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Abstract

Objective: To evaluate the reliability and utility of the FIGO Nutrition Checklist to
identify dietary and nutritional inadequacy in early pregnancy by comparing it against
nutritional indicators and dietary quality indices (Dietary Approaches to Stop Hypertension
[DASH] score, Mediterranean Diet Score [MDS], and Dietary Quality Index-International
[DQI-1]), derived by a locally validated food frequency questionnaire (FFQ).

Methods: A prospective cohort study of healthy Chinese pregnant women randomly
recruited between September 2017 and April 2018 at their first antenatal appointment.
Women completed the FIGO Nutrition Checklist (translated into Chinese) and the FFQ.
Spearman correlation was performed to examine association between the Checklist and
dietary quality indices or food and nutrient intakes, calculated based on dietary data
from the FFQ.

Results: Of 160 participants, 156 (97.5%) completed both the FIGO Nutrition
Checklist and FFQ and were included. There were 148 (95%) women who reported
at least one suboptimal dietary behavior using the Checklist. Checklist score was
significantly associated with dietary quality indices (DASH p=0.344, P<0.001; DQI-I
p=0.304, P<0.001; MDS p=0.164, P=0.041). The Checklist question on fruit/vegetables
was significantly associated with fiber, vitamin C, and fruit and vegetable intake as
calculated from the FFQ (0.325 < p <0.441, P<0.001). The question on dairy intake was
significantly associated with intake of calcium, milk and dairy products captured via FFQ
(0.576 < p <0.655, P<0.001).

Conclusion: This study supports the use of the FIGO Nutrition Checklist to identify
women with suboptimal dietary quality in early pregnancy.
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1 | INTRODUCTION

A healthy balanced diet providing good nutrition for women before
and during pregnancy is not only important for women'’s health, but
also to support healthy fetal growth and development.l'2 Furthermore,
a large body of evidence supports the importance of maternal nutri-
tion on long-term noncommunicable disease risk for mothers as well
as for future generations.*%>

The nutritional status of women in Hong Kong has not been stud-
ied in detail, with only a few dietary and nutritional surveys conducted
in the past. These studies highlighted inadequate intake of various
nutrients, including iodine,""7 vitamin D,8 fiber, calcium, and iron’
among local women of childbearing age. However, no study focused
specifically on maternal dietary intake and nutritional status.

The current gold standard for evaluating dietary and nutritional
intake involves food-based dietary assessments, such as a food diary,
24-hour recall, and food frequency questionnaire (FFQ), which form
the basis for investigating dietary and nutritional intake and dietary
quality. The dietary assessment involves two important parts. First,
collection of a dietary record using the selected dietary assessment
tools, which is typically completed through direct interviews by a
trained assistant. Details of food and beverage intakes and cooking
and preparation methods are asked. The next step is conversion of the
reported dietary record into nutrient data. The dietary records need to
be coded into food analysis programs, which comprise country-spe-
cific food composition tables. The final data are then converted into
nutrient data or food groups as required. The whole process of tra-
ditional food-based dietary assessment is complicated and requires a
substantial amount of time and nutritional expertise. Therefore, it is
unlikely to provide immediate feedback.

FIGO (the International Federation of Gynecology and Obstetrics)
recognizes the importance of maternal nutrition in early pregnancy
and has developed a set of recommendations regarding preconception
and maternal nutrition.! To facilitate the identification of nutritional
issues during pregnancy, the FIGO Nutrition Checklist (supporting
information S1) was developed by a committee of experts to target
prepregnant and early pregnant women. The FIGO Nutrition Checklist
is simple, short, and easy to understand, with closed-ended questions.
It is practical and can be completed by women themselves, in conjunc-
tion with their healthcare professionals, before or during the antena-
tal check-up, to identify nutritional risk and identify women who may
benefit from more formal dietary assessment and counselling.

The aim of the present study was to evaluate the reliability and util-
ity of the FIGO Nutrition Checklist to identify dietary and nutritional
inadequacy in early pregnancy by comparing it against nutritional indi-
cators (nutrients and food intake) and dietary quality indices (Dietary
Approaches to Stop Hypertension [DASH] score, Mediterranean
Diet Score [MDS], and Dietary Quality Index-International [DQI-I]),
derived from a locally validated FFQ.'° Furthermore, an exploratory
analysis was performed to investigate whether there was any asso-
ciation between the FIGO Nutrition Checklist assessment and short-

term pregnancy outcomes in the study population.

