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OBJECTIVES: To systematically review and identify food frequency questionnaires (FFQs) developed for the Iranian popula-
tion and their validation and reproducibility in order to determine possible research gaps and needs.

METHODS: Studies were selected by searching for relevant keywords in the PubMed, Scopus, Science Direct, Google Scholar,
SID, and Iranmedex databases, unpublished data, and theses in November 2016 (updated in September 2019). All English-
language and Persian-language papers were included. Duplicates, articles with unrelated content, and articles only containing a
protocol were excluded. The FFQs were categorized based on: (1) number of food items in to short (<80 items) and long (>80
items) and; (2) the aim of the FFQ to explore total consumption pattern/nutrients (general) or to detect specific nutrient(s)/food
group(s) (specialized).

RESULTS: Sixteen reasonably validated questionnaires were identified. However, only 13 presented a reproducibility assessment.
Ten FFQs were categorized as general (7 long, 3 short) and 6 as specialized (3 long, 3 short). The correlation coefficients for nutri-
ent intake between dietary records or recalls and FFQs were 0.07-0.82 for long (general: 0.07-0.82 and specialized: 0.26-0.67) and
0.20-0.67 for short (general: 0.24-0.54 and specialized: 0.20-0.42) FFQs. Long FFQs showed higher validity and reproducibility
than short FFQs. Reproducibility of FFQs was acceptable (0.32-0.89). The strongest correlations were reported by studies with
shorter intervals between FFQs.

CONCLUSIONS: FFQs designed for the Iranian population appear to be appropriate tools for dietary assessment. Despite their
acceptable reproducibility, their validity for assessing specific nutrients and their applicability for populations other than those

they were developed for may be questionable.
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INTRODUCTION

Diet is a major lifestyle-related risk factor for chronic disease.
Therefore, methods of assessing dietary intake in epidemiological
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studies need to be evaluated. Food frequency questionnaires (FFQs)
are the most commonly used tools to estimate usual dietary in-
take, especially in large epidemiological studies of nutrition [1,2].
FFQs are considered a “screener” method, developed to evaluate
and rank the intake of nutrients or food groups to investigate as-
sociations between diet and disease [3].

FFQs are popular because they are less expensive, easier to use,
and less time-consuming than other methods, and have the abili-
ty to capture long-term dietary intake [4]. However, despite their
considerable advantages, FFQs may not be well-structured and
appropriately used [5]. Factors such as respondents’ characteris-
tics, the quantification of food intake (by portion size), and quali-
ty control and management of data may influence the accuracy of
dietary intake assessment [6]. To categorize individuals accurately
according to their nutrient intake, the validity and reproducibility
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of any FFQ should be assessed [7].

FFQs consist of a list of selected food items for which the re-
spondent is asked to indicate how often they eat each item per
day, week, or month. The list of foods may be chosen for the spe-
cific purposes of a study, and therefore may not assess respond-
ents’ total diet. Furthermore, the food list may vary based on the
ethnic, social, and cultural background of the population, and
should be tailored to reflect those characteristics [2]. Therefore,
the usefulness of FFQs depends on the appropriateness of the
food list, which should reflect the usual food items or dishes con-
sumed by the studied population. Furthermore, the specific accu-
racy of FFQs can be less than that of quantitative dietary assess-
ment methods [8]. Accurate data on the amount of food and bev-
erage consumption depends on assumptions for standardized
portion sizes compatible with the amounts commonly consumed
per serving in a culture or age/gender group [2,8]. Therefore,
FFQs need to be adapted and validated for use in different specific
contexts.

In Iran, the use of FFQs is relatively recent, dating from the ear-
ly 2000s [9]. No comprehensive review has been conducted on
FFQs developed and validated in Iran. Therefore, the present study
aimed to systematically review FFQs developed and validated in
Iran in order to identify possible research gaps and needs in this
regard.

MATERIALS AND METHODS

A systematic review was carried out by searching with relevant
keywords or phrases, including “food frequency questionnaire,”
“FFQ, “reliability;” “validity;” and “Iran,” in the Medline, EMBASE,
CINAHL, ProQuest, PubMed, Google Scholar, Scopus, Science
Direct, SID, and Magiran (in Persian) databases, unpublished
data, and thesis websites such as Irandoc (in Persian). Unpub-
lished articles were obtained by contacting the authors to com-
pare the food or nutrient items, as well as the questionnaire struc-
ture. The inclusion criteria were original human studies on FFQ
validation performed on Iranian subjects published in the English
or Persian languages. The reference lists of selected articles were
checked to find additional related articles. If the full text was not
provided for an abstract, the authors were contacted.

