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Abstract Objectives Standard dietary questionnaires may have some limitations in cases with

stroke, particularly in those suffering from language and communication difficulties.
The present study aimed to develop a dietary questionnaire appropriate for patients
with acute ischemic stroke (AIS).
Materials and Methods Major food groups (n = 19) were first identified using
the dietary questionnaire of the INTERHEART study. Using the Food Frequency
Questionnaire (FFQ), an expert dietitian and a vascular neurologist then selected a
total number of 68 corresponding food items from 168 available FFQ items. In the next
phase, a panel of expert dietitians (n = 10) assessed the face validity and the content
validity of these 68 items and approved a total number of 62 items for the final ques-
tionnaire, namely, the Simple Stroke FFQ (SS-FFQ). Employing test-retest method, the
intraclass correlation (ICC) of the SS-FFQ was subsequently calculated in 30 randomly
selected cases affected with AIS. Ultimately, principal component analysis (PCA) was
utilized for 153 cases with AIS to assess the construct validity of the questionnaire
concerned. The SPSS Statistics software (version 18: SPSS Inc., Chicago, lllinois, United
States) as well as descriptive tests including mean and percentage were additionally
used to account for the baseline characteristics of the study participants.

Keywords Results The results revealed that the reliability of the newly developed form of the
= validity SS-FFQ was perfect (ICC = 0.86). Dietary conditions were further assessed adminis-
= reliability tering the SS-FFQ on 153 cases of AIS with the mean age of 63.76 + 15.93 years.
= dietary questionnaire  The PCA results also showed that 15 extracted items of the given questionnaire could
= Food Frequency explain 73.10% of total item variance.
Questionnaire Conclusions It was concluded that the SS-FFQ was a valid and reliable questionnaire
= ischemic stroke to assess nutrient intakes among patients with AlIS.
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Introduction

Poor dietary habits have been recognized as the second lead-
ing cause of stroke-induced mortality worldwide.! As well,
one of the most important challenges in epidemiological
studies of nutrition is lack of feasible and valid dietary assess-
ment tools.? The Food Frequency Questionnaire (FFQ) is com-
monly used in nutritional epidemiology to examine dietary
intakes.>* Moreover, this questionnaire can determine major-
ity of dietary patterns, particularly in healthy individuals.
However, it is a long form (consisting of 168 items) and may
have some limitations in patients with stroke, who may also
suffer from language and communication difficulties.>’ In
this regard, Cade et al® showed that the selected food items
in the FFQ were useful and practical for nutrient intake
assessment. As well, several studies had validated the sim-
plified FFQ to use it in dietary assessment in different clinical
settings.>!!

To the best of authors’ knowledge, the validity of the FFQ,
the simplified version, has not been thus far assessed in
stroke patients. Therefore, the present study was designed to
validate and develop a new simplified questionnaire for cases
with acute ischemic stroke (AIS).

Materials and Methods

Study Design
Using the dietary questionnaire of the INTERHEART study,
major food groups (n = 19) were initially identified.'? These
food groups had been so far provided as a generic question-
naire that could be used for participants from 52 countries
to assess food intakes. Then, an expert dietitian (PK) and
a vascular neurologist (ABH) selected and confirmed
68 corresponding food items for each food group, from
the validated FFQ version for Iranian foods (namely
168 items)* to identify the corresponding items. In the next
phase, expert dietitians (n = 10) independently assessed
face validity and content validity of these 68 selected items.
During face validity, most experts recommended clarifica-
tion and simplicity of the food items. For content validity,
nutritionists comparably checked each food item to deter-
mine if they had necessity and relevance for the given
questionnaire according to two main measures: (1) content
validity ratio (CVR) and (2) content validity index (CVI).
The necessity of each dietary item was accordingly assessed
using CVR based on a three-point rating measure: “(1) not
necessary, (2) useful, but not essential, (3) essential.” If CVR
for each food item was >62%, this item could be kept in
the questionnaire.” Similar to Waltz and Bausell,* a four-
point rating measure CVI was further employed to assess
the relevance of each item. Therefore, the items with CVI
scores >75% were selected. Using CVI and CVR scoring cut-
offs, 62 items were finally approved, and a new simplified
dietary questionnaire was developed to assess cases with
stroke, namely, Simple Stroke FFQ (SS-FFQ).

