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ABSTRACT

Objective To determine if 24-hour dielary recall data are

influenced by whelher data are colleited by telephone or
face-to-face interviews in telephone and non-telephone
households.
Design DuaI sampling frame ol telephone and non-lele-
phone households. In telephone households, parbicipanls
compteted a 24-hour dielary recall eilher by fabe-to-face
interview or lelephone inierview. In non-telephone house-
holds, participants completed a 24'hour dietary recall either
by.face-to-face intervielv or by usilg a cellular telephone
provided by a field interviewer.'
Subjects/setting Four hundred nine participanls from the
,nrui D.lt^ regioi of Arkansas, Louisiana, and Mississippi.
Main outcome measures Mean energy and prgtein
intakes.
Statistical analyses performed Comparison of lelephone
and non-telephone households, controlling for type of
int,erview, and comparison of telephone and face'to-face
intehriews in each \ousehold typd using unpaired I tests and
linear regression, adjusting for gender, age, and body mass

index.
Resutts Mean d.ifferences belween telephone and face-to-
face interviews for telephone households were -17i kcal
(P=0.1) and -6.9 g protein (P=0.2), and for non-telqphone
househoids -143 kcal (P=0.6) and 0.4 g protein (P=1.0).
Mean differences between telephone and non-telephone
households for lelephone interviews were 0 kcal (P=1'0)
and -0.9 g protein (P=0.9), and for face-to-face inlerviews
28 kcal (P=0.9) and 6.4 g protein (P=0.5). Findings per-
sisted when adjusted for gender, age, and body mass index'
No stalistically significant differences were detected for
mean energy or protein hlake belween telephone and face'
to-face intJrviews or beLween lelephone and non-telephone
households.
Ap plications/concl u sion s These data provide sup.porl
thal telephone surveys adequately describe energy and-

frot"irl lotuk.s for a rura!, low-iricome population'. J A,n
Di.et Assoc 200 I : I 0 I :2 I 6-222.
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ielary as$essment is essential. to ulrderstand the rela-
tionship between diet and health (1), and to interpret
.periodic nulrition survei[ance (2), especially arnong
high-risk subgroups such as low'-income populations

(3). Residenls ol the Lower Mississippi Delra region of the
United Siates comprise a unique but virtually unstudied high-
risk population with rejspect to nutritional heallh..This pre-
dominantly rural, lradjtionalty agricullural region bordering
the Mississippi River in Arkansas, Louisiana, and lvlississippi
has a high pievalence of poverty (4-6) and die[-re]aled chronic
diseasei (5,?;. Local dala on nutritional stalus and nutrilional
health of thii region are scarce becar-Lse of lack of regional
nutrition surveys. Therefore, the Lower Mississippi Delta Nu-
trition Intervention Research Consortium (Della NIRI) was

established lo collect baseline data on the nutritional heallh oi
Della residents to deveiop and evaluate suslainable riutrition
intervenlions (5).

Initial nutriiion at.estment of Delta residents lvas com'
posed of measurement of food intake. Although several ntelh-
ods are available to conducl dietary assessment, research has

shown that, the 24-hour dietary recall melhod yields useful
eslimales of mean intakeg of nulrients for groups of persons
(8). Having trained interviewers adrninisler the 24-hour di'
eti.y recatts in face-[o-face inlerviews using the multip]e-
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pass approach (9) has been shorvn to limit the extent of
underreporting. However, administering face.to-face inler-
views is expensive and can be logistically complicated par-
ticularly in rural areas (10). The validity oltelephone inter-
vie'lvs lo collect data for various types of health surveys has
been measured (i1-13). For example, telephone interviews.
rvere sufficient for self-reporting of rvell.defined clinical con-
ditions (14,15) but lvere unsatisfactory for self-reporting of
sensicive habits such as smoking (16).

I.n adclition to health interview data, telephone interviews
also have been used lo obtain diefary information (I7-22).In'
a I 992 revierv, Fox et al (23) concluded that rvell-designed and
weU-admi'nislered telephone surveys are as good as-and
perhaps belter than-other melhods of obtaining dielary in-
formation. Horvever, there were dlfferences in the populatlons
sarnpled, study design, and whether comparisons were within-
person or between-person. Further, none of lhese studied was
done in a rural area with a large minority population. Also, the
dietary asbessment method used as the basis of comparison
differed. Therefore,.the applicabilily of these findings to the
use of the telephone to adminisler 24-hour dietary recalls in
low-income populalions in rural areas such as the Lolver
lvlississippi Della rernains uncertain.