Initially, 29 articles were found. Two reviewers who were ex-
perts in the subject matter then analyzed the titles and abstracts of
the selected articles to confirm their inclusion. Duplication was
also checked and 19 articles remained. In the next step, one study
[10] was excluded as it did not contain a full report and 2 unrelat-
ed articles (based on content) were also excluded (Figure 1). Fi-
nally, 16 papers met the criteria for the systematic review, based
on the PRISMA (Preferred Reporting Items for Systematic Re-
views and Meta-Analyses) checklist. The methodology for this
systematic review was registered in the International Prospective
Register for Systematic Reviews (in process; receipt code: 154722).

For each study, the following data were extracted: FFQ type,
method of development, number of food items in the food list,
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Figure 1. Flow diagram of the systematic review and meta-analysis
process.

questions on portion sizes, number of response categories for in-
take frequency, dietary reference method, and time interval be-
tween applications of the FFQ (for reproducibility), whether deat-
tenuation and/or adjustment for energy was done, and number of
nutrients evaluated. Data were categorized based on nutrients and
food groups.

The questionnaires were categorized into general FFQs and
specialized FFQs that were developed for assessing special nutri-
ents or food groups. Furthermore, based on the number of food
items in the food list, FFQs were classified as short (< 80 items) or
long (>80 items). This cut-off was based on a previous study [11]
and arbitrary agreement between the authors. Validity (based on
extracting the correlation coefficients between diet records (DRds)/
recalls and FFQ estimates or agreement/disagreement between
categories of mean/median/frequency of nutrient/food group con-
sumption [cross classifications] between the FFQ and the refer-
ence method) and reproducibility (correlations between repeated
administrations of the FFQ) were assessed. The values used to
categorize the strength of correlations were based on a similar
study by Wakai [12], which used the following criteria to catego-
rize the strength of correlations: correlation coefficients 0.60 or
more were considered high correlations, while correlation coeffi-
cients of 0.40-0.59, 0.30-0.39, <0.30 were considered to indicate
moderate, fair, and poor agreement, respectively. These cut-offs
were used to define the validity of FFQs.

Ethics statement
As the present study was a systematic review, no ethics state-
ment was needed.

RESULTS

Based on the literature search, 16 FFQs met the inclusion crite-
ria (Table 1). They were all published, although in some cases
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missing information in the articles was identified through con-
tacting the authors. No FFQ was found by searching unpublished
data.

Characteristics of food frequency questionnaires
developed and validated in Iran

The detailed characteristics of FFQs, including the food list,
presence of questions on portion/serving sizes, method of devel-
opment, and type of questionnaire, are presented in Table 1. Most
FFQs (n=14) [13-26] were semi-quantitative, 2 were qualitative
[9,27] and only one was considered quantitative [20].

Ten of the FFQs were general questionnaires that included food
items from all food groups [11,13-21], of which 7 had a long for-
mat (89-189 food items in the list) and 3 were short (48-80 food
items). They were all validated for adults, except for 2 that were
specially designed and validated for elderly individuals [17,18].

The other 6 FFQs were categorized as specialized FFQs, which
had been developed to estimate the intake of specific nutrients
(vitamin A, calcium, folate, pyridoxine and cobalamin, and sodi-
um) or food groups (fruit and vegetables). Among the specialized
FFQs, 4 had a long format [23,25,26,28], while the other 3 were
short [9,24,27]. All the specialized FFQs were developed for adults,
except for an FFQ on calcium, which was developed for school-
age children [24], and an FFQ on sodium sources, which was de-
veloped for those aged 6 years and above [26].

The approach used to develop the food list in 7 FFQs was data-
based [9,11,14,15,22,23,26], in which food items for the FFQ food
list were chosen according to data from DRds or recalls. Only one
FFQ [27] used an experience-based method by selecting food
items based on the opinions of an expert panel regarding the most
common food items or foods usually consumed in the study pop-
ulation. Three were developed through a combination of data-
based and experience-based approaches [13,18,24]. In addition, 2
questionnaires were modified versions of the Tehran Lipid and
Glucose Study (TLGS) FFQ, in which new food items were added
using an experience-based approach [17,19], and 3 questionnaires
were translated and modified versions of original questionnaires
from other countries [20,25,28].