2 | MATERIALS AND METHODS

2.1 | Study population and design

This was a prospective cohort study. A group of healthy Chinese
pregnant women were recruited randomly at their first antenatal
appointment at the antenatal clinic of the Prince of Wales Hospital,
Shatin, Hong Kong, between September 28, 2017 and April 23,
2018. The Prince of Wales Hospital is one of eight public hospi-
tals that provide maternity care in Hong Kong. Inclusion criteria
were healthy Chinese women with a singleton pregnancy of less
than 14 weeks at the time of recruitment, usually residing in Hong
Kong, who were able to communicate in Cantonese Chinese and
willing to follow study procedures. Women with pre-existing diabe-
tes, known psychiatric conditions including depression, any chronic
medical condition requiring long-term medications, previous surgi-
cal or medical interventions to treat obesity, participation in other
intervention trials, or those who followed a restricted diet (e.g. veg-
etarian) were excluded.

Demographic information including pregnancy and medi-
cal history were collected using a standardized questionnaire.
Anthropometric measurements such as body weight, body height,
and blood pressure were obtained using standardized methods.
The study involved two questionnaires: a Chinese translation of the
FIGO Nutrition Checklist and a locally validated FFQ,*® both col-
lected at the antenatal clinic.

The study was conducted according to the Declaration of Helsinki
and the research protocol was approved by the Clinical Research
Ethics Committee of the Chinese University of Hong Kong. The study
design was explained to each participant and written informed con-
sent was obtained from women who expressed interest.

2.2 | FIGO Nutrition Checklist

The FIGO Nutrition Checklist was developed by the FIGO Adolescent,
Preconception, and Maternal Nutrition Working Group and its sub-
group (supporting information S2). The Checklist was designed for
women to complete, in conjunction with their healthcare professional,
to assess nutritional intake before and during pregnancy. It consists
of 11 questions, including weight and height, special dietary require-
ment, dietary quality, and other health behaviors. The present study
focused on the six diet quality screening questions, including intake of
meat or chicken, fruits or vegetables, fish, dairy products, wholegrains,
carbohydrate foods, and packaged snacks. Each question was devel-
oped carefully and intended to focus on nutritional indicators such as
nutrient or food intakes. However, some nutrient information was not
available in the food composition databases, so a similar alternative
nutrient was selected and assessed (supporting information S3).
Responses to the FIGO Nutrition Checklist are simple, and the
respondent is only required to answer “Yes” or “No.” Each “Yes” response
received a score of 1 and each “No” response received a score of 0O,

totaling a score of 6 if all answers were positive. An answer of “No” to
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any of the screening questions would potentially identify women with
nutritional issues that would warrant further evaluation. To investigate
the feasibility of the FIGO Nutrition Checklist to identify dietary and
nutritional inadequacy, the study population was further divided into
a dietary and nutritional risk groups according to responses (number of
risk factors and score) for further analysis. The first classification cate-
gorized individuals into a “suboptimal diet” group if they had at least one
“No” response, and a “good diet” group if they had six “Yes” responses.
As a sensitivity analysis, we also evaluated an alternative classification
of “suboptimal diet” group for individuals with at least two or more “No”
responses and the rest categorized as “good diet” group if they had one
or fewer “No” responses. All checklists were completed by the woman
with the guidance of a well-trained nutritionist.

The original FIGO Nutrition Checklist was designed and written
in English, therefore translation into the local language was required
prior to use in the study. The translation procedures involved the
following steps: (1) forward translation; (2) committee evaluation;
and (3) consolidation and content validation (supporting information
S4). It was then pretested by a focus group and proposed modifica-
tions were incorporated before the final version was set (supporting
information S5).11

2.3 | Food frequency questionnaire (FFQ)

