http://ijhpm.com
Int J Health Policy Manag 2019, 8(5), 307–314

doi 10.15171/ijhpm.2019.08

Original Article
Framing Bias in the Interpretation of Quality
Improvement Data: Evidence From an Experiment
Andrew Ballard* ID
Abstract
Background: A growing body of public management literature sheds light on potential shortcomings to quality
improvement (QI) and performance management efforts. These challenges stem from heuristics individuals use when
interpreting data. Evidence from studies of citizens suggests that individuals’ evaluation of data is influenced by the
linguistic framing or context of that information and may bias the way they use such information for decision-making.
This study extends prospect theory into the field of public health QI by utilizing an experimental design to test for
equivalency framing effects on how public health professionals interpret common QI indicators.
Methods: An experimental design utilizing randomly assigned survey vignettes is used to test for the influence of
framing effects in the interpretation of QI data. The web-based survey assigned a national sample of 286 city and county
health officers to a “positive frame” group or a “negative frame” group and measured perceptions of organizational
performance. The majority of respondents self-report as organizational leadership.
Results: Public health managers are indeed susceptible to these framing effects and to a similar degree as citizens.
Specifically, they tend to interpret QI information presented in a “positive frame” as indicating a higher level of
performance as the same underlying data presenting in a “negative frame.” These results are statistically significant and
pass robustness checks when regressed against control variables and alternative sources of information.
Conclusion: This study helps identify potential areas of reform within the reporting aspects of QI systems. Specifically,
there is a need to fully contextualize data when presenting even to subject matter experts to reduce the existence of bias
when making decisions and introduce training in data presentation and basic numeracy prior to fully engaging in QI
initiatives.
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Key Messages
Implications for policy makers
•
The existence of quality improvement (QI) data, even when complete and timely, does not guarantee the effective use of that information to
make decisions. Awareness of cognitive limitations and biases in decision-makers is important.
•
The same underlying information can be seen very differently by decision-makers depending on how you frame it. Provide a full context for
reported performance targets to reduce decision-makers’ likelihood of misinterpreting information.
Implications for the public
Public health professionals show a similar level of susceptibility to cognitive bias when interpreting organizational data as citizens. Although the
use of quality improvement (QI) data in public health agencies has expanded in recent decades, this research suggests that a greater emphasis on
appropriate context in these reports is needed. Additionally, this shows that public health professionals attempting to adopt and implement a dataoriented management system need to expand their quantitative skills and analysis competencies to fully utilize evidence to make decisions and design
policy.

Background
Public agencies are very good at collecting data, and this is
particularly true in health departments. Initiatives like the
10 essential services and accreditation have dramatically
expanded the use of data to improve decision-making.1
Quality improvement (QI) refers to the practice of
continuously evaluating programmatic operations and

managerial practices to improve all aspects of service delivery
and effectiveness.2,3 The term QI is often used interchangeably
with the term ‘performance management’ as the foundations
of QI and performance management are largely similar.2,4,5
A core feature of QI is the collection of timely and reliable
data, however, research has revealed a gap between adopting
(collecting data) and actual use (integrating data into decision-
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making process).6,7
One potential explanation for this lack of real information
use is the way in which individuals see and interpret such
information. In the broad field of public management, a
growing body of literature has explored how citizens and
practitioners evaluate quantitative information to test for
biases and potential areas of reporting improvement.8-11
Specifically, one challenge to QI is the way individuals view
statistically equivalent but contextually different information,
often referred to as equivalency framing or prospect theory.12
This study seeks to extend existing literature on the field
of prospect theory into public health QI by examining how
public health professionals view and interpret common
QI data. A brief review of relevant literature is provided
followed by an experimental study involving the evaluation
of various statistical equivalency scenarios by public health
professionals.
Performance Information in Public Health
Existing QI literature often focuses on the internal
dynamics of health departments and how they contribute
to performance.2,3,13-15 However, fewer studies examine
information use as a cognitive process for the purposes of
performance and QI. It is clear from other fields of study that
simply having operational data does not ensure performance
improvement. An important potential contributor to this
is the limitation various important stakeholder groups
demonstrate when interpreting information.
For some public managers, it appears that social norms
within the organization and pre-existing cognitive states have
a greater influence on whether performance information is
used than the technical “quality” of the data.16 The framing
and direction of performance information have been shown
to influence both how elected politicians interpret results
and their attitudes towards spending and reform.17,18 Citizens
attitudes have also been shown to be sensitive to variations
in the way government data is reported, particularly in the
area of framing effects and motivated reasoning.19,20 Finally,
research on performance information acceptance by frontline employees (teachers) suggests that such data is more
likely to be accepted if it shows the organization is performing
well.21
These studies are important to the way we think about
performance management and QI in public health. Good
governance and advocacy groups like the Public Health
Accreditation Board promote the collection and use of
operational data to assist in decision-making.22,23 However,
one challenge faced by public health agencies is the lack
of a uniform QI model within the field.14 In other fields,
such as transportation services, sanitation, and others, the
“performancestat” model has emerged as a primary vehicle
by which agencies track and discuss organizational data.24
There is a need for a strong conceptual framework for what
performance measurement and QI means to public health
organizations and how agencies can link their activities
to that notion of performance.25 Vital to this, is a thorough
consideration of how information is presented so that accurate
interpretations can be made.
308

