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INTRODUCTION 
In attempting to move questionnaire design from art to 

science, researchers use different evaluation tectmiques to 
help determine how well questions are working. 
Teclmiques such as behavior coding, respondent 
debriefing, interviewer debriefing, cognitive inteIwiewing, 
and nom-esponse analysis all provide inlbl-mation to help 
the questioimaire designer assess whether respondents 
understand questions as intended and whether they are 
able to provide adequate answers to them. In 1994, 
Presser and Blair evaluated some of these methods, 
concluding that behavior coding provided more reliable 
diagnoses of question difficulties than conventional 
pretests involving a small number of interviewers 
followed by an interviewer debriefing. 

However, with the possible exception of soIne types of 
respondent debriefing questions, these tectmiques do not 
actually measure question reliability. Reliability data, 
such as those that could be obtained in a test-retest 
experiment (reinterview), are rarely collected as part of 
pretest activities because they are time-coi:suming, labor 
intensive and ve U costly to collect. Of course, the goal 
of good questioimaire design is to produce reliable and 
valid inlbn'nation, not simply questions that are easy tbr 
respondents to answer. But it is assumed that questions 
that pass the screen of the questionnaire evaluation 
techniques described above are also more likely to 
produce data that are reliable and valid. 

How well do question evaluation tectmiques in fact 
predict reliability and validity'? Data reported by Belli 
and Let)kowski (1995) suggest that interviewer behaviors 
have little predictive value for response accuracy, though 
respoi:dent behaviors are soinewhat inore predictive of 
response accuracy Recently, the U.S. Det)artn'~ent of 
Agriculture's Food and Consumer Service fielded a new 
survey, designed to measure the subjective experience of 
hunger in the United States. This survey provided an 
opportunity to examine how well some traditional 
question evaluation tectmiques predict test-retest 
reliability. The Census Bureau was asked to help develop 
the questionnaire, using some of the evaluation methods 
listed above. In addition, a reinterview was conducted 
with a sample of households tbllowing the survey In this 
paper, we use behavior coding data to predict how 
reliably questions are answered, as measured by an index 
of inconsistency developed by the Census Bureau 

METHODS 
Sample 

The Food Security Supplement to the Cmxent 
Population Survey (CPS) was conducted fi-om April 16- 
25, 1995 on a nationally representative sample of 
approximately 54,000 interviewed households. 
Respondents were asked both the CPS labor force 
questions and the Food Security Supplement questions. 
The response rate for the CPS was 92.9 percent and for 
the supplement was 85.4 percent. Approximately 90 
percent of the cases were conducted in the field ~:sing 
computer assisted personal interviewing (includes both 
personal visit interviews and telephone interviews froin 
field representatives' homes) and 10 percent were 
conducted at the Census Bureau's centralized telephone 
facilities using computer assisted telephone interviewing. 

Approximately 34 percent of the households in the 
sample were "low income," which, Ii:~r the pUlT~OScs ,~1" 
this study, is defined as at or below 185 ]?erccnl t~l" lhc 
poverty level, j Tt~ee-quarters of the sample h~mscholds 
were urban and (me-quarter rural. Al~l~l~ximatcl\ N5 
percent of the households were White, 10 pclCCi:t \vcrc 
Black, and 6 percent were Hispai:ic (could be c)I" any 
race)." 

The questionnaire included five different sections: 
food expenditures, program pm-ticipation, R~od 
sufficiency, coping mechanisms and food scarcity, and 
concern about food sufficiency. 3 Food expenditures were 
asked of all households. These questions collect 
information on the actual amount the household spent tbI 
tbod last week and the usual amount the household spends 
on tbod per week. The prog:am participation section asks 
about tbod stamp recipiency and participation in other 
government and private programs that provide food, such 
as the school lunch program and WIC. The tbod 
sutt]ciency section contains questions used to assess 
whether respondents clearly have enough to eat or 
whether there are times when their resources are strained 
and they have difficulty providing theinselves or their 
families with a nutritionally adequate diet. These 
questions are used to screen respondents either into or out 
of the remainder of the questiom~aire. The ctq)i::g 
inechanisna and food scarcia~ section ineasurcs the CXlClll 

(~1" food insecuril)~ in the household as d(~ the qucstic~Ias ill 
the section on concern about food suI]'icicncx 

