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ABSTRACT

Critics have speculated that the limited success of energy conservation programs among
low-income consumers may partly be due to recipients having insufficient literacy to understand
the outreach materials. Indeed, we found outreach materials for low-income consumers to
require relatively high levels of reading comprehension. We therefore improved the Flesch-
Kincaid readability statistics for two outreach brochures, by using shorter words and shorte
sentences to describe their content. We examined the effect of that simplification on low-income
consumers’ responses. Participants from low-income communities in the greater Pittsburgh area,
who varied in literacy, were randomly assigned to either original communications about energy
conservation programs or our simplified versions. Our findings suggest that lowering readability
statistics successfully simplified only the more straightforward brochure in our set of two, likely
because its content lent itself better to simplification. Findings for this brochure showed that
simplification improved understanding of its content among both low-literacy and high-literacy
recipients, without adversely affecting their evaluation of the materials, or their intention to
enroll in the advertised programs. We discuss strategies for improving communication materials

that aim to reach out to low-income populations.
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RESEARCH HIGLIGHTS
e Brochures about energy programs for low-income consumers can be too hard to read.
e We made brochures easier to read by using shorter words and shorter sentences.
e Simplifying a straightforward brochure improved the understanding of all recipients.
e However, simplifying a complex brochure had no effect on understanding.

e We suggest strategies for improving outreach to low-income consumers.

INTRODUCTION

For the 48.5 million Americans living below the poverty level, meeting basic energy needs
can be challenging (Bishaw, 2012). While most middle- and upper-income households spend
less than 5 percent of their income on energy, low-income households, defined as those earning
less than 150% of the local poverty level (U.S. Department of Health & Human Services, 2013),
spend between 10 and 22 percent of their income on energy (Powers, 2008). Low-income homes
are also disproportionately less energy efficient, especially in urban areas, where the housing
stock is older (Hernandez, 2008). As a result of their high “energy burden,” low-income
households face more utility-related shut-offs and extreme home temperatures, which increase
respiratory illness, bronchitis, pneumonia, and even deaths (Hernandez, 2008). Low-income
households also rely more on antiquated appliances that threaten home safety and increase fire
risk (Shai, 2006). Children living in households that experience a high-energy burden are
especially at risk for burns from secondary heating sources and carbon monoxide poisoning
(Bhattacharya, 2003; Child Health Impact Working Group, 2007; Granade et al., 2009). Because
U.S. poverty rates are on the rise (Glennerster, 2862galled“energy poverty” (Guruswamy,

2011) is likely to become an even larger problem in the future.



In an attempt to remedy these problems, energy conservation programs such as the
federally funded Low-Income Usage Reduction Program (LIURP) offer free energy conservation
measures and education to lam¢eme households. Since LIURP’s inception, the program has
substantially reduced the energy use of participated households and lowerekkthecity bills
(Shingler, 2009). On average, LIURP participants experience better indoor air quality, safer
living conditions, and are more likely to obtain benefits from other low-income assistance
programs than similar non-participating homes (Shingler, 2009).

Unfortunately, the neediest low-income households, including those in urban areas, are
under-enrolled in energy conservation programs (Southworth, 2011). Echoing findings in public
health communications targeting low-income communities (Bendick Jr., 1980; Summer, 2009;
Paashe-Orlow et al., 2003; Wells, 1994), evaluations of energy conservation programs have
speculated that recipients with low literacy have more difficulty understanding the outreach
brochures, potentially reducirtigeir willingness to enroll (Shingler, 2009; Wells, 1994). The
majority of low-income adults have reading comprehension skills at the 5th-8th grade level
(Kirsh et al., 1993; Young et al., 1990). In Pennsylvania, nearly half of low-income individuals
have no high school diploma, with more than 40% reading far below the basic reading level for
the highest grade they completed, and literacy skills being worse among minorities and

Hispanics (Smith et al., 2008; Southworth, 2011).
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Equation 1. Flesch-Kincaid readability grade level formula.



Print materials may fail to meet their communication goals if their content is too difficult
for their target audience to read. Readability of print communications can be measured with the
Flesch-Kincaid readability grade level statistic. As seen in Equation 1, it takes into account the
average number of words per sentence and the average number of syllables per word (Flesch,
1948; Kincaid et al., 1975; Oakland and Lane, 2004). Originally, the Flesch-Kincaid readability
statistic was validated on U.S. military samples, and designed to reflect the highest grade or
educational attainment required to understand the presented text. Hence, text with a Flesch-
Kincaid readability statistic of 6 should be understandable to individuals who have the reading
skills expected from a student who has completed the 6th grade of U.S. education (Kincaid et al.,
1975). The Flesch-Kincaid readability statistic has been used to evaluate the readability of
surveys (Velez and Ashworth, 2007), insurance policies (Dubay, 2004), medical consent forms
(Tait et al., 2005), and patient education (Daraz et al., 2011; Finnie et al., 2010). It is reliably
correlated with other established measures of readability, such as average word familiarity and
passage length, which similarly influence reading comprehension (Golinkoff, 1975-1976;
Kesselman et al., 2007; Ley, 1996; Spyridakis and Standal, 1987; Surber, 1992; Tuinman, 1973-
1974).

To date, most studies on the readability of written communication materials have been in
the fields of public health and medicine (Wells, 1994; Daraz et al., 2011; Davis et al., 2006;
Finnie et al., 2010), followed by marketing and economics (Crow, 1988; Gallagher and Patrick-
Riley, 1989; Tan et al., 2011). These studies have found that despite relatively low literacy levels
in the general population, program outreach materials are often written at the college level
(Davis et al., 1996; Friedman et al., 2009), as are medical consent forms and patient education

brochures (Paashe-Orlow et al., 2003; Daraz et al., 2011; Finnie et al., 2010; Tarnowski et al.,



1990).Improving the readability of written materials enhances recipients’ comprehension
(McGaw and Sturmey, 1989; Overland et al., 1993), irrespective of whether or not they have
prior knowledge (Muresan et al., 2007; Stahl et al., 1991) and whether the mode of delivery is
written or oral (Bradshaw et al., 1975). For patient education brochures and consent forms, there
is a positive relationship between the readabilftthe materials and recipients’ perceived
quality of their content (Coyne et al., 2003), as welkapients’ perceived benefit of
implementing the recommended health behaviors (French and Larrabee, 1999). For example, a
simplified, easyto-read educational brochure on polio vaccination that was written at'the 6
grade reading level enhanced the perceived quality of the materials and the perceived benefit of
vaccination, as compared to an equivalent Centers for Disease Control and Prevention (CDC)
brochure written at the fgrade reading level (Davis et al., 1996).