Comparison of food items in Iranian food frequency
questionnaires

Long-format questionnaires, except for the dish-based FFQs
[16,20], included food items based on food groups. Common food
items in Iranian FFQs included 9 items for breads and cereals (4
main traditional types of bread, rice, spaghetti, noodles, biscuits,
and crackers); 4 dairy products without considering the fat con-
tent and processing type (milk, yogurt, cheese and doogh/yogurt
drink); 17 fruits (bananas, oranges, apples, pears, plums, peaches,
apricots, nectarines, cherries, melons, watermelon, grapes, pome-
granates, canned fruit, dates, dried fruits, and fruit juice); 16 vege-
tables (dark green vegetables, lettuce, tomato, cucumber, eggplant,
squash, onion, garlic, carrot, bell pepper, green pepper, corn, po-
tato, cabbage, green beans, and green peas), meat, poultry; fish, and

eggs (each as a single item); 6 legumes (lentils, chickpeas, split
peas, dried beans, soybeans, and broad beans); 5 nuts (pistachios,
almonds, peanuts, hazelnuts, and walnuts), 2 seeds (sunflower
and pumpkin); 4 items for oils and fats (hydrogenated vegetable
oil, vegetable oil, olive oil, and butter); and 1 sweet (chocolate).
Pizza, although it is considered a dish, was included in 2 food
items-based FFQs [14,15,17]. In addition, although the common
items listed above were based on dietary pattern(s) of the popula-
tion under study, other items were added to the FFQs’ food lists,
such as traditional dairy foods, such as camel doogh and aqaran,
smoked and salted fish, as well as yellow oil in the FFQ developed
for the Golestan cohort study [13].

Of the developed and validated questionnaires, one was dish-
based [16], and another included a combination of common gen-
eral food items and common dishes consumed by Iranians [20].

Validity and reproducibility of food frequency
questionnaires in Iran

In most studies, the validity of the developed FFQ was evaluat-
ed by assessing the correlation of dietary intake estimates against
24-hour dietary recalls (24hDRs) [9,11,12,18,19,22,23], DRds [14,
15,17], or nutrient biomarkers [9,13,20,22,24,27] as reference
methods (Table 2). The correlation coefficients between measured
nutrients from FFQs and reference measures were between 0.07-
0.82 in the general FFQs and 0.20-0.67 in the specialized FFQs. All
proposed questionnaires appeared valid, except for one [14]. Six
studies reported high correlations (r>0.60) between FFQ esti-
mates and reference measure(s) [13-15,20,23,25], 11 presented
moderate correlations (r=0.40-0.59) [11,13-15,18-21,23-25], 9
had fair correlations (r=0.30-0.39) [14,15,18-21,23-25], and 6 had
poor correlations (r<0.3) [9,16,19-21,23] for some food groups/
nutrients derived from FFQs.

The range of correlation coefficients for short FFQs (r=0.20-
0.54; general: 0.24-0.54; specialized: 0.20-0.42) was slightly lower
and narrower than that of long FFQs (r=0.07-0.82; general: 0.07-
0.82; specialized: 0.26-0.67).

Some studies demonstrated benefits from assessing additional
validity method(s) such as cross-classification to discover the abil-
ity of the developed FFQ to accurately classify subjects by groups
of intake (data not shown) [11,14,15,19-21,23,24]. Statistically,
complete agreement was reached when subjects were in the same
intake category according to 2 methods; adjacent agreement was
when participants were categorized into roughly similar groups
(e.g., the second quartile of intake by FFQ but the third quartile of
intake by the reference method); and complete disagreement was
observed if subjects were classified into the lowest intake class by
FFQ and highest intake class by the reference method or vice versa.
Complete agreement observed between food/nutrient items from
20% to 91% while disagreements was reported sparingly, ranging
from 0% to 19%. A subanalysis by gender revealed that the mean
agreement was higher in men (31.0-68.3%) than in women (27.0-
54.1%), and the frequency of complete disagreement was similar
in both (men: 0-21%; women: 0-25%). In most items, complete

www.e-epih.org | 5




[ ]
Epidemiology H
and Health ep ’

42:€2020015

i

Epidemiol Health 2020,

(2bpd 1xau 3y} 0] panunuo)d)