Behavior Coding 
Behavior coding is the systematic coding of the 

interactions between an interviewer and a respondent 
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(Cmmell, Lawson, and Hausser, 1975; Cmmell et al., 
1989). Interviewers at tile Census Bureau's Hagerstown 
and Tucson Telei.~hone Centers tape recorded a total of 
147 cases of which 136 were subsequently behavior 
coded. (Eleven cases were not used because permission 
to record the inteiwiew was not on the tape.) We used a 
quota sample tbr behavior coding, not a random sample. 
Tile telephone centers were instructed to tape record 
mteiwiews with tile first 75 low income households 

We coded the first exchange between the interviewer 
and tile respondent tbr each question. Coders assigned 
one interviewer code and up to two respondent codes per 
question. (Two rest)ondent codes were most often 
assigned when the respondent inten-ut.~ts the question 
reading to provide an answer. Thus, one of the codes ix 
a "break-in" and the other inay be any of the remaining 
lest.~ondent codes.) Four experienced coders fiom tile 
Hagerstown Telephone Center behavior coded the tapes, ~ 

To assess coder reliability, each coder was asked to 
coinplete the same five cases (in addition to the regular 
workload). The coders averaged 87 percent agreement on 
interviewer codes, 92 percent agreement on at least one of 
the two respondent codes, mid 83 percent agreement on 
both lesi.~ondent codes. The kapi)a statistics, which take 
into account the probability that two coders will agyee on 
a code by chance, ranged from .68 to .80 for between 
coder agreement on interviewer codes, .74 to .93 on at 
least one of file two respondent codes, and .55 to .84 on 
both respondent codes. Kappa values above .75 represent 
excellent agreement and values fiom .40 to .75 represent 
fair to good agreement beyond chance (Fleiss, 1981). 
Thus, our statistics indicate fair to excellent agreement 
between coders. 

An evaluation of the supplement questiolmaire based 
on behavior coding data indicated that tile tbod 
expenditures section caused tile Inost problems of any 
section (see "Fable I), Eighty-tlu-ee percent (N =18 
questions) of the questions in this section were flagged as 
problematic by behavior coding. Approximately 6() 
percent of tile questions in tile food sufficiency section 
(N = l0 questions) and tile concern about lbod sufficiency 
section (N=6 questions) were problematic. The remaining 
two sections, tile progrmn participation section and coping 
inechanisms and food scarci.ty section, caused fewer 
probleins. Twenty percent of the questions in the 
progrmn t)articipation section (N=I0 questions) and 28 
percent of the questions in the coping mechanisins and 
food scarcit), section (N=36 questions) were problematic. 
However, 15 of the 36 questions in the latter had less tllan 
7 responses. When these cases are excluded, the 
percentage of probleInatic cases in tiffs section drops to 10 
percent. (Results are fi)r both categorical and continuous 
variables.) 

Table 1. Percentage of Problematic Supplement 
Questions By Section 

Section 

Fo()d 
expenditures 

Program 
participation 

Food 
sufficiency 

Copino 
mechanisms 
and food 
scarcity 

Concern 
about  food 
sufficienc,v 

Total 
number of 
questions 
in section 

18 

l() 

10 

21 

Percent 
problematic 
questions 

83 ')<i / ) 

2() '~/,, 

(~() '!/,, 

2 g % 

1() '~/,, (cxcludln~ 
Clttestloils \;~ ith 
less than 7 cases) 

67 % 

Reinterview 
The Food Security Supplement remterview wax 

conducted from April 17-29, 1995 by CPS supel-visors. 
senior field representatives, and interviewers. 
Ai_)proximately 90 percent of the reinterviews \verc 
ccmducted within 7 davs of tile original intelvicxx, btlt in 
s()me cases, ttlere was up to a 1() day lag.' l 'he 
reinterview was COllducted on a nationall\ representative 
sal-nple of 1,827 with a response rate ~>I" (~3(; 1-,crccllt 
(1:162 completed interviexvs). 1he lCllllCl\ic\\ \\~1.,,; 
conducted with the sarne respondent wh~ had ansx',crc~t 
the original survey. The sample was split bcl\\ccn 
households with family incomes at or belt)\\ IN5 pc~ccxlt 
of the poverty level and those with family incoInCS abt)\c 
185 percent of the poverty level 929 reinter\'icxvs x\crc 
conducted witll the if)ruler group and 233 \x ith the lattcl 
This sample was drawn m order t() test txv¢> ilBiT)¢)l-lalll 
features of the questiolmaire 1) tile reliability of the 
screening questions that determined whether a resi_~ondent 
was asked the remaining questions that measure degree of 
food lnsecuriW, and 2) the reliability of tlle questions tm 
tbod insecurit),. Because of cost constraints, IIIOSI 