However, the benefit of simplifying communications may depend on the complexity of
their content. Simplifying reading materials about complex topics may have no effect on
recipients’ ease of understanding (Jensen, 2011). A study of websites about the complex topic of
fiboromyalgia found that those that were easier to read were actually less comprehensive (Daraz et
al., 2011). A review of cancer education print and website materials noted that effectively
communicating complex specialized information may require the use of specific, oftentbarder-
read, language (Finnie et al., 2010). Hence, designers of communication materials about complex
topics may face a trade-off between readability and specificity.

The benefit of simplifying materials may also depend on the reading skills of the intended
audience. Low-literacy populations in particular stand to benefit from simplified communication
materials (Pignone et al., 2005), because communications that are easier to read enhance the

comprehension of low-literacy recipients (Davis et al., 1996; Davis et al. 1998; Eaton and



Holloway, 1980) thus increasing the likelihood of affecting their personal health decisions
(Howard-Pitney et al., 1997). For example, low-literacy patients who received a simplified
handout about the Pneumococcal vaccination were more likely to discuss the vaccine with their
doctors and to actually get vaccinated when compared to a low-literacy control group that
received the original hardés-read handout (Jaconson et al., 1999). However, the impact of
simplifying the content of communications on high-literacy audiences is somewhat mixed.
Some studies report that both low- and high-literacy individuals understand simplified materials
better (Eaton and Holloway, 1980; Michielutte et al., 1992) and prefer them more (Davis et al.,
2006; Smith et al., 2008). However, others have found no difference in how much high-literacy
individuals understood simplified materials or their original, artead versions (Davis et al.,
2006; Pignone et al., 2005). Still others have found that simplified materials decreased
comprehension among some high literate adults (Liu et al., 2009) due to the simplification
having potentially introduced ambiguity and reduced the quality of the content.

To the best of our knowledge, no research has investigated the potential benefits of
improving the readability of communications about energy conservation programs for low-
income consumers. We simplified the outreach materials of existing energy conservation
programs that aimed to target low-income consumers, by expressing their content in shorter
words and shorter sentences. We recruited participants from low-income communities in the
greater Pittsburgh area. They were randomly assigned to one of two conditions, receiving either
the original communication materials or the simplified communication materials. We measured
recipients’ understanding, as well as their perception of the quality of the materials, and their
willingness to enroll in the energy program, while taking into account their ability to read (Nurse

et al., 2011).



METHOD
Original vs. ssimplified print materials

We chose two publicly available brochures describing two different home energy reduction
programs targeting low-income communities in the Pittsburgh area, which varied in the
complexity of their content (See Appendix 1A and 2A&he “Watt Choices” program is a
refrigerator and freezer recycling program, where the utility offers to pay qualifying low-income
customers $35 to recycle their old “energy-wasting” appliance and haul it away at no charge. It
also included relatively complex details about program terms and conditions, which contributed
to its Flesch-Kincaid readabpistatisticof grade level 10. The “Smart Comfort” program is a
home energy audit program, where the utility offers free energy conservation education and
measures to qualifying low-income customers. It had a relatively lower readability score of
grade level 8, possibly because the details of the program were less complicated.

We simplified each brochure as much as possible without changing the overall format or
message content (See Appendix 1B and 2B), aiming for the recommended Flesch-Kincaid
readabiliy statistic of grade 5-6 or below (Paashe-Orlow, 2003; Root, 1990; Wells, 1994).
Following standard procedures for simplifying text (DuBay, 2004), we developed a simplified
version of each brochure by replacing polysyllabic words with shorter synonyms and reducing
sentence length. For each brochure, we then calculated the Flesch-Kincaid Readability Grade
Level statistic (Equation 1), which is similar to other well-known readability formulas
(McLaughlin, 1969). Our simplification procedure reduced Flesch-Kincaid readability statistics
from grade level 10 to 4 for the “Watt Choices” brochure and from 8 to 1 for the “Smart

Comfort’ brochure. Although both simplified versions were below the targeted grade 5-6 reading



level, the Flesch-Kincaid readability staittsthowed that the simplified version of the “Watt
Choices” brochure was slightly harder to read than the simplified version of the “Smart Comfort”
brochure, because its content was harder to express in simplified terms.

We sought input from community leaders whose organizations provide social services to
low-income communities in the Pittsburgh area. These experts reviewed our materials, and
confirmed that the brochures were appropriate for our low-income target population. We also
sought input frommembers of the target population to examine whether our iterative revisions of
the simplified version stayed true to the message conveyed and maintained text cohesion in the

original version.

Participants

We recruited a diverse convenience sample of 201 adults through organizations that served
low-income communities in the Greater Pittsburgh Metropolitan Area, such as food banks and
family social services. Median income was in the $16k-$30k category, which is lower than the
median income for Pennsylvania ($52k) or the U.S. ($53k) (U.S. Census Bureau, 2013) Self-
reports of educational attainment revealed that 10.5% had no high school diploma and an
additional 57.2% had no college degree. The average age was35-10@ 35), with 69.9%

being female, 63.2% being African American.