One importan[ concern about telephone interviews, espe-
cially in low-income populations, is noncoverage bias, that is,
the impact of exclucling non-telephone hotseholds on esti-
males ol the hedlth and nutrition factors under study. Sotne
studies have shown that persons without lelephones are rnore
Iikeiy to have chronic heallh problems and poor health prac-
tices (10). Households wilhout telephones also may differ rvith
respect lo diet and nutrient intakes. Therefore, the impact of
excluding non-lelephone househoids gn es[urr-ates of nutrient
intakes must be investigated (24).

The objective of this study was lo compare 24-hour dielary
recalls obtained by telephole or cellular telephone interviews
with those obtained by face-to-face interviews in telephone
and'non-telqphone households; and to compare 24-hour di-
etary reealls controlling for type of inlerview in telephone and
non-telephone households in a sample of residents in the
Lower Mississippi Della. To our knowlg{ge, this is the flrst
sludy !o validate telephone-administered 24-hour dietary re-
call data from a rural, low-income populalion composed of
households with and without lelephones.

MATERIALS AND METHODS

Sample
The. Foods of Our Delta Study (FOODS) was designed to
validale telephone-administered 24-hour dietary recalls in
Chicot County, Ark, Madison Parish, La, and Yazoo County,
lvfiss. Two sets of households were identified: telephone house-
holds using list-asslsted random digil dialing (RDD) (25), and
non-telephone househotrds using area survey sampling (26). A
non-telephone househoid was defined as a household wilh no
working telephone. Following recruitment and identification
of persoirs l-iving in eiLher household type, I adult and i child
(if present) were randomly selected from within each house-
hold, and randornized to I of 4 groups where a 24-hour dietary
recall was conducted by either a face-to-face or teiephone
interview. The number of households and participants in the 4
studf groups are'sholvn in Tab-le 1. Parttcipanls from the
sampled households had lived in the county (or parish) for at
Ieastl2months. ..- ..

Table 1

Number of households and completed 24-hour dietary recalls, by
study group

Telephone householdi
Telephone Face-tllace
lnterview lntervlew

Non-teiephOne

. households.
Cellular. Face-lo-face
teldphon€ intenrlew
Intervieu/

HouSeholds
Twenty-four-hour

recallsD

rA cellular telephone was temporarily provided by the field interviewer during
interview.
bAdults and children.

Procedures
In the telephone households, parlicipants who were random-
ized to teiephone interview r'v'ere telephoned again to complete
the dietary interview alter measuring guides were mailed to
lheir home. Participanls randomized to face,lo-face inlervielvs
were intei-viewed by the neld inl,erviewer who came to their
home. To iocate non-telephone households, field interviewers
conducted a door-to-door screen in randomly selected census
blocks with,relatively high rates of households without working
telephones and recruited households to participate in the
study. The participants from non-telephone households ran-
domized to a telephone inlerview were interviewed using a
cellular telephone temporarily provided by the field inter-
viewer.

Personnel from lhe Weslat Telephone Research Center
conducted the telephone interviews. Face-to:face interriews
were conducted by field interviewers who were local residents
Iiving near orwithinthe sampl.ed counlies andparish. Both sets
of interviewers receivbd standardized training on using the
muitipie-pass methodology to obtain 24-hour dietary recalls:
field interviewers received intensive training for the area
survey sampliag method, and lelephone interviewbrs received
extensive training in RDD interviewing.

Verbal consent to participate in the study was obtained from
all participants at their initial interview contact. For minors,.
verbal consent was obtained from parents with the verbal
assent of ihe child. Approval was obtained from th'e Instilu-
tional Review Board of each participating institution.

The 24-hour Dietary Recall lnterview
Information on food consumption for the previous 24 hours
was obbained using the multiple-pass melhodology developed
by the US Department of .A,gricullure (USDA) for the Continu-
ing Survey of Food Intakes of Individuals (CSFII), 1994-96
(9,27,28). 'ln the multiple-pass procedure, the respondent is
first prompted to provide a quick list of items consumedi
standardized probes from the CSFII Food instruction BookleI
(29) follow tb qlicit more detailed information on food eaten.
Probes for foods comr\on in the Lorver lvlississippi Deila were
added [o.the CSFII Food Ins[ruclion Booklet. Measuring guides
were used: a set of 3- dimensional measuring cups and spoons,
a ruler, and'a laminated 4-page booklet of 2-dimensional
photographs and line drawings of common foods (30,31) .