reinterviews were conducted by telephone. ~" 
The malor objective of the reinterview was to ineasure 

response variance, that is, to detemline the degree of 
inconsistency between the original survey answer and the 
reinterview answer. The reinterview data contain several 
measures of response variance. We will use the index of 
inconsistency in this paper. This is a relative measure ~I" 
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response variance that estimates the ratio of response 
variance to total variance for each question. In general, 
an index of less than 20 indicates that response variance 
is low, an index between 20 and 50 indicates that 
response variance is moderate; and one over 50 indicates 
that response variance is high (McGuimless, 
tbrthcoming). 7 

Table 2 shows the Inean and median index of 
inconsistency by section of the questionnaire for 
categorical variables. 

"fable 2. Mean and Median Index of Inconsistency for 
Each Section of the Questiommire 

Section Mean Median 

Food expenditures 52 52 

Program participation 25 19 

Food sufficiency 46 47 

Cot_~ing mechanislns 
and Ibod scarcity 44 44 

Concern about Ibod 
sufficiency 53 52 

In general, these data indicate that four of the five sections 
of the questioimaire are producing moderately to highly 
unreliable data, with the notable exception of the progqam 
participation section. 

RESULTS 
Behavior coding guidelines generally state that a 

question is considered problematic if less than 85 percent 
of the time interviewers read questions exactly as written 
or with only slight changes that do not affect question 
meaning, or if less than 85 percent of respondents give 
adequate or qualified answers to the question (Oksenberg, 
et al., 1991). Our analysis is limited to questions with a 
minimum of 7 cases in the behavior coding data. 

We compare the results of behavior coding to those of 
the reinterview data at the question level. That is, we 
compare the diagnostic utility of behavior coding in 
predicting which questions will yield reliable data on 
reinterview. We do not have matching datasets at the 
level of the individual respondent, since the samples tbr 
behavior coding and for reinterview were drawn 
independently. 

The questionnaire contained 75 questions, plus one 
split ballot item. There were 55 categorical questions of 
the "mark one answer" .type, 20 continuous questions, and 
one question that was a "mark all that apply" type° This 
question had 5 possible responses and is treated as five 

separate questions in this analysis. 
We were unable to use all questions in our analysis for 

two reasons. First, 3 questions were excluded because 
they had less than seven cases in the behavior coding 
data, 16 were excluded because of an unreliable index of 
inconsistency, and 15 were excluded because of both 
reasons. In most cases, the index was unreliable because 
the characteristic of interest is rare in the population and 
too few respondents were reinterviewed to provide 
reliable estimates. Thus, 46 questions were available for 
analysis. Second, because the index of inconsistency is 
calculated differently for categorical and continuous 
variables and the small number (N=9) of continuous 
variables made it impossible to carry out separate 
analyses for them, we decided to restrict the analysis to 
categorical variables. 8 The analysis in this paper is, 
therefore, restricted to the 37 categorical variables tier 
which we have reliable behavior coding and rcinter\ic\\ 
data. 

"Fable 3 (located after the references) sh~)\~\,s the thlcc 
models we used to test the prcdicti\'c utilitx ~I the 
behavior coding data. The dependent variable is the indc× 
of inconsistency, a continuous variable that. in thc~r\. 
ranges from 0 to 100. All ttu-ee models include the l\\~) 
independent variables for the behavior coding data. These 
variables are percentages ranging ti-om 0 to 100. ~ The 
respondent behavior code is the percentage of times 
respondents provided an adequate or qualified answer to 
the question. The interviewer behavior code is the 
percentage of times interviewers read the question exactly 
as worded or with only slight changes that didn't affect 
question meaning. In addition to the two behavior coding 
variables, Model 2 includes tt~-ee dummy variables 
representing the sections of the questionnaire. Although 
the questionnaire contains five sections, two of them-- 
food sufficiency and coping mechanisms and tbod 
scarcity--are similar in content and are differentiated in 
the questionnaire only because the fonner is used to 
screen respondents either into or out of the remainder of 
the questions. Accordingly, these two sections were 
collapsed for the present analysis. The omitted catego~ F 
is the concern about tbod sufficiency scclic)n. lhc 
sections of the questioxmaire were included in the m~)dcl 
since we knew floin both the behavit)r c{)ding data and the 
reinterview data that not all of the secli{)llS perli~llncd 
equally well. Model 3 includes interactions bct\,vecn the 
respondent behavior code and the sections of the 
questiomlaire. 

