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Abstract 
The increased use of interactive voice response (IVR) in assessing patient and family experience should be paired with 
evidence-based practices on how to obtain the most accurate information via this survey mode. We added a brief 
clarification sentence of the survey scale at the start of the IVR call to improve our experience data both qualitatively and 
quantitatively. Our setting was an urban pediatric hospital. We gathered lived experiences from our patients, families, 
and providers to understand and design a change to the IVR survey mode that would reduce survey inaccuracies. 
Outcome measures were assessed by baseline measurement and post-intervention statistical analysis. Outcome measures 
were the percent of family comments related to survey errors and the discrepancy in scores for the first question of the 
survey between the two survey modes, IVR and email. One Plan-Do-Study-Act (PDSA) cycle was used to improve the 
accuracy of the IVR survey mode. The family survey comments expressing errors made on the first question of the IVR 
survey were reduced by 92% from a 2.5% (N=3,344 comments) error rate to a 0.2% (N=3,373) error rate. The 
discrepancy between the first question scores for IVR vs. email reduced by an average of 76.8% change (17.4 vs. 3.8) 
over a 20-month study period. Our initiative exceeded our goal by statistically significantly reducing the percent of 
comments expressing errors and the gap in survey mode first question scores. 
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Introduction 
 
Evidence-based improvement in the patient experience 
relies foremost on the collection of data from the patient 
experience. Collection of such data has been performed 
through a variety of methods in the 20th century, but the 
growth of technology in the past decades has led to an 
overwhelming amount of data collection via email and 
telephone.1,2 One such example of telephone surveys is, 
interactive voice response (IVR), which has become a 
critical component in eliciting patient experience. Patients 
and families with recent encounters in healthcare settings 
receive a survey via phone, which they can provide 
responses and feedback both verbally and numerically. 
These IVR surveys make use of the wide access to 
telecommunication devices and allow for direct 
extrapolation of data into computer-based technologies.3 

 
However, the increased use of IVR phone calls to capture 
patient and family experience in practice has not seen an 
equal rise of studies reviewing this relatively new 
methodology in the patient experience literature. Although 

there is some research describing the benefits of IVR as 
increasing response rate from the millennial population, 
there is little known for evidence-based practices in 
maximizing the accuracy of the survey mode.4 For 
instance, one recent behavioral health survey utilizing IVR 
to collect data points from subjects, found that 58% 
reported difficulty utilizing the technology. 5 

 
As this survey mode is still relatively novel in the patient 
and family experience field, there are still necessary 
standards for accuracy to be discovered.2 IVR surveys can 
improve the access of patients to healthcare institutions, 
and importantly IVR has been shown in a few studies to 
improve overall survey accuracy.6,7 Alternatively, in other 
recent studies on IVR, when compared to more traditional 
survey collection methods, such as in person surveys or 
surveys distributed via electronic mail, may be less 
accurate.8 In addition, IVR surveys can be influenced by 
gender and socioeconomic status.5 

 
In our institution, the IVR mode is the most used survey 
method, yielding 72.6% (N=45,580) of all patient and 
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family responses in the 2019 Fiscal Year. As patient and 
family experience data continues to inspire and drive 
health care quality improvement and research, it is 
paramount that the experience data collected is accurate.9-

12  Inaccurate patient and family experience data could lead 
to ineffective improvement initiatives and a lack of trust in 
patient-centered efforts.  
 
Efforts to improve the validity of survey scales have taught 
us to pretest and review the results of surveys to ensure 
accuracy.13,14 However, this preliminary review and analysis 
struggles to provide discrete steps to improve IVR 
accuracy. Corporate survey vendors often provide a guide 
when implementing a new survey mode, but ongoing 
review and analysis for troubleshooting and improvement 
are often necessary as surveys are distributed to a real-life 
population.  
 
If families are confused by the IVR survey scale leading 
them to press the wrong number for the first response and 
if the IVR first survey question score is significantly 
different from email, then implementation of a clear scale 
clarification sentence before the first survey question on 
the IVR survey mode will improve the accuracy of the 
IVR patient and family experience data. Our intervention 
was to create a one sentence description of the survey 
scale that would be inserted right before the questions 
started on the IVR survey mode. We hypothesized we 
could study this intervention and see if it was associated 
with fewer error-related family comments and smaller 
discrepancies in scores related to IVR vs. email.  
 

Methods  
 
This work was reviewed and determined to be a quality 
improvement project, exempt from oversight of human 
subjects search by the Institutional Review Board (IRB) 
(IRB # 2021-4380).  
 
Context  
Our institution is an urban, free-standing 364-bed pediatric 
academic tertiary-care center that receives around 45,000 
patient and family experience survey responses annually. 
We employ two diverse modes to collect these responses: 
email and IVR phone calls. We use the mixed-mode 
approach to maximize our response rate.15,16 Both survey 
modes are weighted equally when analyzing patient and 
family experience data, so the discrepancy between the two 
survey mode results are expected to be minimal.  
 