In the next step, 30 cases affected with AIS with the
mean age of 61.33 + 15.04 years were randomly selected.
Test-retest method was also performed to calculate the
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intraclass correlation (ICC) of the SS-FFQ in these cases. The
cases were accordingly interviewed by a trained nutrition-
ist, and subsequently they completed the SS-FFQ based on
a 2-week interval. The ICC score agreement was categorized
into scores>0.81: perfect; 0.61 to 0.80: substantial, 0.41 to
60 moderate, 0.21 to 0.40: fair; and 0 to 0.20: slight.”™

Finally, to assess construct validity, principal component
analysis (PCA) was used. For this purpose, 153 cases with AIS
were consecutively interviewed by a trained nutritionist. To
extract the principal components, varimax rotation tech-
nique was employed and components with an eigenvalue
>1.0 were identified. Prior to applying the PCA, appropriate
assumptions including Kaiser-Meyer-Olkin measure and
Bartlett’s test were first considered. Accordingly, the items
were selected if they were loaded above 0.3.' Moreover, the
findings revealed that the factor loading of all the selected
items in the SS-FFQ was above 0.3. The patients included in
this study were those admitted between October 1, 2018, and
September 20, 2019, to Namazi Hospital, as a tertiary refer-
ral center in the city of Shiraz, Southern Iran. They were also
asked about the frequency (daily, weekly, monthly, or yearly)
and the amount (an open-ended question for each item) of
all food intakes within the last year before the stroke. Using
a dietary assessment standard tool, the total quantitative
amount (namely serving size) of each item was comparably
calculated. In cases with any language and communication
problems (e.g., aphasia and neglect), the proxy of family
member responded to the dietary questionnaire based on a
self-report of consumption of food items. A comprehensive
framework was thus summarized for developing a valid and
reliable questionnaire in =Fig. 1.

Table 1 Characteristics of study population

Variables Number (%) | M+SD
Age (year) 63.73+15.93
BMI (kg/m?) 26.62+4.70
Duration of education (year) 6.07£5.68
Gender
Male 96 (62.7)
Female 57 (37.3)
Physical activity (METs
minute/week)
<600 METs 98 (64.0)
600-1500 METs 45 (29.4)
1500-3000 METs 7 (4.6)
>3000 METs 3(2.0)
Marital status
Married 111 (72.5)
Single/widowed/divorced | 42(27.5)

Abbreviations: BMI, body mass index; MET, metabolic equivalent task;
SD, standard deviation.
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-Included major

food groups using the dietary

questionnaire of the INTERHEART study (n=19)

v

vascular neurologist

-Selected corresponding food items from 168 available
FFQ items for food groups by an expert dietitian and a

v

-Generated an initial Simple FFQ (SFFQ with 68 items)

v

-Evaluated the face validity and the content validity of
initial SFFQ by a panel of expert dietitians (n =10)

"4

~a

-Conducted the face validity for
checking the clarity and simplicity of
the food items

-Performed the content validity for checking the necessity
and relevance of the food items, using:

- Content validity ratio (CVR): selected the items with CVR
scores > 62 %

- Content validity index (CVI): selected the items with CVI
scores > 75 %

!

items)

-Approved a Simple Stroke FFQ (SS-FFQ with 62

v

among 30 cases with AlS.

-Conducted the reliability of SS-FFQ using a test-retest
approach (to calculate the intraclass correlation (ICC))

v

AIS.

- Assessed finally construct validity of the SS-FFQ using
principal component analysis among 153 cases with

Fig. 1 A framework for developing valid and reliable SS-FFQ.

Statistical Analysis

All analyses were conducted using the SPSS Statistics soft-
ware (version 18; SPSS Inc., Chicago, Illinois, United States).
All the continuous variables were accordingly reported as
mean * standard deviation, and the categorical ones were
presented as number (percentages). Moreover, descriptive
tests including mean and percentage were used to explain
the baseline characteristics of the study participants.

Results

The baseline characteristics of the study participants are
summarized in =Table 1. The population study included
153 individuals (96 males and 57 females, mean age:
63.73 £ 15.93 years). The participants’ body mass index and
duration of education were also respectively 26.62 + 4.70 and
6.07 + 5.68 years.