Model 1 indicates that the respondent behavior c~)dc 
significantly predicts the index of inconsistency. The sign 
of the parameter estimate is in the expected direction; that 
is, as the percentage of respondents who provide adequate 
or qualified answers increases, the index of inconsistency 
decreases, indicating lower response variance (higher 
reliability). Interviewer behavior, however, is not 
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significantly related to the index of inconsistency. These 
results are similar to those found by Belli and Lepkowski 
(1995). 

The lack of association between interviewer behaviors 
and question reliability is not surprising. Very few 
questions were identified as problematic based on 
interviewer reading errors. ~° Using the 85 percent 
threshold for determining whether a question was 
problematic indicates that only 2 of the 37 questions 
would be considered problematic based on interviewer 
reading elTors. These same two questions plus an 
additional 12 were determined to be problematic based on 
respondent codes. 

Model 2 includes the dummy variables for the sections 
of the questionnaire. (The omitted category is the concern 
about food sufficiency section.) The two behavior coding 
variables perform similarly in Model 2 as in Model 1. 
The parameter estimate for the respondent behavior code 
remains significant and inversely correlated with the 
dependent variable, and the interviewer behavior codes 
are not significant. Addition of the three dummy 
variables contributed significantly to the model R 2. The 
results indicate that questions in the food expenditures 
section were associated with higher levels of response 
variance (more unreliable) and questions in the program 
participation section were associated with lower levels of 
response variance (more reliable) than questions in the 
omitted section. These findings are consistent with the 
behavior coding data. Using the 85 percent threshold, 
five of the seven questions from the food expenditures 
section of the questionnaire that are included in this 
analysis were identified as problematic based on 
respondent codes, whereas only one of the five questions 
in the program participation section of the questionnaire 
was identified as problematic based on respondent 
behavior codes. 

Model 3 includes interaction terms between the 
respondent behavior coding data and the section of the 
questionnaire. The increase in the R 2 value between 
Model 2 and Model 3 is significant, indicating that the 
interaction terms contribute significantly to the amount of 
variation explained in the dependent variable. The 
interaction terms indicate that the ability of the respondent 
code to predict the dependent variable is contingent on the 
section of the questionnaire. The respondent code is 
significantly associated with the index of inconsistency 
only in the food expenditures and program participation 
sections. The rest)ondent code was not significantly 
associated with the index in the combined tbod 
sufficiency/coping mechanisms sections. The questions 
in this section pertbrlned well according to respondent 
behavior coding data, but produced relatively umeliable 
data according to the index. And respondent behavior 
coding data for the concern about food sufficiency sectioI1 
were mixed, whereas the index indicated the questions 

were uniformly unreliable. 

DISCUSSION 
Why does behavior coding predict reliability ~f 

response in some sections of the questioxmaire but not in 
others? On a purely statistical level, the lack of val-iation 
in the independent variable (respondent behavior code) in 
the combined tbod sufficiency/coping mechanisms and 
food scarci.ty section 01" the dependent \'ariablc In the 
concern about food sufficierlcy secticm is pr~bablv 
sufficient to preclude a significant effecl ~1" the belaaxlt~l 
coding variable in those sections. The m~)rc interesting 
question, however, has to do with how these sections of 
the questionnaire differ from the others either in terms of 
the content of the questions, or in terms of their structuae. 