The FFQ is often regarded as the gold standard for evaluating dietary
intake, with local modifications that are necessary to reflect dietary
practices in different cultures and regions. Dietary assessment was
also performed using a locally validated FFQ.” Minor modifications
were made to remove outdated items and include new food items that
are commonly consumed in pregnancy. The FFQ contains over 200
food items, including 11 food categories: cereals, vegetables, fruits,
meat and poultry, fish and seafood, eggs, milk and dairy products,
beverages, dim sum and snacks, soups, and oil and condiments. Each
participant was asked to fill in the amount and frequency of consump-
tion of each food item over the past 3 months prior to the interview.
A trained nutritionist was present throughout the interview and used
food models, common household utensils and containers, and a cata-
logue of pictures of individual food portions to facilitate estimation of
portion size. The amount of cooking oil was estimated based on the
usual cooking methods, type of cooking oil, and the portion of differ-
ent types consumed by participants.'? Daily nutrient intake was esti-
mated using nutrition analysis and fitness software Food Processor
version 8.0 (ESHA Research, Salem, OR, USA) with additional local and
Chinese food items.'3"*> Nutrient intake was energy adjusted by the
nutrient density model residual method.'®

Individual food items from the FFQ were then aggregated into 32
food groups based on the similarity of food types and nutrient compo-
sition, as described in a previous study.’” Some individual food items
were combined into new groups to evaluate their association with
individual questions on the FIGO Nutrition Checklist (e.g. red and pro-
cessed meat, poultry). Both food and nutrients intake generated from
the FFQ were used to calculate the dietary quality indices including
DASH score, MDS, and DQI-I.

2.4 | Dietary score calculation

2.4.1 | Dietary Approaches to Stop Hypertension
(DASH) score

A score developed by Mellen et al.*® was used to assess accordance
with the DASH dietary pattern, which is a diet rich in fruits, vegetables,
and low-fat dairy foods, and reduced saturated and total fat. The score
is entirely based on targeted intake of nine nutrients in the DASH diet,
which includes total fat, saturated fat, protein, fiber, cholesterol, mag-
nesium, calcium, potassium, and sodium. Individuals achieving the tar-
get of each nutrient receive 1 point; those achieving the intermediate
target receive 0.5 points. The total DASH score is the sum of the score
for each targeted nutrient, ranging from 0-9. A higher DASH score

indicates better DASH diet accordance.

2.4.2 | Mediterranean Diet Score (MDS)

Adherence to the Mediterranean diet was calculated based on the
method proposed by Trichopoulou et al.}? The MDS consists of nine
components, which include a food group/nutrient index considered
to be beneficial to health (vegetables, legumes, fruits and nuts, cereal,
fish, and monosaturated to saturated lipids ratio), those presumed
to be detrimental to health (meat and dairy products), and ethanol
consumption. Individuals consuming beneficial food components
at or above the sex-specific median, or consuming detrimental food
components below the median, receive 1 point. None of the preg-
nant women reported having consumed alcohol in the study. While
changes in drinking habits due to pregnancy is expected, the ethanol
consumption component might not be relevant and was excluded in
the calculation. Therefore, the total MDS score ranged from O (mini-

mal adherence) to 8 (maximal adherence) instead of 0-9.

2.4.3 | Dietary Quality Index-International (DQI-I)

The DQI-I was developed by Kim et al.?° DQI-I was calculated based
on four major aspects: variety, adequacy, moderation, and overall
balance of a healthy diet. Each aspect included its subcomponents.
The calculation of DQI-I in the present study adapted the modifica-

1.2! This was due to inadequate

tion method suggested by Chan et a
information on empty calorie foods to calculate “moderation” score,
therefore the range of score for “moderation” was 0-24 instead of
0-30, and the total DQI-I score was 0-94 instead of 0-100 as in the

original method.

2.5 | Clinical investigations and pregnancy outcome

Hematological investigations including hemoglobin to detect anemia,
white blood cell count, platelet count, and other hematological indi-
ces were taken at antenatal booking. Pregnancy complications such
as gestational diabetes (GDM), results of the oral glucose tolerance
test (OGTT 0/OGTT120), and pregnancy outcomes (e.g. gestational
age, weight before delivery, birthweight) were obtained from the
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participants’ electronic health and medical records if available. GDM
was diagnosed according to local adaptation of the World Health
Organization 2013 criteria, using glucose values at O and 120 min-
utes.?>"%* Total gestational weight gain was calculated using [weight
before delivery] - [weight at first antenatal appointment].