Framing Effects in Information Cognition
Within psychology, prospect theory suggests that the point
of reference individuals use to judge whether the information
is perceived as a benefit or harm to some individual or
organization can be shifted by framing the information
in a positive or negative light.26 That is, if you present
probabilistically equivalent information in a positive light
it will be interpreted differently than it would had it been
presented it in a negative light.12 This notion of equivalency
framing has been expanded and adopted in experimental
research to explore numerous fields ranging from public
management to health behavior.
The very concept of QI relies on an assumption that
information is objective and decision-makers are able to
receive operational reports and design policy reforms around
those. The flaw in this assumption is that we know, through
decades of psychological research, that information has a
fluid meaning depending on the context and presentation.
By changing the valence of a particular data point, you can
change the meaning individuals derive from it.27 For example,
consumers have been shown to rate a product higher if
presented with product information in a positive frame
in contrast to consumers presented the same product and
information in a negative frame.28
Other fields have shown a relationship between
informational valence and comprehension. For example,
when patients are presented with behavioral risk factors
as relative ratings among a series of potential behaviors,
they tend to perceive that information as more useful than
information presented as absolute risk.29 A previous study
utilizes Danish citizens to measure the perceptual shift
of performance information. It shows that citizens’ initial
evaluation of public performance information is highly
susceptible to framing effects.20 Similarly, citizen evaluation
of performance information is also influenced by the physical
positioning of the information, specifically a left-most digit
bias in information preferences.30 Equivalency framing in
the field of public health management, however, is relatively
underexplored compared to other fields.
H1– Placing public health performance target data in a
positive frame will result in a higher rating of organizational
performance than performance data placed in a negative
frame.
H2– Placing public health training and outreach data in a
positive frame will result in a higher rating of organizational
performance than training and outreach data placed in a
negative frame.
Methods
Sampling
This study uses a national sample of US local and county public
health managers (Health Officers). There exists a long history
of data collection and analysis within public health yet this
sub-set of the public service has been rather underexplored
in terms of information display and use relative to generalist
public managers.13 The survey frame is a national list of
health departments maintained by the National Association
for County and City Health Officers (NACCHO). This frame
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and subsequent sample are appropriate for this particular
study because the NACCHO list of health departments is the
most comprehensive catalog of all local and county health
department contact information readily available for use.
Importantly, this list is not simply an association membership
list, but a comprehensive list of each local and county health
department and contact information for organizational
leadership. This prevents any biases which may result from an
opt-in membership list.
A mixed-mode approach to contacting individual
participants was employed in this study. Specifically, a
strategy often referred to as mail push-to-web.31 In this
strategy, individuals were mailed an introduction letter that
described the purpose of the study and why their participation
is important. Three days later, they were sent an electronic
request for participation via email that included a clickable
link directing them to the questionnaire. The email contact
strategy is a modified variant of the recommended timeline
presented by Dillman et al.32 As expected, very few individuals
responded through the direct letter, with the vast majority
responding via the email requests. A total of 344 individuals
responded to the survey in some form and after removing
incomplete responses, a final response rate of 286 individuals
or 11% is observed.
Experimental Design
The use of experimental survey vignettes is a popular approach
to examining causal relationships between a treatment of
some sort and individual perceptions.33 Several studies
have indeed validated the approach as a relatively robust
tool that can illustrate real-world behavior given sufficient
design rigor.34 Typically, the process involves presenting each
experimental group with the same initial information and
making a small number of changes throughout to isolate
the treatment effect from other design effects. The fewer the
changes in the presentation between each group, the stronger
the causal inference can be.35
In this study, individuals are placed into 2 general
experimental groups, a “positive framing” group, and a
“negative framing” group. They are then exposed to 2 separate
presentations of performance information from a hypothetical
local public health department. The types of QI information