Procedure and measur es

Literacy assessment. All participants received 10 minutes to take the Nelson-Denny

Reading Comprehension subtest, a widely used literacy assessment tool that has been designed

for group administration with high school students, college students, and adults (Brown et al.,
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1993). Following previous research, we shortened the test period from 20 minutes to 10 minutes,
so as to reduce the length of our overall study session as well as the burden on participants
(Creaser et al. 1970). However, such time restrictions may reduce the reliability of reading scores
for individuals with learning disabilities (Gregg & Nelson, 2010). We refrained from providing
more time to individuals with learning disabilities because such accommodations may not
actually resolve their underperformancalthough we recognize that such arrangements may

need to be considered when reading scores inform impdei@sions about individuals’ careers

and education paths (Gregg & Nelson, 2010). The Nelson-Denny Reading Comprehension
subtest consists of seven passages from high school and college textbooks, and 38 questions that
test for factual and inferential understanding. The raw performance score reflects the total
number of the 38 items answered correctly within the assigned test period.

Responses to the communication. Participants received the brochures, after being

randomly assigned to either the simplified or their original, haxtesad versions. They

received their assigned version of the Watt Choices brochure first, followed by 10 true-or-false
guestions to assess their understanding of its content. The wording of these true-false statements
matched the wording of the brochure version participants received, so as to make it easier for
them to look up the answers. For example, the simplified Watt Choices brochure questions had
the same Flesch-Kincaid readability statistic as the simplified,tea®ad brochure itself.

Consider the original, hard-read version of the true-daise question “This recycling program

is part of the Duquesne Light Watt Choices program”, which was revised to “This program is

part of Duquesne Light Watt Choices” for the simplified, easy-to-read version. Next,

participants were asked to rate theircament with 7 statements to evaluate the brochure’s

quality and 1 statement reflecting intentions about enrollment into the programs advertised by
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the brochures, with response scales ranging from “not at all” (=1) to “very much” (=7).
Participants were then asked to follow the same procedure for their assigned version of the Smart

Comfort brochure. Finally, the participants completed demographic questions.

RESULTS

Analysis plan

For each of three dependent variables, we conducted a separate Analyses of Variance
(ANOVA) to examine the effect of participants’ literacy (low vs. high), brochure version
(original vs. simplified), and brochure topic (Watt Choices vs. Smart Comfort). The dependent
variables were understanding, evaluations of the brochures, and reported intentions to enroll in
the programs advertised by the brochures. Where significant interactions with brochure topic
emerged, we examined main effects for each brochure topic in an ANOVA that used
participants’ literacy (low vs. high) and brochure version (original vs. simplified) as independent
variables. Auxiliary analyses are presented for each dependent variable. The literacy variable in

each ANOVA was based on participants’ Nelson-Denny scores, which are described below.

L iteracy assessment

In our low-income sample, the mean raw performance score on the Nelson-Denny Reading
Comprehension subtest was 7.66 correct items out of 38 in a 10-minute session (Mdn=7.00).
Participants showed considerable variation in their reading comprehension, with the standard
deviation (SD) being 5.03 and the inter-quartile range (IQR) being between 4.00 and 7.00. Our
literacy assessment is in line with a 2007 study on another low-income Pittsburgh sample that

used the same 10-minute Nelson-Denny Reading Comprehension subtest procedure (M=7.73,
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Mdn=7.00; SD=4.66; IQR=4.00-10.00) (Bruine de Bruin et al., 2007). In that same study, a
higher-income Pittsburgh sample performed much better (M=12.78, Mdn=13.00; SD=5.38;
IQR=9.00-17.00) (Bruine de Bruin et al., 2007), highlighting that low-income and higher-
income groups may face different challenges when reading brochures and other materials. As in
our study, the literacy assessment was given at the beginning. While our study assessed the role
of reading ability inpeople’s responses to brochures about energy conservation, that previous
study focused on associations between reading ability, other cognitive abilities, and the tendency
to commit decision biases (Bruine de Bruin et al., 2007).

Because the distribution of raw performance scores shawskgwness statistic of 1.35
(SE=.17) and kurtosis statistic of 3.06 (SE=.34), we used a median split to divide our sample into
high- and low-literacy. The highteracy participants’ mean score was 11.33 (SD=4.44), and the

low-literacy participants was 3.87 (SD=1.68).

Understanding

We computed a summary score reflecting the percentage of correct responses across the
ten truefalse statements that measured participants’ understanding. Indeed, responses to
understanding questions could be aggregated because they showed internal consistency. That is,
their Cronbach’s alpha was .76, and therefore sufficient for computing summary scores.

Next, the ANOVA found a significant main effect for literacy group, F(1, 394)=57.57,
p<.001, which suggested that high-literacy participants (M=86.32, SD=15.97) understood the
brochures better than did low-literacy participants (M=72.63, SD=20.90). A significant main
effect for brochure topic, F(1, 394)=30.18, p<.001, suggested that, across the original and

simplified versions, the Watt Choices brochure (M=74.63, SD=19.24) was harder to understand
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than the Smart Comfort brochure (M=84.5B=19.08). Hence, following previous findings that
health communications about complex topics are hard to simplify (Daraz et al., 2011; Finnie et
al., 2010), the topic of the Watt Choices brochure may have been too complex to successfully
achieve simplification by using shorter words and shorter sentences.

Indeed, this idea is supported by a significant interaction between the brochure topic and
brochure version on recipients’ understanding of the content, F(1, 394)=4.32, p=.038.
Specifically, for the less complex Smart Comfort brochure, participants who had received the
simplified version (M=87.72, SE16.12) answered more understanding questions correctly than
did those who had received the original version (M=81.30, SD=21.26), F(1, 199)=5.84, p=.017.
By contrast, the more complex Watt Choices brochure showed no significant difference between
those who were given the simplified version (M=74.30, SD=19.14) and its original (M=74.95,

SD=19.42), F(1, 199)=.057, p=.81. We found no additional main effects or interactions (p>.05).

Evaluations
Participants’ overall evaluations of the brochures were reflected in a summary score that
averaged responses across the set of 7 questions. Indeed, responses to evaluation questions could
be summarizetecause they showed good internal consistency (Cronbach’s alpha=.96).
Overall, the quality of all materials was perceived to be relatively good, with the mean
rating across brochure topics, versions, and participants’ literacy groups being significantly
above the scale midpoint of 4.00 (M=5.90)=1.14), as seen in a one-sample t-test,
1(399)=34.34, p<.001. As suggested by previous research on health education (Smith et al., 2008;

Davis et al., 2006), recipients’ evaluations of the brochures was associated with their



14

comprehension of the content (r=.17, p<.01). Yet, our ANOVA found no significant effect of

the simplification, other main effects or interactions on evaluations (p>.05).