Dietary recall.data were lirnit,ed to inlake on weekdays
because of the tendency of most persons to alter eating pat-
lerns or nol!9 be al home during t\e weekend. Inlerviews wi-th

Journal of THE AIIERICAN DIETETIC ASSOCIAT{ON / 217

64 66

105 104

/J

103

65

97



RESEARCH

Table 2
Demographic characteristics of adults and children, and mean nutrient intakes of all participants by study group

Teleohone Non.teleohone

Telephone
lnterview

Face.to'tace
intervi€w

Gellular telephone'
interview

FacFtslace
lnlerv,iew

66647365Adults

5ex
Male
Female

45JU
Jb

38
ct

24
40

JI
63.

n

27
46

31
bc

n

20
^c

Race/ethnicity
African-American
White
Other.

89
11.7

(o
41

4J
JU

60
40

ao
)A

89
8
i

57
7

2

<12.years education 534153atli21la

47

20

42
ao

20

27
Jq

13

3l
22
13

64
23
13

a1

40
23

27
29
17

41
15
I

Age (yrs)
,n-10
40-59
>60

Children
Sex
Male
Female

38413032

td
14

17
.13

44
56

37
63

1418
23

aa

43
56
44

Race/ethnicity
Af rican-American
White
Other

)q

7
7A
22

19
11

bJ.-
37

88
12

89
8
3

34
J
1

tt
1a

24
18

o

14

7

34
to

24

7
10
10

5
4
7

14

IJ
I

38

I
?

12
tz

4a

ZJ
47

A9e (yrs)
0-2

6-1 1

12.19

All respondents (adults and children) a7- 103 105 104

Nutrient intake
Energy (kcal)
Protein (g)

meen!stahdard etror
1 ,830181

74!4
2,001183

81 
=4

1,830+ 143
75r5

1,973 t 195
75 +9

'A celiular telephone was temporarily provided by the field interviewer during interview.
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Table 3
Mean ditferences for eneigy intake and protein intake between interview
diflerences lor energy intake and protein intake belween household types

types within telephohe and non-teleirhone households, and mean
using telephone or face-to{ace interview

Dit{erence in inlerviews Telephone households Non-teleohone households
Mean ditference P value
Cellulartelephone'-tace-to-face' lnterview

term

MeaR difference
Teleph one-lace.to-tace

P value
interview
ierm

Total energy! (kcal)
lnterview we (model 1).

lnterview type, age, gender (model 2)
lnterivew type, age, gender, BMI (model 3)
Protein'(g)
lnrerview type (model 1)

lnteNiew type, age, gender (model 2)

Interivew tybe, age, gender, BMi (model 3)

-t/ I

-132
-1?o

-6.9
-5.0
.- +.8

0.1
0.2
u.z

- 143

- 143

0.6
u.b
u.b

1.0
1.0
1.0

a.2
0.4

0.4

0.4
0.2

Oifference in households Teleohone interview Fac+to-face interview
Mean diflerence
Telephone-non-telephone'

P value
household
term

Mean ditference
Telephone-non-telephone

P value
houschold
lerm

Total energyd (kcal)
Household type (model 1)

Household lype, age, gender (model 2)
Household type, age, gende., BMI (model 3)
Protein'(g)
Householo type (model 1)

Household type, age, gender (model 2)
Household type, age, gender, BMI (model 3)

U

a
19

1.0
1.0
0.9

no
0.8
0.9

28

-26
-7

0.9
no
1.0

n<
0.8
o.7

-0.9
-2.3
-0.6

6.4
2.4
3.4

BMI=gody mass index.
.lnterviews in noh-telephoqe households ccnducted using a cellu{ar ielepnone that was ternporarily provided by the field interviewer.
DMean energy intake telephone interv'r€w minus mean energy intdke face-to-face irileruiew.

'Mean prote'in in[ake telephone interview minus mean protein intake face-to-face interview.

'Mean energy inlake telephone household minus mean energy intake non-telephone househoid.

'Mean protein intake telephone household minus mean protein intake.non-telephone househoid.

child5en were conducted in the presence of a parenl or guard-
ian, who assisted with all inten'iews of children younger than
1 1 years. Additional informaiion about foods eaten by chiidren
tvhen away from home was retrieved from personnel at schools,
day care cenlers, and from child care providers. Dietary intake
data were coded using Survey Net; the.CSFII computer-as-
sisted food coding syslem (32). Nutrienl analysis lvas con-
ducted using the 1996 CSFII nulrient database (USDASurvey
Nutrient Dalabase, 1998, National Technicai informaLion Ser-
vice, Springheld, Va).