It should be noted that factor analysis using the PCA is one
of useful methods for testing construct validity and extract-
ing factors of a new instrument. After checking the required
assumptions for the PCA, 15 components were identified that
could generally explain 73.10% of total item variance (~Table 2).
Moreover, the items were selected if they were loaded above
0.30, so all of them were included in the SS-FFQ concerned.

Most of the food items were listed in F1 and
F2 components. Among the 14 food items included in F1
component, citrus fruits (orange, tangerine, sweet lemon,
etc.), kiwifruit as well as watermelon, honeydew, and
Persian melon showed the highest values (0.77). These
items were then followed by peach, nectarine, apricot, plum
(0.74), apple (0.73), and dried fruits (raisin, dried berries,
dried fig, date, etc.) and all kinds of fresh leafy green vege-
tables such as spinach, parsley, and basil (0.72). Moreover,
17 food items were included in F2 component, such as
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Table 2 Factor loadings of each item after factor rotation using varimax rotation technique among AlIS patients

F1 |F2 F3 | F4 F5 |F6 |F7 |F8 |F9 |F10 |F11 |F12 |F13 |F14 |F15

Lentils, dried beans, | 0.39
dried peas, split
peas, and soybeans

Salted almond, 0.50
walnut, hazelnut,
peanut, pistachio,
and sunflower seeds,
or any other nuts/

seeds
Apple 0.73
Banana 0.68

Citrus fruits (orange, | 0.77
tangerine, sweet
lemons, etc.), and
kiwifruit

Cherries and berries | 0.65

Watermelon, 0.77
honeydew, and
Persian melon

Peach, nectarine, 0.74
apricot, and plum

Dried fruits (raisin, 0.72
dried berries, dried
fig, date, etc.)

All kinds of fresh leafy | 0.72
green vegetables
such as spinach,

parsley, basil, etc.

Tomato 0.69

Zucchini and 0.65
eggplant

Carrot 0.66

Tea, sugar-free 0.65
coffee or Nescafe

Beef, lamb, veal 0.37
(grilled, minced, and
fried)

Organ meats (liver, 0.35
lung, kidney, and
heart)

Brain 0.50

Chicken egg and 0.42
other kinds of
bird eggs

Traditional bread 0.53
such as lavash,
barbari, and sangak,
and toast and
baguette (made of
refined grains)

White rice 0.50

Pizza cheese or other 0.37
types of cheese

Cream and kaymak 0.54

(Continued)
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F1

F2

F3

F4

F5

F6

F7

F8

F9

F10

F11

F12

F13

F14

F15

Deep-fried foods
(such as cutlet,
fried eggplant, fried
bread, French fries,
etc.)

0.42

Butter (animal origin
or margarine)

0.35

Full-fat yogurt

0.36

Cakes, chocolates,

biscuits, traditional
sweets, and pastry
(sweet snacks)

0.34

Sugar cube, sugar,
candy, and tradi-
tional candies

0.40

Soft drink, soda, and
nonalcoholic beer

0.45

Potato (boiled)

0.42

Starchy vegetables
such as broad beans,
green peas, pumpkin,
corns

0.44

Pasta, vermicelli, or
noodles

0.49

Fish

0.46

Shrimp

0.43

Low-fat yogurt

0.48

Low-fat milk

0.51

White cheese

0.45

Other raw nonstarchy
vegetables (lettuce,
cauliflower, cabbage,
celery, mush-

room, etc.)

0.32

Cucumber

0.62

All kinds of

cooked vegetables
(nonstarchy cooked
vegetables)

0.62

Salt-free almond,
walnut, hazelnut,
peanut, pistachio,
and sunflower seeds,
or any other nuts/
seeds

0.58

Face meat and
tongue

0.36

Rumen

0.50

Ice cream

0.40

Cheese puffs, chips,
pretz, etc. (salty
snacks)

0.56

Jam, honey, date
syrup, and grape
syrup

0.63

(Continued)
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F1 | F2 F3 |F4 F5 | F6

F7 |F8 |F9 |F10 |[F11 |F12 |F13 |F14 |F15

Kinds of canned 0.50

foods (salty food)

Herbal tea

0.60

Tea, coffee, or
Nescafe (bitter or
sweet)

0.60

Flavored milk or
yogurt

0.38

Potato?