I ntentions about enrollment

Overall, participants seemed relatively willing to enroll, with the mean rating across
brochure topics, versions, and participants’ literacy groups being significantly above the scale
midpoint of 4.00 (M=5.96, SD=1.47), as seen in a one-sample t-test, t(392)=26.42, p<.001. As
suggested by previous research on health education (Howard-Pitney et al., 1997; Jacobson et al.,
1999), recipients’ intention to participate in the program described in the brochures was
associated with their comprehension of the content (r=.12, p=.02). Our ANOVA found no
significant main effect of the simplification, other main effects, or interactions (p>.05) on

intentions to enroll in the advertised programs.

DISCUSSION

The most vulnerable low-income groups are underrepresented in energy conservation
programs. Evaluations of these programs speculated that low-literacy is associated with under-
enrollment (Bendick Jr., 1980; Shingler, 2009; Summer, 2009; Wells, 1994). Outreach and
program communications materials often require reading comprehension skills that are much
higher than the'to 8" grade reading comprehension level of most low-income household
members. Written communication materials can be simplified by using shorter words and shorter
sentences (Flesch, 1948; Kincaid, 1975), which may improve recipients’ understanding as long
as the content remains of equivalent quality (DuBay, 2004; Oakland and Lane, 2004). For some

health conmunications, recipients’ improved understanding (Davis et al., 1996; Davis et al.,
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1998; Eaton and Holloway, 1980) is associated with better evaluations (Davis et al., 2006; Smith
et al., 2008) ofhe materials’ quality and with implementing the recommended behavior
(Howard-Pitney et al., 1997; Jaconson et al., 1999).

Before simplified communications are disseminated, however, it is important to
systematically investigate how simplifying these materials affects the responses of both low- and
high-literacy individuals. Indeed, it has been argued that simplifying materials about complex
topics will reduce how informative they are, due to introducing ambiguity (Finnie et al., 2010;
Daraz et al., 2011; Jensen, 2011). Hence, in this study we tested low-literacy and high-literacy
low-income participants’ responses to questions about understanding, overall evaluation of, and
intention to enroll in two home energy reduction programs, each of which are either the original
version or a simplified one.

Our findings show that one of the two brochures became more understandable after
simplifying its wording, possibly because its more straightforward topic lent itself better for
simplification. Although we followed recommendations to simplify communications to Flesch-
Kincaid readability statistics of grade level 5-6 or below (Paashe-Orlow; ¥0€I&, 1994), we
found that participants who had received the simplified Smart Comfort brochure answered more
understanding questions correctly than did those who had received the original version, while
there was no significant difference in understanding between those who were given the
simplified Watt Choices brochure or its original version. Following previous findings that health
communications about complex topics are more difficult to effectively simplify (Finnie et al.,
2010; Daraz et al., 2011), this finding suggests that the topic of the Watt Choices brochure was

more complex than the topic Smart Comfort brochure.
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Additionally, we found that high-literacy individuals understood all materials better than
those with lower levels of literacy (Nurse et al., 2011). However, like the low-literacy
participants, they understood the simplified Smart Comfort brochure better than the original
version, while their understanding was unchanged between the simplified Watt Choices brochure
and its original. This finding suggests that simplifying the wording of those brochures that have
relatively straightforward content could potentially help lower literacy participants to understand
their message, without causing adverse effects on high-literacy participants (Bates et al., 2007).

Like every research study, ours had limitations. One limitation of our study is that we did
not simplify both brochures to the same extent, although they did reach a Flesch-Kincaid
readability statistic below the recommended target of grade 6 (Paashe-Orlow, 2003; Root, 1990;
Wells, 1994). As health research had previously noted, complex topics may not lend themselves
to the same level of simplification as less complex topics (Finnie et al., 2010; Daraz et al., 2011).
If so, the complex content of the Watt Choices brocisibg its nature more difficult to express
in simple terms than the more straightforward content of the Smart Comfort brochure. A second
limitation is that we did not measure how familiar participants were with the topics of the
brochures. Research suggests that topic familiarity may play a role in people’s ability to retain
information contained in communications materials (Ackerman, 1996; Baldwin et al., 1985;
Tobias, 1994). A third limitation of the study is that we did not vary the order of the brochures.
However, the finding that simplifying the more complex Watt Choices brochure had no effect on
recipients’ understanding could not have been due to fatigue-related order effects, as it preceded
the less complex Smart Comfort brochure for all participants.

Overall, our findings suggest that simplifying communication materials that cover

relatively straightforward topics may increase the amount of information that low-literacy
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individuals understand without adversely impacting how high-literacy individuals respond to the
materials. The readability of outreach materials can be simplified by using shorter words and
shorter sentences, as measured by, for example, the Flesch-Kincaid Readability Formula. To
ensure that simplification procedures are indeed successful, we recommend that utilities and
other groups interested in improving enroliment in their programs test the effectiveness of thei
communication materials before disseminating them to a wider audience (Bruine de Bruin &

Bostrom, in press; Fischhoff et al., 2011).

REFERENCES

Ackerman, P.L., 1996. A Theory of adult intellectual development: Psppessonality, interests, and knowledge.
Intelligence, 22(2), 22257.

Baldwin, R.S., Peleg-Bruckner, Z., McClintock, A.H., 1985. Effeftpic interest and prior knowledge on
reading comprehension. Reading Research Quarterly, 20(450407-

Bates, B.R., Romina, S.M., Rukhsana, A.M2007. The effect of improved readability scores on consumers’
perceptions of the health information on the Internet. Journal of CRdoeation, 22(1), 120.

Bendick Jr., M., 1980. Failure to enroll in public assistance prograroml $¥ork, 25(4), 268274.