presented are: (1) a summary statement of performance target
achievement, and (2) citizen satisfaction with an emergency
preparedness training and outreach event held by a local
public health department.
The treatment occurs when participants are exposed
to different information “frames,” meaning when the
information is presented in a positive light or a negative light.
For example, some participants may see “….successfully
achieved 90% of their targets” while others may see “….did
not meet 10% of their performance targets.” The underlying
reality of organizational performance is the same; however, the
context of the information changes thus influences individual
perceptions. Figure 1 illustrates the overall experimental
design. After the performance information is presented,
participants are asked to evaluate the hypothetical agency’s
performance on a linear scale of 0 to 100, with 0 being the
worst possible performance and 100 being the best possible
performance.
As shown in Figure 1, there are three points of randomization
participants experience when completing the questionnaire,
all performed by the survey software (Qualtrics). The first
is when they are assigned to the “positive” group or the
“negative” group. Once in these groups, they view both
vignettes of the same frame and respond to each. This
randomization is meant to achieve statistical equivalency
between the 2 treatment groups. The second point of
randomization is the order in which they see the vignettes.
Some randomly see the performance targets presentation first
while others will see the training and outreach presentation
first. This is meant to control away from any unintended
question ordering effects.36 Finally, within each vignette,
participants are randomly assigned a number used to describe
the key performance indicator. For example, positive framing
respondents see a number attached to their vignette between
80%-95% (Xp = 80, 95), while negative framing respondents
see a random number between 5%-20% (Xn = 5, 20). The
purpose of this randomization is twofold: first to attempt to
reduce effects of common source bias that are inherent in
survey research,37 and second to test whether the severity
or level of the frame influences the way individuals perceive
the framed information. Table 1 presents the full text of the
experimental vignettes.

Figure 1. Framing Effects Experimental Design.
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Table 1. Treatment Frames and Vignette Wording

Treatment Frame

Positive

Negative

Treatment Wording
The 2016 profile report from the NACCHO suggests that the majority of health departments develop measurable performance and QI
objectives. Suppose one of these departments successfully met (Xp = 80, 95) percent of its performance objectives. How would you rate
the performance of this department? (Scale 0-100) (n = 147)
The 2016 profile report from the NACCHO suggests that the majority of health departments provide emergency preparedness training
to members of their community. Suppose one of these departments conducted a post-training survey and (Xp = 80, 95) percent of
attendees were satisfied with the event. How would you rate the performance of this department? (Scale 0-100) (n = 147)
The 2016 profile report from the NACCHO suggests that the majority of health departments develop measurable performance and QI
objectives. Suppose one of these departments did not meet (Xn = 5, 20) percent of its performance objectives. How would you rate the
performance of this department? (Scale 0-100) (n = 139)
The 2016 profile report from the NACCHO suggests that the majority of health departments provide emergency preparedness training
to members of their community. Suppose one of these departments conducted a post-training survey and (Xn = 5, 20) percent of
attendees were unsatisfied with the event. How would you rate the performance of this department? (Scale 0-100) (n = 139)

Abbreviations: NACCHO, National Association of County and City Health Officers; QI, quality improvement.