(syuediped oz palenjers
Aq pajjy isnl) sem Ajpijen (49359WL} paE Ul IA Ob-8L [zd 910Z
pededymzsD44Z  660-1S0 U0 AlUQ OoN OoN - ON pabe ‘uswom jueubaid €55 19 “le 13 yueys
(fesy pue ‘peqejeleN
(%99m e buunp ‘Ueyeys|) UeJ| JO [RIJUDD [1zZ1s10z
8Y°0-¥2°0 puayaam | pue skep sm g bul 1UISIP € wouy plo A Ly “le 33 piey
MedeyMzsD44C  £90-6v°0 Juedyiubis § ON ON - -pnjpul) pya ¢ pue yaypz ajbuis - < pabe synpe Ayxeay y9z 8 -lpewiweyoly
w0y Joys
(M "D ‘B dsauebuew
85°0-£0°0 eN ‘wniuads 4addnd ‘uz ‘uoil 1K 09-61 pabe
{USWOAN ‘sdnolb g ‘D ‘Y SUlWeYIA) SJUD (usW g€ | pue usWwom [0l 610T
- - 09'0-€1°0 U SIA SIA -L3INUOIDIW 9 ‘SUBLIINUOIORW € uoseas K199 Ul Yaupz U0 901) synpe Ayyeay vz oyl “le 32 bueloo]
1£°0-920 (d"®> ‘B
RVETNII asauebuew ‘wniud|ds ‘1addnd
£6°0-52°0 ‘uz ‘uon'sdnoib g3 '3 'y
:usw SUIWEHA) SIUSLINUOIDIW 6| 1K 09z pabe [611810Z
- - uedyiubls §| OoN OoN ‘3|yoid 4 pue S)uSLINUOIdRW € 4ayyz omp USWOM pue usw 007 g€l “le 13 luefig
ueyeys| ut Buil IA £-09 181
JpueHsuiw pabe (UsW 98 pue usWoM 910z "|e1e
Hedeow €sD44C  85°0-Lt'0 G5'0-8€0 ON SOA -BJIA ‘S9UDJ0.RD ‘WINJU|SS ‘UZ (ow z A19n3 p €) pYa 8L 66) o|doad Aap|o 581 68 pewyexsepy
uefieqlazy [£L1vL0T e
1se3 ‘zuqe] ul buial JA 19 lueybaw
Hedeow zsD44Z  09°0-650 - - - - - 09-0 pabe Auyeay og 681 -BN-lwiyeiqy
(zeays pue ‘ueyeys|
¢ 0=291eIp (M ‘21e10) ‘peyyse ‘zuge] ‘uesysy)
-Ayoqued Joy ‘'Y SUIWERYIA) SUSLINUODIW  (A|y3uow pudyeam | Bulpnppul  ued| Jo said Jofew aAY IA oLl €102
uedeow D442 £9°0-€€0 juedyiubis Aluo OoN OoN  pue (u19)oid) JusLINUOIdEW | ‘UYded SABP 9AIINDASUOD €) pYd 8L 69-0Z pabe ‘syoalgns 95| 091 “le 12 AyewaN
(d "®D ‘B ‘Uz ‘a1e)0) () pue uabouyiu dun [s11oL0Z
‘7919 ‘auar01e2-839q ‘q 'Y ‘|013yd050}-0 ‘uUd)0Jed-}( uedyay jo Ayd “le 13 lueyeys3y
L£'0-€€0 ‘D SUIWEYA) JUSLINUODIW 7| ‘lounai ‘josa)sajoyd ewseld) Y3 U PSP | UK 0£-0C [FL10L0T
yedelA 1 D447 640650 uedyiubis | SIA SIA ‘3]yo.id 4 pue sjusLINUoIRW € s19yJewolq 9 pue pyap zil (uswiom |/ ‘usw |9) z€L 891 “2 33 URAIWIN
|9AS] WNJ3S
pue ayejul (susj0ded-R13Q pUR ‘'Y [e1]
(104240203-0) ‘) SUIWER}IA) SJUSHINUOIDIW USWOM 68 ‘UdW 61 (|eand 900Z “|e 19
Hedeow zD44¥  680-99°0 8°0-6'0 J ulweyiA 1o4 ON 3|youd y4 pue syusuInuOIeW € (SABp SINURUOD 7) YAUYT SAIPML /URgINGNS 8 ‘UBQUN /£G) T L 8Gl yeysysley
wioy buo
SD44 [esauan
uone
S abuel :
043¢ (L I (EE] -nuaneap pue ABIaus 1o} uoneinp sy
usamiaq uelpaw) uelpaw) SjUaLINU JO "ON swal
juswisnfpe  uswisnipy poyisw aduaia)a1 A1eyalg gl
|eAsa1u| SjuaLINN SjusiinN AB13u3 syuedidneq pooy Apms
JOON