Statistical Analysis
The sample size ol 90 persons in each study group lvas de-
signed lo delect a diflerence bett'een Sroups of 0.50 sLandard
deviation for mean energy intake and mean prolein inlake with
a polver of 0.9 (Type 2 error of 0.1). Dala were weighled to
reflecl lhe probability of selecling persons within households,

and a screenbr nonresponse adjustrnent factor was used.
Differences in niean energy or protein inLake between face-

to-face interviews and telephone interviews were computed by
3 estimates: Model 1, simple unadjusled estimales; Model 2

n'ifi :fi *:ff u::ff 5:,:lL*;il*RH:x'(',"hil:i;';
sets of these estimates for each of the 3 models were com-
pu.led: differences betlveen means (interview type) lvithin lhe
telephone households, and differences between means (inter-
vierv type) witNn non-telephone households.

Values for BMI (33) were included in regression models to
controlfor differences in body size that might affect energy and
protein intakes. BMI was computed from self-reported height
and weight; missing values were imputed f or T%o of the s ubj ec ts

using lhe 50lh percenliles for age and gender for adulls (34) for
children aged 5 to 1 7 years (35) , and for childrgn under 5 years
(36).
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Differences between the mean energy and protein intake in
telephone and non-telephone households were computed by 3
rnodels (simple unadjusled; adjusLed for age and gender; and
adjus[ed for age, gender, and BMI). Two sets of these estimates
rvere computed: differences between means of. householcl
types where bolh rvere inlerviewed by telephone, and differ-

'ences between means ol household types where both were
interviewed face-to-face.

Analyses rvere performed by using \,VES\IIGT sofhvare
(WESWGT SAS lv{acro, Version 2.0, 1997, Weslat, Rockville,
Ivld) to compute sample weighls; WesVar sof[ware (WesVar
Complex Samples, Version 3.0, 1998, SPSS Inc, Chicago, Il) to

' compute variances by the replication melhod with a jackknife
approach to forming the replicale eslimates (37); and WesVar
software to compute descriplive statistics and regression analy-
ses, which took into accounl lhe sarnpltng design anc,l adjustecl
variances accordingly.

RESULTS
Of the 321 telephone numbers that rvere sampled and deler-
mined to be residential numbers of households, 197 completed
the household screen; yielding a response. raLe of 60%; 16
households were ineligible because of residency requirements.
Of the remaining households, 138 irgreed to complete the
dietary interview, yielding 200 Z4-hour dietary recalls from
aduhs and cNldren (Table 1). In the area sampiing survey to
identify non-telephone househoids, 1,661 households were
contacted, 153 were delermined to be eligible non-telephone
'households, and 144 completed the household screen, or g5%.

Of these households, 130 agreed to complele the dietary
intervierv, yieiding 209 24-hour dietary re'calls (Table 1).

Gender, age, race, and educaLional level of participants
compleling the z4-hour dietary intake interview lvere similar
(Table 2). IMeans (tstandard error) for energy and prolein are
presented by study group uping weights as previously de-
scribed (Table 2).

DiJferences in rnean energy and mean prolein intakes for
telephone inlerviews and face-to-fdce iaterviews were nol
stallstically signiflicant (Table 3). Lack of statistically signifi-
cant diJlerences between telephone and face-to-face inler-
views for mean energy or proleiniatakes persisted after adjust-
ment for age and gender (Model 2), and after adjustmenL for
age, gender, and BMI (lvlodel3).

No statistically significant differences were.detected in the
unadjusted comparison (lvlodel 1) between the 24-hour di-
elary data collecLed by telephone intervielvs in telephone or
non-telephone households (Table 3). Similarly, there were no
stalisticalty significant differences between dietary data col-
lecled by face-to-face interviervs in telephone and non-tele-
phone households. After adjustments for age and gender (Model
2), or for age, gender, and BMI (Model 3), the lack of statisti-
cally significant differences in energy and proteia intake per'
sisted (Table 3). Hence, this study yields no evidence that'
mean energyinlake and prot,ein inLakes are affecled by whether
a survey is conducted by telephone or face-to-face in tele-
phdne or non-lelephone households.