Bhattacharya, J., DeLeire, T., Haider, S., Currie, J., 2003 Heat oCeddAveather shocks and nutrition in poor
American families. American Journal of Public Health, 93(7), 1149-1154

Bishaw, A., 2012. Poverty: 2010 and 2011. ACSBR/11-01, U.Saifd®pnt of Commerce: Economic and Statistics
Administration: U.S. Census Bureau: Washington, DC.

Bradshaw, P.W., Ley, P., Kincey, J.A., Bradshaw, J.51R2call of medical advice: Comprehensibility and
specificity. British Journal of Social and Clinical Psychology, 14(3)63.

Brown, J.1., Fishco, V.V., Hanna, G.S., 1993. Nelson-Denny readindRigstrt Number: 9-83209, The Riverside
Publishing Company.

Bruine de Bruin, W., Parker, A.M. & Fischhoff, B. (2007)dividual differences in Adult Decision-Making

Competence. Journal of Personality and Social Psychology, 935838-



18

Bruine de Bruin, W., Bostrom, A. in press. How to assess what iafampeople need from science
communication: An introduction to mental models research for scientific expedseedings of the
National Academy of Sciences.

Child Health Impact Working Group, 2007. Unhealthy consequencesg¥ecasts and child health. A child health
impact assessment of energy costs and the low-income home energy esgistgnam. Child Health Impact
Working Group: Boston, MA, http://www.hiaguide.org/hia/child-health-imgesste ssment-energy-costs-
and-low-income-home-energy-assistance-program-liheap.

Creaser, J., Jacobs, M., Zaccaria, L., Carsello, C., 1970t€&éfeshortened time limits on shortened Nelson-Denny
Reading Test. Journal of Reading, 14, 1610-

Crow, P., 1998. Plain english: What counts besides readability? JouBwiobss Communication, 25(1), 83-

Coyne, C. A, Xu, R., Raich, P., Plomer, K., Dignan, M., Werz#&,, Fairclough, D., Habermann, T., Schnell, L.,
Quella, S., Cella, D., 2003. Randomized, controlled trial of an agad informed consent statement for
clinical trial participation: A study of the Eastern Cooperative Oncology GroumalafrClinicd
Oncology, 21(5), 836-842.

Daraz, L., Macdermid, J.C., Wilkins, S., Gibson, J., Shaw, L.120he quality of websites addressing
fibromyalgia: An assessment of quality and readability using staizédrtbols. BMK Open, 1(1), 1-10.

Davis, T.C., Bocchini, Jr., J.A., Fredrickson, D., Arnold, Mayeaux, E.J., Murphy, P.W., Jackson, R.H., Hanna,
N., Patterson, M., 1996. Parent comprehension of polio vaccine mtiompamphlets. Pediatrics, 97(6 Pt 1),
804-810.

Davis, T.C., Fredrickson, D.D., Arnold, C., Murphy, P.W., Herbt, Bocchini, J.A., 1998. A polio immunization
pamphlet with increased appeal and simplified language does not impropeebension to an acceptable
level. Patient Education and Counseling, 33(1)325-

Davis, T.C., Wolf, M.S., Bass lll, P.F., Middlebrooks, M., Kenrien Baker, D.W., Bennett, C.L., Durazo-Arvizu,
R., Bocchini, A., Savory, S., Parker, R.M., 2006. Low-literacy ingpairmprehension of prescription drug
warning labels. Journal of Internal Medicine, 21(8), 847-851.

DuBay W. H., 2004. The principles of readability. Costa Mesa, CA: Impaathafiion.

Eaton, M.L., Holloway, R.L., 1980. Patient comprehension of wridteiy information. American Journal of

Health-System Pharmacy, 37(2), 2243.



19

Finnie, R.K.C., Felder, T.M., Linder, S.K., Mullen, P.D., 2010. Beymatling level: A systematic review of the
suitability of cancer education print and web-based materials. Journal edérGducation, 25(4), 495065.

Fischhoff, B., Brewer, N., Downs, J.S., 2011. CommunicatingsRisd Benefits: An Evidence-Based User Guide.
Washington DC: Food and Drug Administration.

Flesch, R., 1948. A new readability yardstick. Journal of App¥iggthology, 32(3), 22P233.

French, K.S., Larrabee, J.H., 1999. Relationships among educational metataility, client literacy, perceived
beneficence, and perceived quality. Journal of Nursing Care Qualig), $8(82.

Friedman, D.B., Corwin, S.J., Dominick, G.M., Rose, 1.D., 2009. African American men’s understanding and
perceptions about prostate cancer: Why multiple dimensions of health liteeaoypartant in cancer
communication. Journal of Community Heath, 34(5), 449-460.

Gallagher, T.J., Patrick-Riley, K., 1989. The readability of federal taaaagement plans. Environmental
Management, 13(1), 880.

Glennerster, H., 2002. United States poverty studies and poverty meadurdmegrast twenty-five years. Social
Service Review, 76(1), 83-107.

Golinkoff, R.M., 1975-1976. A comparison of reading compreioengrocesses in good and poor comprehenders.
Reading Research Quarterly, 11(4), G53-

Granade, H.C., Creyts, J., Derkach, A., Farese, P., Nyquist, S., G&triw 2009. Unlocking energy efficiency in

the U.S. economy. McKinsey Global Energy and Materials,

http://www.mckinsey.com/client_service/electric_power_and_natural_gas/latest_thinkielfing_energy

efficiency_in_the _us_econormy

Gregg, N., Nelson, J.M. (2010). Meta-analysis on the effectiverfiesdra time as a test accommodation for
transitioning adolescents with learning disabilities: More questions than andmansal of Learning
Disabilities, 45(2), 128-38.

Guruswamy, L., 2011. Energy poverty. Annual Review of Emritent and Resources, 36, 139-161.