(Auiqrnpoidal) sp44 usamy
-3Q SIUBIDLY0D UOLIR[110D)

(Aup1eA) SD44 pUe SpoyIaW 3dUI3)21 A1RIDIP US9MIDF SIUSIDLJI0D UOIR[21I0D

uel| uj padojaAap sD44 40§ SAIPNIS UolepljeA Jo Alewwng g 3jqeL

I www.e-epih.org

6



Rezazadeh A et al. : Iranian-developed FFQs

*9500N|6 poo|q Bulse} ‘DG4 {pi0da1 AIelaIp ‘py( ‘[]ed3] InoY 7 ‘YAype ‘pariodal Jou ‘YN ‘Juedyiubls uou ‘SN xapul

AJp1jeA JUIUOD “|AD ‘013 AHPIjEA JURIUOD ‘YAD ‘Dulunieald ) ‘wnissejod “y ‘wnipos ‘e ‘snioydsoyd ¢ ‘wnidjed ‘e) ‘wnissubew ‘B HDuiz ‘uz ‘pide A13ey ‘4 ‘sasreuuonsanb Aouanbaly pooy ‘sp44

8/'0=sjualjed (swian
9/°0=53S!I9 pooy buluiey
-ued :eydje 26'0=IND passasse 0D 9A13RIID|N YIM Ssjusiied G| -uod uan|b) [£2 L10T
yedeow | D44€  syoequold 69'0=YAD ON ON sem AyipijeA Juauod AluQ s)sijpued padxa 0| - Swall O “le 13 IpeH
(PumrieaMm vzl
SUO pue sAep 339Mm JNoj) poL (skoq 6 pue spib 06) SLoz “[e1w
Mede ow | sD44 T 590 wo - ON (D) SIUBLINUODIW | -9d yjuow e 19A0 YQypz 9l JA € 1-6 pabe ualpilyd 48|  S92In0S B) 95 pefdulukaz
‘uefieqazy 15e3 Ul LSIP
SN :HAYrz pueley JO seaJe |eins pue
0z0 (lounas  uequn wouy ‘sbe Jo JA 6i-G1 $92IN0S [6] 200T
- - ‘Joui}al wnJas OoN OoN (/ UIWERYIA) SIUSLIINUOIDIW | WINJSS) JdjIeWOIq pue Yyayyz p Z uswom Ayyjeay /g1 UIWBNA 07 “[e 19 JeApIWQ
w0y Joys
sisiuofnu Q| buipnpul
Dpueyy‘eN  [dued padxa Aq :A)pijeA Jusuod
sdnoub pooy ‘spidi] wnias ‘Dg4 :9|dwes UOI3310X3 BN duln 1y (sdnoib [9z1 9102
L1 40} 6£°0<IAD poojq bunsey ‘(duuniods  z pue (1eak e buunp Ajyyuow) 1K 9zpabe | |) sway bul “le 13 pJiey
yede A | D44 dN dN dN dN pue auLn 1y ) 1D pue 3 ‘eN s4ayurz zL Ad 044 Jo Aupijea sy $123[qNs AYHeay 6L -UIIUOd BN 9EL  -IpRWWeYO
[8ZlvL0T “|e
$92In0S 39 Yyeuedznolld
/9°0:UlWejeqo)  SjusuUINu Jowin})sealq ulwe|eqod g szl
poyiaw DU 1G'0 :2uIXOpLAd  dwos pue (ulwe|eqod pue auIxop pasn sem poyaw jueubijew yum pasoubelp  suixoplAd 7107 e
-19yp1eSe D44 | - 19:0:91e]04 AbBISU 104 S9A -1Ad ‘93e|0)) SpUBLINUOIDIW € 9dUdIRJaI Ja¥IeWOI] - ON ‘Dbe JO UK 69-0E USWOM Gir| ‘9ejoj9gl  Yeuedznould
(sudj01BIR}Rq
pue |oul}al ‘D UIWRYIA) SID
-yiewolq ewse|d 321y} pue
((uoseas wuem) Jlowwns/bunds
G8'0-9L°0SNJI pue (uosess p|o2) Jajuim ezl Lot
68'0-Z€°0 79°0-92°0 (Jounas pue su)0.Ied-2}3( /I1e} U1 SpYQ Jo p Z pue ‘||exa ueyejs|  so|qelaban “|e 13 pJey
Hedeow 9sD44Z  uedyubIs | uedyiubis | ON SOA ‘D UIWEA) SjusLINUODIW € P 1) SPYA ¥ PUB YAYyZ oML ursynpe Ayyeay €zL  puesuNyOLL  -Ipewweyop
wioy buo
syuaLnu Jo sdnoib pooy a|buls :sD44 pazijedads
12°0-1%°0 $5°0 :SWaY (wniua|as
USWOoM ||e 104 syualdy ‘uz'uon’eg’lg'aD IV
110-€%'0 -J90 UOI}e[21I0d SUIWEYIA) SIUSLIINUOIDIW 6| sAep aAlINdasuU0d-uou € A G9-G| pabe ‘(uswom /8 [LL] 2102
yedeow | sD44¢ RVETNY] pajenuaneaqg SOA SOA ‘3]yoid 4 pue susLINuUoIeW € 10) SPY Z PUe sYaypz 9lbuisy  pue usw g€6) s33(qns 081 08 “le 12 zeluyIN
uone
S abues :
Oddc (C _ ([2buex -nuanesp pue ABisus Joj uoneinp sy g
usamiaq uelpaw) uelpaw) Sjuslnu Jo 'ON swall
juswisnfpe  jusawisnipy poyiaw aduai)a1 Aieyalg N
|eAtqu| SjusINN sjusiinN >m\_wr_m_ mucma_u_tmn_ pooy >_03um
4O 'ON