0.30

Beef, lamb, and veal
(stewed)

0.40

Chicken and turkey
(or other poultry)

0.41

Sausages or ham

0.33

Mayonnaise

0.31

Full-fat milk

0.54

Fruit juices

0.34

Wheat, barley, oats
(whole-grain)

0.43

Whole-grain bread

0.48

Fruit juice
concentrates

0.42

Whey (kishk)

0.43

Yogurt drink

0.50

Abbreviation: AlS, acute ischemic stroke.
Note: Values indicate items with factor loadings = 0.30.

cream and kaymak, which obtained the highest values by
0.54. Then, traditional bread such as lavash, barbari, sangak,
and toast and baguette (made of refined grains) attained
higher values (0.53), followed by white rice, which had the
same value as 0.50. With respect to F4 and F5 components,
they experienced the next higher number of food items
(namely, each category consisting of five food items). Both
cucumber and all kinds of cooked vegetables (nonstarchy
cooked vegetables) showed the highest values (0.62) in F4
component, while the food item group of jam, honey, date
syrup, and grape syrup had the higher amount in F5 compo-
nent (0.63). As well, F3 component encompassed four food
items in which low-fat milk (0.51) and low-fat yogurt (0.48)
demonstrated the highest values.

Additionally, F6 to F15 components showed utmost
two food items. Briefly, F6-F10, F13, and F15 components
revealed two food items in each component, while F11, F12,
and F14 components were comprised of one food item. The
highest values in F6 to F10 components were respectively
associated with kinds of canned foods (i.e., salty food) (0.50),
herbal tea, tea, coffee or Nescafe (sweet) (0.60), flavored milk
or yogurt (0.38), chicken and turkey (or other poultry) (0.41),
and sausages or ham (0.33). Whole-grain bread (0.48) and
yogurt drink (0.50) were, respectively, the food items with
the highest values in F13 and F15 components. Besides,
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full-fat milk (0.54), fruit juices (0.34), and fruit juice concen-
trates (0.42) were respectively the only food items in F11,
F12, and F15 components.

~Table 3 shows the classification of final SS-FFQ. The find-
ings of test-retest method, using the ICC, also established that
the + reliability of the given questionnaire was 0.86 at two-
time intervals. This score demonstrated that the reliability
was perfect for the SS-FFQ concerned.

Discussion

Stroke is known as one of the leading causes of disabil-
ity and mortality in developing and developed countries
alike.’”® Throughout the future decades, stroke, which absorbs
enormous health services and contributes to a major economic
burden due to population aging, will also become a huge burden
for the health care system.' This condition, however, has a sig-
nificant effect not only on governments but also on patients and
families. Hence, it is crucial to formulate preventive approaches
to reduce the risk of stroke. In this respect, diet is one of the
most significant lifestyle-related variables involved in stroke
prevention. Recently, comprehensive epidemiological research
studies have put much emphasis on nutrient associations, food
classes, and stroke. Compared with nutrients and dietary hab-
its, food groups are more widely accepted and reasonable to the

© 2020. Association for Helping Neurosurgical Sick People.
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Table 3 Classification of final nutrient profiles in SS-FFQ

Food groups

Items

Meat/poultry Beef, lamb, veal (stewed, grilled, and minced), chicken, turkey (or other poultry), organ meats (liver,
lung, kidney, heart, brain, face meat and tongue, rumen, foot), and sausages or ham

Sea food Types of fish and shrimp

Eggs Chicken egg and kinds of bird eggs

Whole grains Whole-meal bread including wheat, barley, and oats

Refined grains

Kinds of white beards (traditional bread such as lavash, barbari, and sangak, and toast, baguette
(made of refined grains), white rice, pasta, vermicelli, or noodles

Dairy products

Milk (full- or low-fat), yogurt (full- or low-fat), yogurt drink, whey (kishk), ice cream, flavored milk or
yogurt, white cheese, pizza cheese or other type of cheese, cream, and kaymak

Fats and deep-fried foods

Fried potato, cutlet, fried eggplant, fried bread, deep-fried foods, vegetable butter, animal butter,
ghee, and mayonnaise

Salty foods

Kinds of canned foods

Salty snacks

Cheese puffs, chips, pretz, etc.