One way in which these sections differ from the others 
is that questions in the food expenditures and program 
participation sections are of a more clearly factual nature 
than those in other sections. The food expenditure section 
includes questions on whether the respondent shopped at 
various locations (supermarkets and grocery stores, other 
stores, and restaurants), whether they included all 
purchases regardless of how they paid tbr them, hov,' 
otten they shop at supermarkets and groce U stores, and 
whether the amount they spent last week is the usual 
amount they spend per week. The progaan~ participation 
questions ask about food starnp recipiency, and 
participation in other food-related programs such as the 
school lunch and breald'ast program and W1C. lhc  
remainder of the questionnaire ineasures the extent of 
food insecurity in the household. Questions in the 
concern about food sufficiency section are intended tc~ 
measure a more subjective diinension of li)~>d insecurlt\ 
than questions in the lbod sut'ficiencv/c~ping m¢chanlSll~S 
section. However, one could argue that sc\'exaI c~l" the 
questions in the latter section are subjective as well. 

A second difference is the reference period used in the 
questions. The food expenditure questions ask about 
shopping "last week," and the program participation 
questions ask about the "last 30 days." Questions in the 
other sections of the questionnaire have either long or 
nonexistent reference periods. Out of 25 questions, 19 
ask about the "past 12 months," 3 ask about the "past 30 
days," and 3 mention no reference period. Perhaps the 
long reference period results in respondents using recall 
strategies that produce unreliable data. Untbvtunatelv, the 
data collected in this study do not allow us to investigate 
these hypotheses further. 

CONCLUSIONS 
For a long time, researchers have used behavior coding 

as a guide in questionnaire devel(~pnlcnt, c~n tlac 
assumption that when respondents and intcrvicv,,crs arc 
able to ask and answer questions without diI:l]cultx, the 
quality of the i~'ormation obtained will be better l'his 
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assumption has been based largely on faith rather than 
empirical evidence. The findings in the present paper 
provide empirical support for the assmnption, but they 
also appear to qualify it in some important respects. First, 
interviewer behavior coding has no predictive value tbr 
reliability, at least in a study such as this one, where 
interviewers perform at a uniformly high level. These 
findings might well differ in studies with greater 
variability among interviewers. Second, respondent 
behavior  coding data do not appear to predict all types of 
reliability equally well. Prediction appears to be better for 
thctual questions, and/or tbr questions with a relatively 
short recall period. When these conditions are not met, 
people may be able to answer the questions--and, 
theretbre, behavior coding data may give no indication of 
difficulty--but the reliability of answers (and, hence, their 
validity) may nevertheless be low. Clearly, more research 
is needed into the characteristics of questions ibr which 
behavior coding is a valid predictor of test-retest 
reliability. 

In concluding, we would also like to draw attention to 
some limitations of our data that make us offer these 
conclusions with a great deal of caution. First, our results 
are not generalizable. The behavior coding data were not 
drawn from a random sample of households. They are 
primarily low income households from the first 75 low 
~ncome cases interviewed at two of the Census Bureau's 
centralized telephone facilities. Moreover, the samples 
for behavior coding and reinterview are different. The 
reinterview sample is nationally representative, but was 
oversampled tbr low income households and suffers fiom 
a low response rate (64 percent). Second, because of 
differences in sample design and sample size, our analysis 
is at the question level, not the individual level. This 
analysis would be more precise if we had matched 
individual level data. Third, the number and type of 
questions contained in this analysis are vel.-y small and the 
questions are not constructed to deliberately vary either 
content or structure. Although there were 80 questions in 
the original survey, we were only able to include 37 
questions m our model. Questions were excluded 
primarily because the characteristic of interest is so rare 
in the population that the reinterview sample was too 
small to produce a reliable index of inconsistency. 
Moreover, we had to exclude continuous variables fi-om 
the model because the index is calculated differently for 
categorical and continuous variables and there were too 
few continuous variables to produce a separate model. 
Fore,h, although approximately 90 percent of the 
reinterviews were done within seven days of the original 
inte~wiew, the elapsed time between the original interview 
and the reinterview may account tbr some of the 
unreliability measured in the index of inconsistency, and 
the imt~act of the elapsed time may not affect all questions 
equally. It is possible that questions with shorter 

reference periods, such as those asking about behaviors 
occurring "last week" in the food expenditures section, 
were more adversely affected by the elapsed time between 
interviews than questions with longer reference periods. 
Respondents may be answering the tbod expenditure 
questions about a different week during the reinterview 
than in the original interview. ~l Thus, the index may not 
be speaking to reliability in the food expenditure 
questions and may be correlating with the behavior 
coding data for the wrong reason. Given these caveats, 
our results suggest that respondent behavior coding is 
associated with one measure of reliability: however: it~ 
ability to predict reliability in our study was not unii'onn 
tt~oughout the questiommire. Additional research is 
needed to understand the characteristics ()1" questi~,lIlS l~)r 
which behavior coding is a valid indicat~)r ~I rcliabilit\ 
and those for which it is not. 