2.6 | Statistical analysis

Statistical analyses were performed using SPSS version 24.0 (IBM,
Armonk, NY, USA). Continuous variables (i.e. dietary quality indi-
ces score) are expressed as mean, median, and standard derivation.
Categorical variables (e.g. education level, family income, GDM) are
expressed as number and percentage. Mann-Whitney U test was used
to compare dietary and nutritional risk groups with continuous variable,
while Xz test or Fisher exact test was used with categorical variables.
Spearman correlation was used to examine: (1) association between the
FIGO Nutrition Checklist and the dietary quality indices; and (2) associa-
tion between the individual questions on the FIGO Nutrition Checklist
and the respective nutritional indicators (e.g. nutrient and food intake).

Receiver operating characteristic (ROC) curve analysis was used to
evaluate the performance of the FIGO Nutrition Checklist to identify
less healthy dietary quality using DASH score, DQI-I, and MDS. Since
there is no cut-off that can be used as a reference, the study popu-
lation mean and median of each dietary quality indices were used to
define healthy dietary quality, where above the mean and median was
“healthy diet” and below was “unhealthy diet.” For all analyses, statisti-

cal significance was set at P<0.05 (2-sided).

3 | RESULTS

A total of 160 women were recruited to the study but the analysis
was restricted to 156 women who had completed both the FIGO
Nutrition Checklist and FFQ. Mean gestational age of respondents
was 12.0 + 0.37 weeks at the time of dietary assessment. Mean age of
the recruited women was 32.7 + 3.9 years and mean body mass index
(BM, calculated as weight in kilograms divided by the square of height
in meters) before pregnancy was 22.6 + 3.83. Among the 156 women,
21 (13.5%) were diagnosed with GDM (Table 1).

For analysis of birth outcome, data were not available for 18
births (1 miscarriage, 1 termination, 10 delivered in private hospitals
or overseas, 6 lost to follow-up and not contactable for follow-up
information), leaving 138 women included in the analysis. Two-thirds
of women (n=96) did not meet the recommended pregnancy weight
gain according to their preconception BMI class. Two (1.4%) live births
were macrosomic. Pregnancy outcomes are summarized in supporting
information Sé. In their responses to the FIGO Nutrition Checklist,
148 (95%) women had at least one answer of “No” to any of the ques-
tions on dietary or nutritional behaviors (supporting information S7).

FIGO Nutrition Checklist score and dietary quality indices scores
(DASH, DQI-I, and MDS) are summarized in Table 2. Results of the
Spearman correlation showed that the FIGO Nutrition Checklist was
significantly associated with the DASH score (p=0.344, P<0.001),

TABLE 1 Sociodemographic characteristics of the Hong Kong
Chinese pregnant women included in the study (n=156).?

Characteristics

Age,y 32.7£39
Gestational age at interview, wk 12.0 £ 0.37
BMI at antenatal visit 22.6 +3.83

Underweight (<18.5) 14 (9.0)

Normal (18.5-22.9) 85 (54.5)

Overweight and obese (223.0) 57 (36.5)
Gravidity

1 75 (48.1)

22 81(51.9)
Education

Secondary or below 65 (41.7)

University and above 91 (58.3)
Gestational diabetes

Yes 21 (13.5)

No 135 (86.5)
Birth outcome

Live birth 148 (94.9)

Miscarriage/termination 2(1.3)

Unknown® 6(3.8)

Abbreviations: BMI, body mass index (calculated as weight in kilograms
divided by the square of height in meters).

#Values are given as mean = SD or number (percentage).

PLost to follow-up.

DQI-I (p=0.304, P<0.001), and MDS (p=0.164, P=0.041) (Fig. 1). FIGO
Nutrition Checklist score was also significantly associated with the
subcomponents of DQI-I, variety (p=0.234, P=0.003) and adequacy
(p=0.364, P<0.001), but not with moderation (p=-0.111, P=0.168) and
overall balance (p=-0.014, P=0.862) (Fig. 1).

