 25.0+ 5.6 25.8t 3.6 26.4+5.1

the study. This constituted about 2.0% of all temen (£ SD)

that participated in the study. M?d'?[‘) 163.0 134.0 180.0
Imformed consent was obtained .from each ppaint Mel;gn 176.6 138.2 188.7

recruited to the study before collecting 5 to 10aas$ual (ug/L)

urine sample in wide-mouth screw-capped plastitédsit Range 286.0 304.0 304.0

Urine samples were stored frozen at about®°c20ntil SD 96.0 78.2 96.7

required for analysis. Urinary iodine analysis wagied 95(‘?9% 150.9-202.3  113.2-163.2 175.6-201.8

out in the Micronutrient laboratory in the Divisioof 20" Percentile 82.0 576 90.0

Basic Medical Sciences, SMHS UPNG, using the (ug/l)
spectrophotometric method of Sandell-Kolthoff réact Per cent of
after digesting the urine with Ammonium Persulfatea women with  69.6 65.0 77.8
water bath at 10€.* The sensitivity (10.0 — 12.50ug/L) Ul > 100ug/L
and percentage recovery (830 percent) of the Ul assay Per cent of
were frequently used to assess the performancechar Wu(inlesnown/r:_ 7.2 17.5 6.6
teristics of the assay method. Per centugf

External quality control assessment of thelyical women with  53.6 40.0 61.3
procedure was carried out by, The Centers for D&seas yj >150ug/L
Control and Prevention (CDC) Atlanta Georgia USA
EQUIP program and by the lodine Reference Laboratory Further analysis of the Ul data (Table 2), ¢atks
for Asia Pacific Region Institute of Clinical Pathgy = mild to moderate status of iodine nutrition in 8Ger
and Medical Research (ICPMR), Westmead Hospitalcent of non-pregnant, 32.5 per cent of lactating £9.4
NSW Australia. Statistical analysis of data wasriedr per cent of pregnant women. In addition, 7.2 pan of
out using SPSS-PC software (version 10). ANOVA wason-pregnant, 17.5 per cent of lactating, and @6cent
used to compare differences in urinary iodine edame of pregnant women, have Ul concentration less than
between different groups, with the Scheffe tesduee  50.0ug/L. This indicates severe status of iodineitrast,
post-hoc analysis. &2 value <0.05 was considered as especially in the lactating and pregnant groups.
significant. The 212 pregnant women were grouped accorging

their trimester of pregnancy. Women in the firshester
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Table 2. Distribution (Percent) of non-pregnant, lactating and also between the non-pregnant group and eéitte of

and pregnant women according to range of Ul
concentration and status of iodine nutrition

Range of Status of Non- Lactating Pregnant
Ul conc. lodine pregnant
(ug/L) Nutrition**

Distribution (per cent)
<20 Severe 0 25 2.8
20-49 Moderate 7.2 15.0 3.8
50 — 99 Mild 23.2 17.5 15.6
100 - 199 Optimal 28.6 42.5 335
200-299 RiskofllH 19.6 17.5 23.6
> 300 Risk IIH 21.4 5.0 20.8

of pregnancy accounted for about 75 per cent ohtire
response rate in the pregnant group. In mosteofdhses,
the women needed to obtain approval from their spsu

three trimesters of pregnancy. However, the Ul con-
centration in the lactating group was significarithyver
(P<0.05) than the Ul concentration in the secondesiter

of pregnancy.

The distribution (per cent) of pregnant wonierthe
various trimesters according to range of Ul conediuns
and status of iodine nutrition is presented in Tabld-or
women in the first, second and third trimesterpufg-
nancy, 28.5%, 18.8% and 23.1% respectively, havd mi
to severe status of iodine nutrition.

Discussion

In the present study, the median Ul concentratfonshe
non-pregnant, lactating and pregnant groups of wome
are higher than the recommended minimum adequate Ul
concentration of 100ug/L. In addition, less than %9
cent of women in each group have Ul concentration

The mean age and Ul values for the women in thg firsbelow 50ug/L. This, according to the WHO/ UNICEF/
second and third trimester of pregnancy are shawn iICCIDD criterial® indicates adequate dietary iodine in-
Table 3. The median Ul concentrations (165.0ug/Ltake and an optimal status of iodine nutrition. efgnhis,

221.5ug/L and 178.0ug/L) for the First, Second ahotdl
Trimesters, respectively, are greater than 100ugfid

however, prevalence of mild to severe status ofniad
nutrition in a significant number of women in these

the 20" Percentile values are greater than 50ug/L. Thergroups, indicating inadequate intake of dietadjrie.

were no statistically significant differences inettJl
concentrations among the three trimesters ananecy,

Table3. Mean age and Urinary lodine values of
pregnant women in first, second and third trimesfer
pregnancy

Trimester of preghancy

Parameters First Second Third
(n=14) (n=64) (n=134)

Mean age yrsf{ 25.6x4.6 26.854 26.3:5.1

SD)

Median (ug/L) 165.0 221.5 178.0

Mean (ug/L) 181.5 204.9 181.7

Range 304.0 294.0 304.0

SD 104.1 98.6 94.9

95% ClI 121.4 - 180.3 — 165.5 —
241.6 229.5 197.9

20" Percentile (ug/L) 74.4 107.0 90.0

Per cent of women

with Ul >100ug/L ~ 71.4 81.3 76.9

Per cent of women

with Ul < 50ug/L 7.1 6.3 6.7

Per cent of women

with Ul > 150ug/L  71.4 64.1 59.0

Table 4. Distribution (per cent) of pregnant women in the
various trimesters according to range of Ul conegian
and status of iodine nutriti

Trimester of pregnancy

Range of Ul Status of First Second Third
conc (ug/L) lodine

Nutrition**

Distribution (per cent)