(Aupqnpoidal) sp44 usamy
-9( SlusIdYJa0d uolje|a1io)

(AWp1jeA) SD44 pue SPOYIaW 9dUI2)21 IBISIP USIMIS] SIUIIDLD0D UOIR[D110D)

panunuo) 'z ajqer

7

www.e-epih.org |



Epidemiol Health 2020;42:2020015

Epidemiology
and Health

epiH

and adjacent agreement was observed and disagreement was seen
mostly in food that were consumed seldomly (e.g., pickles) and
some micronutrients (vitamins D, B,,, B;, beta-carotene, calcium,
and iron).

One study only tested agreement by Bland-Altman scatter plots
[19], and found that almost all individuals showed consistent var-
iations across levels of intake, and only a few participants fell out-
side the limits of agreement for energy and macronutrients.

Reproducibility of all but 4 questionnaires had been assessed
[19,20,29,30]. To evaluate reproducibility, the FFQs were com-
pleted twice within an interval of 2 weeks [21,22] to 1 year [14,15].
In one study [13], 4 FFQs were completed at a 2-month interval.
All studies had acceptable reproducibility, with significant corre-
lations between nutrient intake values (ranging from 0.32 to 0.89).
The strongest correlations were reported by studies with shorter
intervals between the 2 FFQs [13,21,22].

DISCUSSION

Sixteen FFQs (10 long and 6 short) that were developed and
validated for the Iranian population were identified. Most of the
questionnaires were reasonably valid and reproducible (16 valid
and 13 reproducible). However, relatively poor validity was ob-
served in FFQ estimates for several food groups and nutrients.
FFQs with a long format had slightly better estimations of nutri-
ent intake. Almost all FFQs used for dietary assessment in the
Iranian population were developed and validated for adults, ex-
cept for one developed to assess calcium intake in children [24]
and 2 developed to assess dietary intake in the elderly [18,19].

The Iranian FFQs were mostly validated against a dietary refer-
ence method (24hDRs [9,11,13,19-21,23,24,26] or DRds [11,14,
15,16,18,21,23]) and, in some cases, biomarkers [9,14,21,23,25,28].
The range of correlations for nutrient intake estimates between
the dietary reference method and Iranian FFQs were similar to
those reported for Japanese FFQs (0.42-0.52) [12], but lower than
that reported for Western countries (0.60-0.74) [29]. A systematic
review of FFQs developed and validated for the Brazilian popula-
tion showed that the correlations reported between FFQs and the
reference method were equal to or less than 0.4 for certain nutri-
ents and above 0.4 for others [30]. As Wakai [12] stated, “This vari-
ation may be due to differences in the number of food items, abil-
ity to recall intake frequencies and portion sizes, the wording of
questions in the FFQ, and between-person variations in consump-
tion among food groups.” For example, in short FFQs, smaller num-
bers of food items in the food list may lead to weaker correlations
between dietary recalls and FFQs.