The randomization process is meant to produce
statistically equivalent treatment groups, meaning groups
that have similar makeup in terms of important individual
characteristics. Statistical equivalency helps control for
any variation in responses due to influences other than the
experimental treatment, such as gender or position.38 Balance
tests comparing the 2 experimental groups suggest there is
no systematic difference between those receiving graphical
information and those receiving numerical information[1].
This includes common demographic information as well as
reported levels of familiarity with both using performance
information. The level of experience with performance
management and the level of experience with training and
outreach activities were measures to obtained as a possible
“alternative source of information” that may inform these
individual evaluations beyond simply the framing treatment.20
A high level of experience with performance management may
act as a moderator for the positive and negative treatments,
just as a high level of experience with training and outreach
may moderate the effects of the framing treatment.
Results
Table 2 provides a series of descriptive statistics for the survey
sample. In addition, I compare this study’s sample to a much
larger profile survey administered by the NACCHO. The
2016 “NACCHO Profile” survey achieved a 76% response rate
or 1930 respondents. This is meant to provide rough evidence
for generalizability. The sample is a majority female, majority
white, and rather highly education with nearly two-thirds
possessing and master’s degree or higher. Agencies serving
fewer than 50 000 residents made the largest subset of the
sample. There are few large variations between this study’s
sample and the larger national except in the population
served. This study’s sample is slightly more skewed towards
larger populations than the NACCHO findings.
The vast majority of respondents, 84%, identified
primarily as the administrative head of the department,
often referred to as the “health officer.” However, some
research suggests that performance-related responsibilities
are dispersed throughout the organization, and thus having
a mix of positions is important for exposing the nuances in
310

perceptions.39 For many smaller health departments, the health
officer fills numerous roles in the organization. 15% of the
sample reported performing other duties in addition to their
leadership responsibilities, these duties include education,
environmental health, inspections, and epidemiology.
There is a limited ability to determine the random or
systematic nature of the nonresponse rate in this study. This
is due to the unavailability of individual-level data for the
entire sample frame, preventing a t test. However, comparing
aggregate figures shows very few instances where a rather
large difference exists between the sample and the sample
frame across important categories.
The first series of results of the experimental treatment
are provided in Figures 2A and 2B. Density plots are shown,
representing the frequency of responses across the total
0-100 distributions for the positive (successful/satisfied)
and negative (unsuccessful/unsatisfied) frame groups. Each
category — performance targets and training — are combined
into one density plot to compare the responses for the positive
(successful/satisfied) and negative (unsuccessful/unsatisfied)
frames.
Both figures suggest a greater density of responses at the
higher performing end of the distribution by those individuals
presented with a positive framed treatment. In Figures 2A,
which illustrates the responses to the performance targets
vignette, those in the positive frame exhibit a pronounced
spike in density at the high end of the distribution, while
those in the negative framing group show a rather subtler
spike at the high end with a larger density towards the
poor performance end of the distribution. Figure 2B shows
the responses to the training and outreach vignette, and
there is a clear difference in responses between the positive
and negative framing groups, with the positive framing
respondents reporting higher performance while there is a
spike in density towards the low end of the distribution by
those in the negative framing group.
Robustness tests are proved in Tables 3 and 4. Ordinary
least squares regression is used to test the effects of the main
treatment while controlling for alternative influences on data
interpretation. The continuous variable (0-100) response
individuals gave to the post-vignette question is the primary
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Table 2. Survey Sample Descriptive Statistics

(A)

n

N

Female

58%

62%

Male

42%

38%

<40

15%

12%

40-49

19%

24%

50-59

36%

39%

60-69

27%

24%

70 or older

3%

2%

Gender

Age

Education level
Associates

6%

8%

Bachelors

30%

30%

Masters

49%

46%

PhD/JD

15%

15%

(B)

Experience
< 1 year

1%

1-3 years

8%

4-5 years

12%

6-10 years

8%

11-20 years

28%

20 years+

42%

Population
<50 000

48%

61%

50 000-499 999

38%

33%

500 000+

14%

6%

White

88%

90%

Non-White

9%

8%

Hispanic/Latino

3%

2%

Race

n = 286, N = 1930, 2016 NACCHO Profile Survey.