Hernandez, D., Bird, S., 2008. Energy burden and the need foratgedow-income housing and energy policy.
Poverty and Public Policy, 2(4), 5-25.Powers, M., 2008. Thddyuof FY 2008 residential energy bills on

low-income consumers. Economic Opportunity Studies: Washington, DC,

—h

http://www.opportunitystudies.org/repository/File/energy affordability/ForeBastiens 08.pd



http://www.mckinsey.com/client_service/electric_power_and_natural_gas/latest_thinking/unlocking_energy_efficiency_in_the_us_economy
http://www.mckinsey.com/client_service/electric_power_and_natural_gas/latest_thinking/unlocking_energy_efficiency_in_the_us_economy
http://www.opportunitystudies.org/repository/File/energy_affordability/Forecast_Burdens_08.pdf

20

Howard-Pitney, B., Winkleby, M.A., Albright, C.L., Bruce, B.,ffoann, S.P., 1997. The Stanford nutrition action
program: A dietary fat intervention for low-literacy adults. American JadwhPublic Health, 87(12), 1971-
1976.

Jensen, J.D., 2011. Addressing health literacy in the design of hesdtages, in: Cho, H., (Edealth
Communication Message Design: Theory and Practice. Sage Publications, $n&ndetes, CA, pp 171.

Jacobson, T.A., Thomas, D.M., Morton, F., Offutt, G., ShevliRdy, S., 1999. Use of a low-literacy patient
education tool to enhance pneumococcal vaccination rates: A randomized coniedli@durnal of the
American Medical Association, 1999, 282(7), 646-650.

Kesselman, A., Tse, T., Crowell, J., Browne, A., Ngo, L., Z&hg2007. Assessing consumer health vocabulary
familiarity: An exploratory study. Journal of Medical Internet Research, 681)

Kincaid, J.P., Fishburne, Jr., R.P., Rogers, R.L., ChisBo$), 1975, Derivation of new readability formulas
(Automated Readability Index, Fog Count and Flesch Reading Easel&pfoniNavy enlisted personnel.
Research Branch Report 8-75, Naval Technical Training, U. S. Naval Air Station: Memphi

Kirsh, I.S., Jungeblut, A., Jenkins, L., Kolstad, A., 1993. Adultditgrin America: A first look at the results of the
national adult literacy survey. Report No. NCES 1993-275, National Centeddicafon Statistics:
Washington, DC.

Ley, P., Florio, T., 1996. The use of readability formulasgalth care. Psychology, Health & Medicing,7128.

Liu, C., Kemper, S., Bovaird, J.A., 2009. Comprehensidmeafth-related written materials by older adults.
Educational Gerontology, 35(7), 65838.

McGaw, S., Sturmey, P., 1989. The effects of text readability anthawyrexercises on parental knowledge of
behaviour therapy: The portage parent readings. Educational Psych@®ygy,25132.

McLaughlin, G., 1969. SMOG grading- a new readability formula. Journal of Reading, 12(8)-638.

Michielutte, R., Bahnson, J., Dignan, M.B., Schroeder, E.M., 1982 ue of illustrations and narrative text style
to improve readability of a health education brochure. Journal of CRdceation, 7(3), 25260.

Muresan, G., Cole, M., Smith, C.L., Liu, L., Belkin, N.J., 20Does familiarity breed content? Taking account of
familiarity with a topic in personalizing information retrieval. Proceediridh@Hawaii International

Conference on System Sciences, Kauai, HI.



21

Nurse, J.R.C., Syed, S.R., Creese, S., Goldsmith, M., LamKer#)11. Information quality and trustworthiness:
A topical statesf-the-art Review, Proceedings of the 2011 International ConferenCerputer
Applications and Network Security (ICCANS 2011), Malé, Maldives, 89Q-

Oakland, T., Lane, H., 2004. Language, reading, and readabilityif@s: Implications for developing and adapting
tests. International Journal of Testing, 4, 252-

Overland, J.E., Hoskins, P.L., McGill, M.J., Yue, D.K., 1993. Lowditsr A problem in diabetes education.
Diabetic Medicine, 10(9), 84850.

Paashe-Orlow, M.K., Taylor, H.A., Brancati, F.L., 2003. Readabilitydsteds for informed-consent forms as
compared with actual readability. New England Journal of Medicine, B4&8726.

Pignone, M., DeWalt, D.A., Sheridan, S., Berkman, N., Lohr, K.N., \latéfons to improve health outcomes for
patients with low-literacy. A systematic review. Journal of General InternalcMed20(2), 18592.

Root, J.H., 1990. Effective materials for low-literacy populations f@aia AIDS. Clearinghouse Reviewer, 2(1),
3-6.

Shai, D., 2006. Income, housing, and fire injuries: A censusaredysis. Public Health Reports, 121(2), 149-154.

Shingler, J., 2009. Long term study of Pennsylvania’s low-income usage reduction program: Results of analyses and
discussion. Consumer Services Information System: Penn State Univ@ddigge State, PA.

Smith, S.K., Trevena, L., Nutbeam, D., Barratt, A., McCaffery,, RJ08. Information needs and preferences of
low and high-literacy consumers for decisions about colorectal caneensuy: utilizing a linguistic model.
Health Expectations, 11, 1236.

Southworth, K., 2011. Program features: Pennsylvania’s low-income usage reduction program (LIURP). Economic

Opportunities Studies, Index Inventory of Weatherization Assistance Progifashkington, DC,

www.opportunitystudies.olg

Spyridakis, J.H., Standal, T.C., 1987. Signals in expository profext&bn reading comprehension. Reading
Research Quarterly, 22(3), 2298.

Stahl, S.A., Chou Hare, V., Sinatra, R., Gregory, J.F., 1991. Detinéngple of prior knowledge and vocabulary in
reading comprehension: The retiring of number 41. Journal of ReBdimavior, 23(4), 48B608.

Summer, L., 2009. Increasing participation in benefit programs foinoame seniors. Commonwealth Fund pub.

No. 1266, The Commonwealth Fund: New York, NY.


http://www.opportunitystudies.org/

22

Surber, J.R., 1992. The effect of test expectation, subject matter andgbssgth on study tactics and retention.
Reading Research and Instruction, 31, 32-40.

Tait, A.R., Voepel-Lewis, T., Malviya, S., Philipson, S.J., 20@%rbving the readability and processability of a
pediatric informed consent document. Archives of Pediatrics and Adult Mediti®e347-352.