()ur measure of ~'185 percent of poverty" in this survc\ is 
based on family size and family income. The measure. 
however, is rather imprecise, because the only measure of 
family income in the CPS is based on a single question about 
family income in the previous calendar year and is a categorical 
variable composed of income ranges. 

2 Race of the household is measured by the unweighted race of 
the reference person. The reference person is the first person 
listed on the household roster and is the name of the person or 
one of the persons who owns or rents the house/apartment. 

3 Contact the authors tbr a copy of the questionnaire. 

4 We used 5 interviewer codes: 1) exact question reading, 2) 
slight change in question reading, 3) maior change in question 
reading, 4) verified answer, 5) other. We used 8 respondent 
codes: 1) adequate answer, 2) qualified answer, 3) inadequate 
answer, 4) requests clarification, 5) interrupts question reading, 
6) don't know answer, 7) refuses to answer, 8) other. 

s The number of davs between the original interview and the 
reinterview may account tbr some of the unreliability measured 
in the index of inconsistency. 

6 Approximately 35 percent of the cases in the original intcrviex\ 
were conducted by personal visit and 65 percent were conducted 
by telephone either from the field representatives" homes ~,r 
fiom a centralized telephone facility. Personal visit interviews 
are primarily month-in-sample one and five cases, that is, those 
cases that are in sample for the first time or those cases that are 
returning to the sample after a four-month hiatus. Thus, as 
much as 35 percent of the sample may be subject to a mode 
effect and some of the variation in the index may be due to a 
mode effect. Based on differences in survey data resulting fiom 
personal visit vs. telephone mode effects, the consensus at the 
Census Bureau is that these differences are quite small and 
would contribute little to the variation in the index. 

7 The index of inconsistency is the simple response variance 
divided by the total variance. Computationally it is tile 

1008 



proportion who change answers between the original interview 
and the reinterview divided by (P 1 *Q2) + (P2*Q 1) 
where P1 = the proportion in category from the original 
interview; where Q1 = the proportion not in category from the 
original interview; where 1:'2 = the proportion in category from 
the reinterview; where Q2 = the proportion not in categoly from 
the reinterview. 

We did, in tact, run a general linear model separately for the 
numeric data. Because of sample size only the behavior coding 
variables could be used to predict the index of inconsistency. 
Neither the respondent nor the interviewer behavior coding 
variable was significant. 

It is possible for the index of inconsistency to be greater than 
100 if the number of observed agreements is less than chance. 
See Perkins, 1971 for details. 

~" (2ontact the authors for the interviewer and respondent 
behavior coding data and the index of inconsistency tbr the 37 
questions of interest. 

~ The questionnaire was modified during the reinterview to 
prompt respondents to report tbr the week betbre the original 
interview. 
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Table 3. General Linear Models for Predicting tile Index of Inconsistency (Standard errors in parentheses) 

Model 1 Model 2 Model 3 

Parameter Parameter Parameter 
Es~timate E~imate Estimate 

Variable 

Intercept 155.7 (57.1) 76.7 (48.0) -4.9 (69.0) 

Respondent 
behavior code (RBC) -0.6* (0.2) -0.5* (0.2) 0.3 (0.8) 

Interviewer 
behavior code -0.6 (0.6) 0.2 (0.5) 0.4 (0 4) 

Food expenditure (Food) 15.3" (6.8) 268.7** (75.5) 

Program participation (Program) -26.5** (7,7) 201.1" (91.0) 

Food sufficiency, coping 
mechanisms and food scarcity (Coping) -7.5 (6.5) 34.5 (67.4) 

RBC*Food -3.1"* (0.9) 

RBC*Program -2.7* (1.1) 

RBC*Coping -0.5 (0.8) 

Model r-square 0.20* 
Degrees offi'eedom 2 
N 37 

0.61"* 0.83** 
5 8 
37 37 

: p .01 *: p':.05 
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