outcome variable included in the model. The primary
independent variable is a binary indicator of which treatment
group to which respondents were assigned with 1 representing
those in the positive frame group (successful/satisfied) and 0
representing those in the negative frame group (unsuccessful/
unsatisfied). The “treatment percent” variable is constructed
by taking the difference between the individual random
numbers assigned and the mean random number assigned to
the entire sample.
Across all the models and both experiments, the main
treatment effect is statistically significant at the P < .001 level.
This suggests that a positive framing of information results
in public health professionals assigning a higher evaluation
of performance to that organization. Additionally, these
studies show no relationship between alternative sources of
information and the overall treatment effect.
Figure 3 provides ordinary least squares estimated slopes
for positive and negative frames, specifically, they should the
effect of changing the percentage shown to respondents. The
light grey line represents the predicted level of performance
individuals will report for positive framed indicators from
80% to 95%. The black line represents the predicted level of
performance individuals will report for negatively framed

Figure 2. Density Plot of Performance Target Treatment (A) Training (B).

indicators from 5% to 20%. For example, when viewing a
training vignette, an individual presented with a reported
satisfaction rate of 95% will report a roughly 90% level of
organizational performance as indicated by the grey line. In
the same graph, now viewing the black line, an individual
shown a 5% level of dissatisfaction will report a roughly 66%
level of organizational performance.
Discussion and Conclusions
In this sample of local public health professionals, positively
framed operational data will result in a more positive
assessment of organizational performance, and the opposite
for negatively framed data. These findings have important
implications for the reporting of performance and QI
information in public health. Much of the existing research
in performance highlights the importance of reporting in a
QI framework40; this paper, however, sheds lights on potential
shortcomings public health agencies should avoid.
An important finding in the lack of a major deviation from
the treatment effect size observed in previous studies using
citizens as the sample. In a 2015 paper by Asmus Olsen using
Danish citizens, the effect size expressed by non-subjectmatter experts is very similar to that found in this sample
of health professionals.20 This provides a rather interesting
source of deliberation. Presumably, those working in public
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Table 3. Ordinary Least Squares Regress Results for Performance Target Vignette

Model E
19.73***
(3.41)
Treatment percent
-1.35*
(0.57)
Frame*treatment percent
1.80*
(0.85)
Performance experience
-0.47
(1.69)
Education
0.12
(2.19)
Intercept
63.94***
63.86***
63.74***
65.31***
64.76
Adjusted R2
0.16
0.16
0.18
0.17
0.16
F-statistic
32.70
17.16
13.21
9.87
7.85
N
286
286
286
277
275
Note: Standard error in parenthesis. *** denotes P < .001, * denotes P < .05. Model E also includes control variables for gender, in a leadership position,
population served, and the number of employees.
Framing (1 = successful)

Model A
19.58***
(3.43)

Model B
19.74***
(3.42)
-0.53*
(0.42)

Model C
19.72***
(3.38)
-1.34*
(0.56)
1.76*
(0.84)

Model D
19.72***
(3.39)
-1.35*
(0.57)
1.80*
(0.84)
-0.47
(1.69)

Table 4. Ordinary Least Squares Regress Regress Results for Training Vignette

Framing (1 = Satisfied)

Model A

Model B

Model C

Model D

Model E

15.99***

16.09***

16.08***

16.08***

16.02***

(3.15)

(3.16)

(3.15)

(3.17)

(3.18)

-0.32

-0.64

-0.66

-0.65

(0.39)

(0.53)

(0.53)

(0.53)

Treatment percent
Frame*treatment percent

0.69

0.71

0.72

(0.78)

(0.79)

(0.79)

Training experience

-0.65

-0.63

(1.57)

(1.53)

Education

-0.69
(2.05)

Intercept

69.79***

69.73***

69.70***

71.89***

74.99***

Adjusted R

0.13

0.12

0.12

0.12

0.11

F-statistic

25.74

13.19

9.04

6.79

5.43

286

286

286

277

275

2

N

Notes: Standard error in parenthesis. *** denotes P < .001. Model E also includes control variables for gender, in a leadership position, population served, and
the number of employees.