Tan, H., Wang, E., Zhou, B., 2011. How does readability enhamaecfal disclosure credibility? Message

consistency matters. Social Science Research Netwibpk//ssrn.com/abstract=1888970

Tarnowski, K.J., Allen, D.M., Mayhall, C., Kelly, P.A., 1990. Reatighof pediatric biomedical research medical
informed consent forms. Pediatrics, 85(1),&8-

Tobias, S., 1994. Interest, prior knowledge, and learning. Review ctEodnal Research, 64(1), 54-

Tuinman, J.J., 1973-1974. Determining the passage dependermymfehension questions in 5 major tests.
Reading Research Quarterly, 9(2), 206-223.

U.S. Department of Education, 2007. Literacy in everyday life: Resuitstfie 2003 national assessment of adult
literacy. NCES 2007-480, U.S. Department of Education: National Center foatimu Statistics: Institute
of Education Sciences.

U.S. Department of Health & Human Services, 2013. LIHEAP Eligibility Getes.S. Department of Health &

Human Services: Office of Community Services. Accessed on February 27, 2013

http://www.acf.hhs.gov/programs/ocs/resource/liheap-eligibility-criteria

U.S. Census Bureau. 2013. State and County QuickFacts. Washington DC: &i8ri2epof Commerce.

Velez, P., Ashworth, S.D., 2007. The impact of item readability ertldorsement of the midpoint response in
surveys. Survey Research Methods, 1789-

Wells, J.A., 1994. Readability of HIV/AIDS educational materials: The roleeofrtbdium of communication,
target audience, and producer characteristics. Patient Educational and CouR4eRA§259.

Young, D.R., Hooker, D.T., Freeberg, F.E., 1990. Informedeohdocuments: Increasing comprehension by

reducing reading level. IRB: Ethics and Human Resources, 1X43) 1-


http://ssrn.com/abstract=1888970
http://www.acf.hhs.gov/programs/ocs/resource/liheap-eligibility-criteria

23

APPENDIX 1A:

ORIGINAL VERSION OF COMPLEX “WATT CHOICES” BROCHURE

Duquesne Light Watt Choices

Refrigerator/Freezer Recycling Program

Do you have an old refrigerator cooling a few items in your basement or garage? Did you know
it may be using up to four times the electricity of a new model? With all that leftover energy, you
could save up to $150 a year on your electric bil

Duquesne Light’s Watt Choices program will pay you $35 to recycle that old, energy-wasting
refrigerator or freezer and will haul it away at no charge.

Doubly green: recycling and cash

You’ll receive your rebate check within six weeks of pickup. Our program partner, JACO
Environmental, will break down your old refrigerator and 95 percent of the components will be
recycled.

Reducing your energy use also reduces the need for more power plants as well as the
environmental impact of energy generation.

To schedule a pick-up date and time...

Call 1-877-270-3521 between 8 a.m. and 9 p.m., Monday through Friday, and between 10 a.m.
and 6:30 p.m. on Saturdays.

In addition to your $35 recycling incentive, if you have purchased a new refrigerator or freezer
after 11/30/2009, you can obtain an appliance rebate application for your new purchase.

Benefits

e Have it hauled away for free!!

« Duquesne Light will pay you $35 per refrigerator or freezer.

e The old appliance will be disposed of responsibly. It will be dismantled and more than
90% of each unit will be recycled in an environmentally responsible manner.

Reduce your energy needs thus reducing the need for more power plants and reducing the
environmental impacts of energy generation.
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Eligibility

e This program is available to Duquesne Light residential customers on a first-come, first-
served basis until funding is expended.

o Refrigerators and freezers must be in working condition and must be a minimum of 10
cubic feet in size.

e You are required to have the functioning refrigerator at your Duguesne Light billing

address at the time of the removal.

You must own the appliance being recycled.

Limit of two units per residential address.

The appliance must be accessible, with a clear path for removal by JACO.

A check will be mailed to the customer within 4-6 weeks after the appliance collection.

Some restrictions apply.

How To Participate?
Enroll online or call to schedule a pick-up date and time.
e Call JACO at 1-877-270-3521 between 8 a.m. and 9 p.m. M-F or 10 a.m. to 6:30 p.m.
Saturday (closed Sunday) to schedule an appointment. If calling after hours, leave a

message and receive a callback within one business day.
e Schedule online

Program Details

JACO will call you 48 hours in advance to give you a 4 hour time frame as to when the driver
will arrive.

You will need to have the unit plugged in, emptied out, and running. The driver will inspect it to
verify that it is the right size, between 10 and 30 cubic feet, and wofiegse note, if the unit

istoo small or large or not working, the crew will not be able to pick it up.

Once the pick-up team inspects and verifies these requirements, they will complete a form with
you. The form has your name and address as well as the options and cubic foot size of the unit.
Once the driver fills out the form they will sign it and then ask you to read it over, approve and
sign it as well. Please verify that your name and address are correct on the form.

Once you have read and signed the form, the driver will give you a copy for your records.

Within approximately 4-6 weeks after the pick-up, you will receive your rebate check in the
mail.

Questions

For questions about your appointment or rebate call JACO at 1-877-270-3521.
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Additional Information / Terms and Conditions

Why is Duquesne Light offering the program? The program helps customers save money by
eliminating older, energy-wasting unitk turn, it reduces Duquesne Light’s overall energy

needs thus reducing the need for more power plants and avoiding the environmental impacts of
energy generation. In addition, units are recycled in an environmentally responsible manner and
are not being returned to the used appliance market.

How much of the refrigerator is recycled and how does it benefit the environment? More than 90
percent of each unit is recycled by JACO Environmental at a LOCATION TBD recycling

facility, following guidelines from the U.S. Environmental Protection Agency. JACO safely
disposes of toxins and ozone-destroying chlorofluorocarbon (CFC-11) gases from foam
insulation. After capturing toxins (oils, mercury, PCBs) and ozone-depleting substances (CFC
11 and other foam insulation blowing agents and CFC 12 and other refrigerants) the program
recycles all the plastic, metals and glass in the refrigerator, thus limiting landfill waste.