<20 Severe 7.1 0 3.7
20-49 Moderate 0 6.3 3.0
50 — 99 Mild 21.4 12.5 16.4
100 - 199 Optimal 28.6 26.6 37.3
200 - 299 Risk of IH 21.4 28.1 21.6
> 300 Risk IIH 214 26.6 17.9

The median Ul concentration (180.0ug/L) foegmant
women obtained in the present study is lower than t
231.0ug/L obtained for pregnant women in Lae PNG.
Mild to severe status of iodine nutrition was repdrin
15 per cent of pregnant women in E@aempared to 22.2
per cent in the present study. These differencghinhie
due to a number of factors, including diversitycirtural
habits that results in low consumption of iodiseit by
pregnant women in NCD compared to those in 'ge.
The goitrogen content in the staple foods consumed i
NCD might also be higher. The differences migebdle
due to apparent lack of awareness of the needrémg-p
nant women to consume adequate amounts of iodine to
improve their thyroid function, which is vital fogarly
development of the brain and other tissues in tloeitus
and neonates® In NCD, there is a popular belief that
high intake of salt is associated with high bloodssure
and increased risk of heart disease and stroke.

The relatively low Ul concentration in the tafing
group of women, compared to the women in the pnegna
and the second trimester groups, may be due tlo$keof
iodide in breast milk during lactation. The sourck
iodine for neonatal thyroid hormone formation isimha
from maternal milk?

Although the median Ul concentrations obtained
during the first, second and third trimesters iathcopti-
mal status of iodine nutrition according to thereunt
WHO/UNICEF/ICCIDD criterid?, yet mild to severe sta-
tus of iodine nutrition is prevalent in the group®ur
results clearly indicate inadequate consumptiodietary
iodine by some of the pregnant and lactating woinen
the NCD. This is of concern, because of the assonia
between iodine deficiency and the potential risk of
irreversible damage to the foetus and neohafEhus, it
is necessary to regularly evaluate and monitor ithe
plementation of the USI strategy in the region.

According to the current WHO/UNICEF/ICCIDD
criteria, the recommended indictor of an adequatay
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intake of iodine and optimal status of iodine rtidni in a
population is when the median Ul concentrationha t
general population is between 100 to 199ug/L. Ctyen

since the implementation of the Salt LegislationJume
1995, no comprehensive analysis of the status eok#it
iodization programme in PNG has been carried ot af

there are no WHO/UNICEF/ICCIDD recommendationsthe report of the CAC in early 1996 Analysis of data

for the range of Ul concentration that indicatesiropl
iodine nutrition in pregnant and lactating wontéiiow-
ever, since maternal iodine requirement is higlnent
normal during pregnancy and lactatidri® scientific opi-

from various parts of the country indicates that $itatus
of the salt iodization programme can be charaadrias
“existent but needing strengthenirfty'**® According to
WHO/UNICEF/ICCIDD"*® the recommended action

nion increasingly suggests that the median Ul conneeded to improve such programmes includes perio-
centration of 100ug/L used as benchmark for optimatically reviewing the programme, to ensure thatatapo

status of iodine nutrition in the general populatimay
have to be raised during pregnancy and lactafith.

is maintained. In addition, to eliminate iodindidency
permanently, iodization of salt and its distribatishould

Delengé” has recently proposed a range of 150 to 230ugdecome an integral part of the salt production drtation
L for the median Ul concentration to indicate optima and distribution system that will run on its own -mo

iodine nutrition during pregnancy and lactation.
In our present study the percentages of woimehe

lactating and pregnant groups with Ul concentration

mentum after an initial period of support and moni-
toring 18

In order to sustain and improve on the curstaius of

> 150ug/L are presented in Tables 1 and 3. Further anthe salt iodization programme, especially in NCbBxial

lysis of our results indicates a suboptimal levielodline
nutrition in about 60 per cent of lactating, andwmen 30
to 40 per cent of pregnant women.

In order to achieve optimal iodine nutritiengregnant
and lactating women, an increase in their intakdietary

mobilization, effective education for and commuitima
with all relevant target groups including policy keas is
urgently needed. In addition, continuous monitprof
iodine content in salt at the retail shops and abakls
and the urinary iodine levels in the vulnerable up®

iodine is recommended. This can be achieved by cor(such as pregnant, lactating and non-pregnant washen
ducting intensive education and awareness campgaign childbearing age, neonates and school-age children)
the population on the need for pregnant and lagati should be mandatory.

women to consume adequate amounts of iodised salt.

However, because of local dietary customs that ar€onclusion

characterised by low intake of salt, other souafasdine
can be suggested. In the short term, these womehe
advised to include seafood, such as seaweeds, na@ip,
fish and shellfish in their diet once or twice aekeln
addition, pregnant and lactating women in particgkn
be given multivitamin supplements that include appr
priate amounts of iodine and other trace eleméntthe

Our results indicate that although iodine deficiercnot

a significant public health problem among pregreamd
lactating women in NCD, a sizable number of these w
men have mild to severe status of iodine nutritidiere

is therefore an urgent need to assess the impletmant
of the USI policy and the salt consumption pattespe-
cially among pregnant and lactating women in NCD.

long term, iodine can be added to the water supplyAggressive advocacy of appropriate and adequateifuse

Water, adequately iodised with potassium iodidepor

iodised salt for the elimination of iodine deficignmust

tassium iodate, can provide adequate iodine fori-nut be carried out at all levels in the various comrtiagiin
tion.*” Such a program exists in Mexico, Chile and otheNCD, including at antenatal and well-baby clinigs i
parts of the world” Other vehicles such as soy source,PMGH.

vegetable oil, milk, bread, candy, tea and sugar loa
used to deliver adequate amount of iodine to theegd
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