health agencies have received more specialized training in
QI, performance information, and general numeracy, and
therefore would be expected to exhibit less vulnerability in
terms of framing effects. However, this study does not support
this hypothesis; public health professionals experience a similar
level of sensitivity to framing effects as do citizen samples even
while controlling for those who report higher experience in
performance and training activities. Additionally, the Olsen
findings suggest that “alternative sources of information” like
familiarity with the related subject-matter moderated the
effect of negative framed information. This paper does not
confirm this finding. Perhaps this is simply an artifact in this
paper’s sample or caused by some other phenomenon.
This might suggest a possible weakness in the current state
of performance in public health and that to truly adopt such a
system, additional specialized training in the area is needed. It
suggests that collecting and reporting operational information
to decision-makers does not necessarily mean that it will be
interpreted accurately, or that the most appropriate decision
will be made. Advocacy of performance management and QI
312

systems may wish to expand their guidance to include things
like data visualization and reporting training, or techniques
for discussing and deliberating the findings of program
analysis.
These results suggest a need to fully contextualize
information when it is being presented to even a professional
audience so as to avoid less than optimal decision-making.
Perhaps a solution to this issue is to provide both a positive
and a negative frame when presenting such data. For example,
rather than saying “this unit has successfully achieved 80%
of its targets” or “this unit failed to meet 20% of its targets,”
combining these into one singular statement of fact may
provide important nuance and robustness to the information.
Evidence from business management and general data
cognition suggest that data visualization may provide a
possible remedy for this bias. The effective use of visual aids
has been shown to simplify and clarify complex numerical
information.41,42
Overall, this type of research is valuable to the study
and indeed practice of QI. It begs the question, what other
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100

Training Satisfaction

40

60

70

60

80

80

90

Predicted Evaluation of Performance

Predicted Evaluation of Performance

100

Performance Target Achievement

80/20

85/15

90/10

% Met / % Did Not Meet

Negative Frame

95/5

80/20

Positive Frame

85/15

90/10

% Satisfied / % Unsatisfied

Negative Frame

95/5

Positive Frame

Figure 3. Ordinary Least Squares Predictions for Performance Targets (Left) and Training Vignettes (Right).

biases are public health professionals susceptible to when
interpreting important operational data? Other fields have
explored issues of numeracy, motivated reasoning, and choice
complexity but research of this type in the field of public
health administration is sparse.30,43-45 To better understand
how QI systems can improve how public health agencies
make decisions, it may be important to explore these issues in
the health context.
It may also provide insights into one possible cause of the
symbolic adoption observed in previous performance-related
literature, whereby organizations collect operational data
but show little evidence of integrating it into their decisionmaking process.7 Many scholars have suggested the difficulty
in actually using QI information to make decisions beyond
simply collecting routine organizational information.6,7,39,46
The routine of reporting performance information is a critical
component to this process and identifying best practices in
this regard may help eliminate the adoption-utilization gap.
Several important limitations should bound the conclusions
drawn from these results. “Successfully met” and “did not
meet” may not be precisely logical opposites. It’s unclear
whether this moderates or exaggerates the results. The
inclusion of “failed to meet” may further diverge the responses
for the vignettes. There is also a limitation to the experimental
method employed in this study. As the situation presented to
respondents is hypothetical, the risk and incentives associated
with completing this task are relatively low compared to
a real-world situation. Individuals may spend more time
deliberating a similar situation if presented in their actual
organization. This may reduce the real-world effects of
framing effects. Additionally, no true control group is used
in this experiment. A control group may have consisted of
individuals being presented both the positive and negative
frames for each vignette. This omission of this type of control
group was done both to align with previous similar studies as
well as ensuring a sufficient sample size for the experiment.
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Endnotes

[1] To test for any imbalances between the two experimental groups, a logit
regression model was constructed using a dichotomous dependent variable for
treatment and control and the scaled demographic questions as independent
variables.
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