Whom do | contact if JACO does not arrive at the scheduled date and @osact JACO at 1-
877-270-3521

Whom do | contact if | need to reschedule or cancel my appointment? JACO at 1-877-270-3521.
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APPENDIX 1B:

SIMPLIFIED VERSION OF COMPLEX “WATT CHOICES” BROCHURE

Duquesne Light Watt Choices

Fridge and Freezer Recycling Program

Do you have an old fridge? It could be using 4 times more energy than a new onefrilgew
could cut your electricity bill by $150 a year.

Duquesne Light will pay you $35 for your old wasteful fridge or freezer. We will pick it up for
free.

Doubly green: recycling and cash

You will get a check within 6 weeks after pickup. We will recycle 95% of your fridge.

Using less energy means fewer power plants and less pollution.

To set up your pick-up ...

Call 1-877-270-3521 between 8 a.m. and 9 p.m., Monday through Friday, and between 10 a.m.
and 6:30 p.m. on Saturdays.

You will get $35 for your old fridge or freezer. If you buy a new one after 11/30/2009, you can
get more money from us through a rebate.

Benefits

We will pick up your old fridge or freezer for free!!

We will pay $35.

We will recycle your old fridge or freezer.

Using less energy means fewer power plants and less pollution.
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Eligibility

We will pay for old fridges and freezers until our money runs out.

Fridges and freezers must be working. They should be 10 cubic feet or larger.
We will pick up from the address that is on your bill.

You must own the fridge or freezer.

We will pick up at most two from each home.

You must make room to move out your fridge or freezer.

A check will be mailed to you within 4-6 weeks after pickup.

Some limits apply.

How to Sign up?

Sign up online or call to choose a pick-up time.

Call 1-877-270-3521 between 8 a.m. and 9 p.m. Monday through Friday or between 10
a.m. and 6:30 p.m. Saturday (not Sunday). If no one answers, leave a message. We will
call back the next day.

Sign up online.

Program Details

Our partner, JACO, will call you 2 days before the pick up. They will tell you when they will be
there. They will give a 4 hour time frame.

Your old fridge or freezer must be empty. It must be plugged in and working. It must be
between 10 and 30 cubic feHtit not theright size or not working, they will not takeit.

The driver will give you a form. It will have your name and address. It will describe the fridge
or freezer. They will sign it. You will be asked to read and sign it. Please check that your name
and address are right.

They will give you a copy.

Within 4-6 weeks, we will mail you a check.

Questions

To ask about your pick-up or your check, call 1-877-270-3521.

More Information

Why is Duquesne Light doing this?
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We will help you save money by getting rid of old, energy-wasting units. It means fewer power
plants and less pollution. We will recycle your fridge or freezer.

How much of the fridge is recycled? How does it help the environment?

JACO will recycle for us. They will follow rules from the U.S. Environmental Protection

Agency. JACO will safely get rid of all toxic parts. They will recycle all plastic, metal and glass
parts.

If JACO does not show up, call 1-877-270-3521

To change your pick up time, call 1-877-270-3521
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APPENDIX 2A:

ORIGINAL VERSION OF STRAIGHTFORWARD “SMART COMFORT” BROCHURE

Smart Comfort
Usage Reduction Program

Goal of Smart Comfort
The goal of Duquesne Light’s Smart Comfort Program is to help you reduce your electric bill.

Program Benefits
e Conservation measures at no charge to you.
Energy education.
Services and measures to reduce your electric use and lower your monthly bill.
Energy audit.
Toll-free number for questions and information.
Referrals to other community resources.

Weatherization M easures
An energy manager will visit you in your home and provide energy education and usage
reduction measures through an energy audit.

The Home Energy Audit Will:
Investigate potential savings areas.
Measure usage of targeted electrical equipment.
Provide energy education.
Apply energy reduction measures, where needed.
The name on your account must be an adult (18 years of age or older) living in the
household.
e Meet at least one of the following three criteria:
o own your home.
o be an electric heating customer.
o have continuous electric service at your current residence for the previous six
months.
¢ You have not had a Smart Comfort visit in the last seven years.
e Your monthly and/or household yearly income must fall within federal income
guidelines.
e Your monthly average usage must be greater than 500 kilowatt-hours (kWh).

How to Apply for Smart Comfort
e Call Smart Comfort at 1-866-282-3147
e When you call, please have the following information available:
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Your 13-digit Duguesne Light account number (upper right on bill).

Monthly and/or yearly income of all household members.

The phone number(s) at which you can be reached.

Provide proof of income

You may be required to provide proof of your monthly and/or yearly household income
to the energy manager during the home visit.

Your Responsibilities
e Participate in energy audit and energy education with an Energy Manager.
e Accept any weatherization or conservation measures.
e Conserve energy.
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APPENDIX 2B:

SIMPLIFIED VERSION OF STRAGITHFORWARD “SMART COMFORT”

BROCHURE

Smart Comfort
Energy Savings Plan

Goal of Smart Comfort
We will help you to save on your electric bill.

Gains
e We will fix up your home. It will help you save energy. We will do it for free.
We will teach you how you to use less energy.
We will come to your home.
You can call us for free.
We will find others who can help you get more help for your home.

Protect for Weather
We will come to your home. We will fix it up to save energy. We will teach you hovwcgou
use less.

We Will:

Find out how you can save energy.

Find out how much electricity is used by your stuff.
Teach you how to save energy.

Fix up your home to save energy.

Who Can Get It
e You are at least 18 years old. You live in the home we fix up.
e You:
o own your home.
o have electric heat.
o have had electricity for 6 months.
¢ We have not fixed up your house yet.
¢ The money you make is within federal income rules.
e Your electric bill is high. It is above 500 kilowatt-hours (kWh) per month.

How To Sign Up
1. Call 1-866-282-3147
When you call, tell us:
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o Your Duguesne Light account number. You can find it on the top right of your bill. It has
13 digits.

o How much you make, per month and per year. How much others in your home make, per
month and per year.

o Your phone number.

2. Have proof of income
We may ask for proof of how much money you make. We may ask for it when we come to
your home.

What WeWant You To Do
e Let us look at your home. Let us teach you.
e Let us fix up your home to save energy.
e Use less energy.