The results of dietary quality indices scores on dietary and nutri-
tional risk groups (i.e. “good diet” [FIGO Nutrition Checklist score of
6] and “suboptimal diet” [FIGO Nutrition Checklist score of 0-5]) are
shown in Figure 2. The scores of DASH and DQI-I were significantly
higher in the “good diet” group compared to the “suboptimal diet”
group (mean+SD 5.19 +0.75vs 3.72 + 1.32, P=0.002; and 58.3 + 5.70
vs 50.2 + 6.92, P=0.003, respectively). The differences between the
two groups remained significant when a different cut-off on risk group
definition was applied as a sensitivity analysis (supporting informa-
tion S8). Furthermore, the subcomponent of the DQI-I on variety and
adequacy was significantly higher in the “good diet” group compared
to the “suboptimal diet” group (4.95 + 0.32 vs 4.6 + 0.92, P=0.019;
and 26.0 + 4.71 vs 23.4 + 4.24, P=0.002, respectively). The results for
pregnancy outcomes in relation to dietary and nutritional risk groups
defined by FIGO Nutrition Checklist scores are included in supporting
information S9. There was a significant association between dietary
and nutritional risk groups (“good diet” and “suboptimal diet”) and ges-
tational weight gain (P=0.025) but not with GDM (P=0.684). In the
ROC analysis, the FIGO Nutrition Checklist showed modest capacity
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TABLE 2 FIGO Nutrition Checklist score and dietary quality
indices scores (DASH, DQI-I, and MDS) among Hong Kong Chinese
pregnant women (n=156)

Dietary quality indices

score Mean Median +SD
FIGO Nutrition Checklist 3.82 4.0 1.06
(0-6)
DASH (0-9) 3.79 4.0 1.34
DQI (0-94) 50.61 51.0 7.07
Variety (0-10) 4.69 5.0 0.82
Adequacy (0-30) 24.08 24.0 4.49
Moderation (0-24) 7.92 9.0 4.34
Overall balance (0-10) 1.03 2.0 1.03
MDS (0-8) 4.10 4.0 1.23

Abbreviations: DASH, Dietary Approaches to Stop Hypertension; DQI-I,
Dietary Quality Index-International; MDS, Mediterranean Diet Score.

to identify women with suboptimal dietary quality as defined by DASH
(AUC 0.602 [0.514-0.691, P=0.027]); DQI-I (AUC 0.675 [0.591-
0.758, P<0.001]); and MDS (AUC 0.601 [0.510-0.692, P=0.041]).

The association between the six individual FIGO Nutrition
Checklist questions and their association with the respective nutrient
and food group intakes assessed by FFQ are summarized in Table 3.
The FIGO Nutrition Checklist questions on fruit and vegetables and
dairy were associated with the respective nutrients and food intakes.
The fruit and vegetables question was significantly associated with
fiber (p=0.373, P<0.001), vitamin C (p=0.325, P<0.001), and fruit and
vegetable intake (p=0.441, P<0.001). Moreover, the dairy question
was associated with calcium (p=0.576, P<0.001) and milk and dairy
products intake (p=0.655, P<0.001).

DASH
1

0.164> 0.3042
/ / \ \
DQI-I

FIGURE 1 Spearman correlation between FIGO Nutrition
Checklist score and dietary quality indices scores (DASH, DQI-I,

and MDS) among Hong Kong Chinese pregnant women (n=156).
Abbreviations: DASH, Dietary Approaches to Stop Hypertension;
DQI-I, Dietary Quality Index-International; MDS, Mediterranean Diet
Score. ?P<0.01. PP<0.05.

MDS

In terms of food group intake, the question on meat or chicken
consumption was significantly associated with energy percentage
from protein (p=0.275, P=0.001), iron (p=0.179, P=0.025), and meat
and meat products intake (p=0.290, P<0.001). The fish question
was significantly associated with fish and seafood intake (p=0.472,
P<0.001) but not with its respective nutrient intake: polyunsatu-
rated fatty acids (PUFA) (p=0.14, P=0.081) and the ratio of PUFA/
SFA (p=0.034, P=0.673). Furthermore, the wholegrain question was
significantly associated with fiber (p=0.241, P=0.002) and wholegrain
intake (p=0.359, P<0.001), but not with sugar or refined grains intake.
Lastly, the packaged snacks question was only associated with sugar
intake (p=-0.389, P<0.001), but not with any other parameters in food

groups including wholegrains, refined grains, and packaged food.

4 | DISCUSSION

This is the first study to evaluate formally the usefulness of the FIGO
Nutrition Checklist, translated into traditional Chinese, among preg-
nant women. Significant associations between the FIGO Nutrition
Checklist and DASH, DQI-I, and MDS provide evidence of the utility
of using the FIGO Nutrition Checklist, as these dietary quality indices
were developed to assess the healthiness of individual diet and have
shown associations with disease preventions in various studies.?*?>-%?