DlSCUSSION
Assessing the nutritional health, foo.d, and nutrienl inlakes of
persons living in rural, low-income areas is extremeiy impor-
tanl in light of their risk io food inse'curily, and tirnited acceSs

to and availability of nutritionally complete diets: Importanlly,;

1e ha1 shown in 
:his:firs! 

validation study for.telephone-
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adminislered,24-hour dietary recails concentraled in a lorv-
income rural population in the Lorver Mississippi Delta, that
telephone surveys may adequalely describe mean energy and
prolein intakes for a rural, ionlincome population. This con-
clusion is based on the findings in this validalion study that
mean energy and protein inlakes reporled by 24-hour dietary
recalls obtained by felephone interview did not differ signifi-
canlly from lhose oblained by face-to-face inlervierv. More-
over, energy and prolein inlakes reporled in tele-phone house-
holds did not differ significanlly from lhose reporled in non-
telephone households. These findings also provide support for
the r.ise of lelephone surveys to obtain dietar r* dala ancl that the
exclusion of non-telephone households wiil have liltle or no
effect on estimaled rnean intakes.

The validity of aciminisrering 24-hour dielary recalls by
teleptione has beert examlned by several invedligators, but lhe
design, t4rget-population, and gold slandard reference have
differed slight'ly from those in this sludy. In agreemenl with our
findi:"rgs, Posner (38) reporfed that nutrienl intakes from 24-
hour dietary recalls obtained by telephone inlenrierv lvere
similar for low.income elderly persons compared with a similar
group from itre tgZ:.-tgZ4 Nalional Health and Examinalion
Survey. However, data for the comparison group were col-
lected approximately 5 years before that collected by tele-
phone inlervielv. Likewise, findings from several studies that
used a pairwise desigh (telephone and face-to-face interview
of 24-hour dietary recalls both administered to each subject)
agree with findings.from our study. Galasso et al (21) con-
cluded that multiple lelephone and multiple face-to-face inter-
vielvs of 24-hour dietary recalls from 49 Italian women lvere
equivalent. Several olher sludies used lhe paireci design. In
those studies 24-hour dielary recalls ll'ere found to be consis-
tent with 13-day food records from 40 adolescent-! (17), 3-day
food records as records as recorded by parents from 32 chil-
dren (39), and direct observations of foods eaten in a college

. dormitory from 107 college students (20). Two studies thal
validated the use of telephone intervielvs for other dietary data
eollection methods (not 24-hour dielary recalls) invoived lele-
phone self-reporl by f 59 eiderly subjects for their mid-day
meal eaten at a congregale feeding.cenler'compared with
direet observ'ation (18), and telephone response to food fre-
quency questionnaires compared with face-to-face adminis-
tered food frequency (19). These latler studies also reported
that telephone methcds had salisfactory agreement w-ith se-
Iec[ed referenee methods.

In addition, our results are consislenl with lhose from a
similar and recently pubiished study by Casey et al (40). In
their study, 700 telephone-based24-hour dietary recalls fronl
women aged 20 to 49 years were compared to 540 24-hour
.dielary recalls lrom women (20 to 49 years) in[erviewed face-
to-face in the 1994-1996 CSFII survey. They found no signifi-
cant diffeiences in the food group data for all years of 1994-
1996 CSFIi dala, and no significanl differences betrveen t'he
telephone survey and 1996 CSFII results. These authors con-
cluded that collecling 24-hour diefary recalls qver ihe tele-
phone is a practical and vaLid data collection tooi for use in
national food consump[ion surveys.

A few limitalions were presenl in this study that may affecl
the generalizabitily of the resulls. First, the dala were eollected
Irom a sample in 3 counties. The response rates were lolver in
the lelephone households consistenl wi.th the normal ten-
dency foi telephone surveys to have Iower response rates than

"face-lo-face'interview. Dala from our study add to the knorvl-
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edge regarding dietary assessmentmethodologyand the use of
telephone surveys to collect dielary data. In conclusion, our
findings support the hypothesls thal telephone surveys ad'
equately describe rnean energy and protein inlakes for a rural,
Iow-income population.

APPLICATIONS

r The use of telephone surveys may adequalely describe mean
energy and protein intakes for a rural, Iolv-income population.
This is an important irnding becauSe use of telephone inler-
vielvs increases access lo remo[e and rural areas.
I There lvere no slatislic4ily significant dilferences belween
the telephone aud non-telelrhone households, regardless of
interview type. To our knowiedge, ihis is lhe first study de-
signed to collect and compare dietary data and methodology
betrveen telephone and non-telephone households, and it
contributes to odr knowledge and understanding of didlary
methodologY
I The efficacy of this study was increased by the use of the
multiple-pass melhod, inlerview techniques, and dat4base
from a nationwide survey, as weli as adaptation lo food probes
and recipes that were needed to address specific regional
language, literacy, recipes, and food palterns.
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