Pickled vegetables

Pickled cucumber, salted cauliflower, and other kinds of pickles in salt-water or vinegar

Sweet snacks

Cakes, chocolates, biscuits, traditional sweets (such as gaz and sohan), and pastry

Sugar/sweeteners Sugar cube, sugar, candy, and traditional candies (such as shekarpanir and poolaki), jam, honey, date
syrup, grape syrup, industrial fruit juices, and soft drinks, non-alcoholic beer

Legumes Lentils, dried beans, dried peas, split peas, and soybeans

Nuts/seeds Salt-free/salted almond, walnut, hazelnut, peanut, pistachio, and sunflower seeds, or any other nuts/

seeds

Fruit/natural juices

Apple, banana, citrus fruits (orange, tangerine, sweet lemon, etc.), kiwifruit, cherries, berries, water-
melon, honeydew, Persian melon, peach, nectarine, apricot, plum, fruit juices, and dried fruits (raisin,
dried berries, dried fig, date, etc.)

Leafy greens

All'kinds of fresh leafy green vegetables such as spinach, parsley, and basil

Non-starchy raw vegetables

Tomato, zucchini, eggplant, carrot, other raw vegetables (lettuce, cauliflower, cabbage, celery, mush-

room, etc.), and cucumber

Nonstarchy cooked vegetables all kinds of cooked vegetables

Starchy vegetables

Broad beans, green peas, pumpkin, corns, and potato (fried and boiled)

Hot drinks

Tea, coffee, Nescafe (bitter or sweet), and herbal tea

Abbreviation: SS-FFQ, simple stroke food frequency questionnaire.

public. Therefore, the present study considered food groups and
developed a useful questionnaire to help researchers and clini-
cians predict nutrient intakes in patients with AIS. The study
results revealed that the newly developed SS-FFQ contained
nutrient components with acceptable validity and reliability for
patients affected with AIS. This SS-FFQ may be also useful for
future epidemiological studies to evaluate all nutrient intakes
among stroke patients.

Of note, content validity is one of the critical first steps
of validation in designing a simplified questionnaire.?’ In the
present study, content validity and construct validity were
thus conducted to design an appropriate instrument to assess
food frequency among AIS patients.

In this line, previous studies had reported numerous
advantages to being confident of the content validity of a
questionnaire such as improving the quality and increasing
the reliability of the new instrument.?'?? Therefore, the qual-
ity of the research tool recruited in the present study was
boosted using quantification in content validation.

The PCA is similarly one of the complex and use-
ful approaches and the most subjective one to extract
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components. Therefore, 15 components were retained
through construct validity using the PCA based on the eigen-
values greater than 1.0 for the given questionnaire. In this
respect, Costello and Osborne? had further reported that
selecting components based on eigenvalues >1.0 was one of
least accurate approaches. In line with previous studies by De
Stefani et al and Juhn et al,>*? eigenvalues >1.0 were utilized
for data analysis to extract the components.

Besides, Kartal and Ozsoy*® had demonstrated that
explaining higher than 30% of total variance could be suf-
ficient. Thus, the results of the present study had further
revealed that 15 components could explain the significance
of the total observed variance. According to the construct
validity findings, the SS-FFQ concerned may be practical to
assess food frequency in patients with AIS.

Pervious evidence had further revealed that the ICC value
of 0.4 or above was as an adequate value for stability of a
new instrument.?® The results of test-retest method using the
ICC in the present study were 0.86 and it meant that higher
reliability might be because of short-term (2 weeks) period
in checking this quality. Some earlier reports had similarly

© 2020. Association for Helping Neurosurgical Sick People.
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shown that a period with a 2-week interval to evaluate reli-
ability was reasonable.!'?728 However, the reliability results
in the present study were perfect.

There were some limitations in measuring the reliability
and the validity of the SS-FFQ in this study. At first, reliabil-
ity might have been overestimated due to the short interval
between two periods, whereas this interval might be con-
sidered sufficient. Second, the SS-FFQ was not accompanied
by other dietary assessment methods as gold standards
including a 24-hour diet recall or food records, because com-
pleting these dietary assessments was difficult for patients
with AIS.

Conclusion

In this study, a specific SS-FFQ with high accurate nutrient
profiles was designed that may be used for investigating
associations between dietary intakes and risk of AIS in future
studies. The validated questionnaire in this study also offered
a cost-effective tool for collecting information concerning
dietary intakes. However, the use of the questionnaire con-
cerned in other setting with a different demographic char-
acteristic will need additional validation and development
efforts.
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