Since the aim of using the FIGO Nutrition Checklist is to provide
a simple way of identifying women with dietary and nutritional inad-
equacy compared to long and detailed food diaries that are often dif-
ficult to administer and interpret, we also conducted an ROC analysis
to investigate its performance using DASH, DQI-1, and MDS scores as
references. While there is no accepted reference cut-off point from
previous studies, we tested the study population mean and median
to define healthy dietary quality, and found that both measures gen-
erated fair performance based on similar AUC results of DASH, DQI-I,
and MDS scores (AUC 0.60 to 0.67).

In addition, we used the FIGO Nutrition Checklist score (i.e.
responses to each question) to classify women into dietary and nutri-
tional risk groups, with arbitrarily defined “good diet” and “suboptimal
diet,” using two different cut-offs. Both cut-offs demonstrated that
dietary and nutritional risk groups were significantly associated with
DASH and DQI-I scores, where lower DASH and DQI-I scores among
women in the “suboptimal diet” group were observed. These results
suggest that women who have lower scores on the FIGO Nutrition
Checklist are more likely to have poor dietary and nutritional intake.

The “adequacy” subcomponent of the DQI-I was significantly dif-
ferent when compared to “suboptimal diet” and “good diet” groups.
This “adequacy” evaluates the dietary intake of fruits, vegetables,
grains, and fibers, as well as nutrient intake of protein, iron, and vita-
min C. Women in the “suboptimal diet” group attained a lower score,
suggesting that their nutrient intakes were insufficient. The “variety”
DQI-I subcomponent was found to be significantly different when
comparing “suboptimal diet” and “good diet” group. We observed
a lower score for “variety” among the “suboptimal diet” group sug-
gesting that intakes of nutrients were coming from a rather narrow
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FIGURE 2 Summary of FIGO Nutrition Checklist score and mean + SD of dietary quality indices scores (DASH, DQI-1, and MDS) among 156
Hong Kong Chinese pregnant women (at < 14 weeks of pregnancy) by dietary and nutritional risk groups (“suboptimal diet” and “good diet”)
using Mann-Whitney U test. Abbreviations: DASH, Dietary Approaches to Stop Hypertension; DQI-I, Dietary Quality Index-International; MDS,

Mediterranean Diet Score.

variety of food sources. Therefore, these results suggest that the FIGO
Nutrition Checklist can help to identify women with inadequate nutri-

tional intake and dietary variety.

A further method used to study the utility of the FIGO Nutrition
Checklist was to investigate the association between each individual
Checklist question in terms of nutrient or food intakes. Our results
demonstrated that the questions on meat and chicken, fruits and veg-
etables, dairy, and wholegrains were significantly associated with their
respective nutrient and food intakes. The other two Checklist ques-

tions on fish and packaged food were also significantly associated with

either nutrient or food intakes alone. These results provide evidence
to support the application of the FIGO Nutrition Checklist to assess

the sufficiency of nutrient or food intake in this population during

natal visit should be considered.

pregnancy. Therefore, introduction of the FIGO Nutrition Checklist to

identify dietary and nutritional risk in early pregnancy during the ante-

We also explored the association between the results of the FIGO
Nutrition Checklist and pregnancy outcomes including inappropriate
gestational weight gain, GDM, macrosomia, abnormal blood pressure,

and hemoglobin level. We only observed a significant association

TABLE 3 Spearman correlation between individual FIGO Nutrition Checklist questions and dietary nutritional indicators (nutrients and food

group intake)

FIGO Nutrition Checklist questions

1. Meat or
chicken
Coefficient
P value
2. Fruit or
vegetables Coefficient
P value
3. Fish
Coefficient
P value
4. Dairy
Coefficient
P value
5. Wholegrains
Coefficient
P value
6. Packaged
snacks Coefficient
P value