None of the reviewed studies reported the response rates of FFQs.
Thompson & Subar [2] noted that although longer FFQs can bet-
ter reflect the total diet, short FFQs can have higher response rates
and are less burdensome for respondents. Additionally, the inclu-
sion of mixed dishes and traditional foods in some Iranian FFQs
may have led to higher variation, even in long FFQs, while list-
based questionnaires could not reflect information on the items
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used by various subcultures, including detailed information on
food preparation, cooking methods, and additives [3].

Among all the Iranian validation studies that were reviewed,
only three explored correlations between estimations of food group
intake based on a reference method (DRd or 24hDR) and those
made based on FFQs [23]. Mohammadifard et al. [21] also inves-
tigated the effects of season on these correlations and found con-
siderable correlations between dietary recalls and FFQs for total
fruit/vegetable intake in both hot and cold seasons (0.60-0.62).
According to Wakai [12], variation in food group correlations be-
tween the reference method and the FFQ depends on the defini-
tion of portion size and the number of food items listed in the
FFQ. Food items with an easier and more understandable portion
size (for example 1 medium raw carrot in comparison with 1/2
cup of cooked vegetables) result in higher validity.

Questionnaires designed to assess the intake of a single nutrient
had different degrees of validity, depending on the type of nutri-
ent studied. One FFQ that was specifically developed to assess
folate, pyridoxine, and cobalamin intake had acceptable validity,
with correlations between DRds and FFQ ranging from 0.51 to
0.67 [25]. Additionally, the validity of a questionnaire designed
specifically for calcium intake in children was close to the accept-
able range (r=0.42) [24]. Similar to the Iranian FFQ for calcium
[24], a systematic review of FFQs developed for calcium intake in
children found good validity in children 12 months to 36 months
of age, and concluded that semi-quantitative FFQs were valid and
reproducible for assessing dietary intake at the group level [32]. In
addition, the findings of a systematic review on dietary assess-
ment methods in children 11 years of age or younger suggested
that FFQs can be more reliable and valid than other dietary as-
sessment methods (i.e., 24hDRs and DRds) in this age group [32].
However, another review of FFQs developed for children and ad-
olescents concluded that FFQs were the most valuable method
for assessing total energy intake in children aged 4 years to 11
years, compared to total energy expenditure measured by double-
labeled water. In contrast, for younger children aged 6 months to
4 years, weighed DRds provided the best estimate, whereas diet
history provided better estimates for adolescents aged > 16 years
[33].

Furthermore, for some nutrients, respondents’ gender was as-
sociated with the strength of the correlations; for example, the cor-
relations for beta-carotene, vitamins A, and C were lower for wom-
en than men in the TLGS [14,15]. This finding is remarkable giv-
en the presumption that women usually report intake more accu-
rately than men, due the fact that they are usually responsible for
food preparation and can provide more accurate response(s) [34].
In contrast, one study reported considerably weaker correlations
for energy, fat, and micronutrients in men than in women (0.07-
0.19vs. 0.76-0.81) [16].

This review reported all available FFQs validated in the Iranian
population, which may also be useful for populations in other
Middle Eastern countries; however, it faced with some limitations
that should be considered. The results of various studies were not
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completely comparable due to differences in the micronutrients
or macronutrients studied for validation. Additionally, the FFQs
differed in terms of the number of food items included and the
purpose of their development (measuring specific nutrients, pop-
ulations, or diseases), which may influence their interpretation.

CONCLUSION

The FFQs designed for the Iranian population appear to be ap-
propriate tools for dietary assessment; however, their validity for
assessing specific nutrients and their applicability for populations
other than those they were developed for may be questionable.
Nonetheless, there was a large amount of commonality among
the general FFQs. Therefore, choosing the proper FFQ for a spe-
cific population within Iran should be done with caution, and an
analysis of their characteristics may be necessary. The lack of a
general FFQ that can be used at the national level in Iran while
being adjusted according to the dietary patterns of different eth-
nic and cultural groups is a gap that needs to be filled by future
studies. Furthermore, the fact that few FFQs were developed for
elderly individuals and children makes it difficult to judge their
generalizability and usefulness for those age groups.
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