Nutrients

Protein, g

0.265°
0.001
Fiber, g
0.373°
<0.001
PUFA, g
0.14
0.081

Calcium,
mg

0.576°
<0.001
Fiber, g
0.2417
0.002
Fiber, g
-0.149
0.064

Iron,
mg

0.179°
0.025

Protein, en%

0.275°

0.001

Vitamin C, mg
0.325°

<0.001

Ratio: PUFA/SFA
0.034

0.673

Sugar, g
0.062
0.444
Sugar, g
-0.389°
<0.001

Food group
Meat

0.290°

<0.001

Fruit and vegetables
0.4417

<0.001

Fish and seafood
0.472°

<0.001

Milk and milk
products

0.655°

<0.001
Refined grains
0.005

0.954

Wholegrain
0.359?
<0.001
Packaged snacks
0.025

0.756

Refined grain
0.025
0.753

Wholegrain
-0.033
0.682

Abbreviations: Protein en%, energy % from protein; PUFA, polyunsaturated fat; SFA, saturated fat.

2p<0.01.
bp<0.05.
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between the FIGO Nutrition Checklist score-defined dietary and
nutritional risk groups (“suboptimal diet” and “good diet”) and gesta-
tional weight gain (P=0.025), where half of the women had less than
the recommended gestational weight gain in the “suboptimal diet”
group, but not the other parameters. This is likely due to the small
sample size in our study, which was not powered to examine the rela-
tionship between diet and pregnancy outcome.

There are several strengths of our study, including enrolment
of a representative population of local pregnant women. The inter-
views were conducted in parallel with a woman’s first antenatal
visit in early pregnancy and the FFQ was focused on the women'’s
dietary habits over the 3 months prior to the interview. This time-
frame should capture well the dietary habits and practices during
the preconception and early pregnancy periods. In addition, our
study used a locally validated FFQ and food composition table to
calculate the intake of nutrients and food, as well as dietary quality
scores, to assess their association with the FIGO Nutrition Checklist
in order to strengthen the validity of the results. The FIGO Nutrition
Checklist is quick, simple, and intelligible to the woman and her
partner. It does not require input from a healthcare provider and can
be completed in advance, for example in the waiting room. Coupled
with more detailed information given to the healthcare provider, it
acts as a stimulus for engaging with the woman and her partner in
a discussion about the importance of good nutrition in early preg-
nancy, and also serves as a tool to identify women who need referral
for more specialized nutritional advice.

We recognize several limitations of our study. We only included
a relatively small sample size of 156 pregnant women for the anal-
ysis. In addition, the common limitations of self-reporting assess-
ment are expected, for example under-reporting of energy intake or
food generally considered unhealthy (e.g. sweet foods and desserts).
Moreover, there is no nutrient biological marker available in the
present study to confirm individual nutritional status and to provide
biochemical validation of the FIGO Nutrition Checklist. Although our
food composition table does not have data on vitamin B12, vitamin
D, iodine, omega 3, and omega 6 PUFA, which were highlighted in
relation to FIGO Checklist questions, the impact of this on our analy-
sis should be limited as we selected appropriate alternative nutrients,
based on the similarity of their properties and functions, for the anal-
ysis. For example, although we did not have separate information on
omega 3 and omega 6 PUFA, we used total PUFA and ratio of PUFA/
SFA instead. In addition, we included at least one specific nutrient
and one food group to examine the association with each individual
FIGO Nutrition Checklist question. Finally, in future it would be use-
ful to tailor the Checklist to include specific nutrients that may be
deficient locally. It is estimated that more than two-thirds of women
in Hong Kong had iodine deficiency and more than 80% of women
have iodine intake below the daily recommendation.” lodine is an
important nutrient for fetal neurodevelopment in early pregnancy.°
When using the FIGO Nutrition Checklist in pregnant women in
Hong Kong it would therefore be beneficial to include an additional
question that focuses on iodine-containing foods (e.g. seaweed, kelp,
and the practice of iodized salt use).

In conclusion, we observed significant associations between
the FIGO Nutrition Checklist and dietary quality indices derived
from a local FFQ, as well as between the individual FIGO Nutrition
Checklist questions and the corresponding nutrient and food intakes.
Women classified into the “suboptimal diet” group with a lower FIGO
Nutrition Checklist score had significantly lower dietary quality scores
on DASH and DQI-I. Our results highlight the ability of the simple
FIGO Nutrition Checklist to differentiate between women with better
or less optimal diet when compared with more sophisticated dietary
assessment such as the FFQ. The FIGO Nutrition Checklist therefore
appears to be a suitable simple tool to help identify women with sub-
optimal dietary quality in early pregnancy.
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