The surveys are sent for visits from four main areas of the 
hospital: Inpatient, Emergency Department, Ambulatory 
and Outpatient Procedural Services. Surveys are first sent 
via email to the family in the evening after their visit or 
discharge from the hospital. If the family does not have an 
email on file or if the family has not filled out the emailed 
survey within forty-eight hours, the family will receive a 

phone call that allows them to complete the survey 
through IVR.  
 
Interactive voice response (IVR) is defined by IBM as “an 
automated telephone system that combines pre-recorded 
messages or text-to-speech technology with a dual-tone 
multi-frequency (DTMF) interface to engage callers, 
allowing them to provide and access information without a 
live agent.”17 IVR technology reached its peak in the early 
1980’s and is most recognizable in the automation of call 
centers today.18 IVR technology is used in industries such 
as customer service, education, finance, and healthcare.17 
In healthcare, IVR technology is applied widely for clinical 
and non-clinical purposes. Examples of this include 
medication compliance, chronic disease management, 
substance abuse treatment, research, scheduling operations 
and patient experience.2, 18-21 The IVR patient experience 
survey mode is an automated system that prompts the user 
to answer from the prerecorded questions and responses 
by using the phone keypad throughout the call.22 There is 
a 60-second introduction when filling out the survey via 
IVR that explains the goals of the survey.  
 
The most frequent scale used in the survey is a four-point 
Likert scale with responses of “No” – “Yes, somewhat” – 
“Yes, mostly” – and “Yes, definitely” with the IVR keypad 
responses of 1, 2, 3, and 4 respectively. The first survey 
questions are always on this four-point scale and ask, “Did 
nurses treat your child with courtesy and respect?” for the 
Inpatient, Emergency Department and Outpatient 
Procedural Services areas and “Did this provider treat your 
child with courtesy and respect?” for the Ambulatory 
survey areas. Two questions on the survey ask the “Overall 
Rate” and if the family “Would Recommend” the hospital. 
These two survey questions have an 11-point scale ranging 
from 0 being the worst score and 10 being the best score. 
The different survey scales are described after each 
question with the numbers that correspond to each 
response. The final question of every survey is the open-
ended question of “What else would you like to say about 
your experience?” This last question allows the families to 
share a comment about any topic.  
 
Patient and family experience data is analyzed and used for 
transparency, recognition, and the generation of ideas for 
improvement. The hospital’s Patient-Family Experience 
Team is responsible for facilitating these efforts and 
consists of one lead parent coordinator, two internal 
consultants, one director and one senior director. The 
Patient-Family Experience Team distributes monthly data 
reports throughout the hospital, coordinates patient- and 
family-centered improvement initiatives, and organizes 
data needed for hospital compliance (i.e., The Joint 
Commission, CMS Grievances) and various designations 
(i.e. Magnet, US News & World Report). The team 
originally used post-discharge mailed surveys with more 
than 80 questions to collect patient and family experience 



Improving IVR technology for pediatric experience scores, Spaargaren et al. 

Patient Experience Journal, Volume 9, Issue 3 – 2022  78 

but chose to modernize their process to emailed and IVR 
surveys with about 15 questions in 2018 to increase survey 
return.9,16 Today, the team employs many strategies for 
engaging and hearing the voices of our patients and 
families. Examples outside of the post-discharge surveys 
include virtual and in-person rounding, phone call 
interviews, family advisory committees, focus groups and 
having patients and families join improvement work 
groups and committees at the hospital.     
 
Intervention  
In May 2019, the Patient-Family Experience Team met 
with the hospital’s Advanced Practice Providers (APPs), a 
group of providers who historically outperformed 
experience benchmarks, to review recent patient and 
family experience data. The APP group raised concern for 
their decline in scores for the “provider courtesy and 
respect” question with sustained statistically significantly 
above benchmark scores for “overall rate of provider” 
question. Since the “provider courtesy and respect” 
question was the first one on the surveys and IVR was 
recently implemented that fiscal year, the group APPs and 
patient and family experience professionals postulated that 
there was confusion regarding the appropriate means of 
responding to the first question of the IVR survey prompt.  
 
After this initial discussion, our team used the Institute for 
Health Care Improvement Model for Improvement 
methodology to ask appropriate questions to get to the 
root cause of the issue and brainstorm changes to our 
survey that would result in an effective impact.23,24 This 
Model for Improvement framework is widely used at our 
hospital and guides the user through three key questions 
while conducting quality improvement initiatives: 1. What 
are we trying to accomplish? 2. How will we know that a 
change is an improvement? and 3. What change can we 
make that will result in an improvement?24 This framework 
encouraged our team to create small tests of change using 
their Plan-Do-Study-Act (PDSA) cycle of improvement. 
We went back to the data and analyzed both the 
quantitative survey results from families and their 
qualitative comments left at the end of the surveys for 
further insight.25 Quantitative and qualitative data analysis 
revealed opportunities to improve the IVR accuracy for 
the first question on the survey. At this point in our 
journey, we answered the first two questions in the Model 
for Improvement framework: our goal was to have the 
most accurate data from the IVR survey mode, and our 
qualitative and quantitative patient and family experience 
data would inform us if a change made was an 
improvement.  
 
Our team worked with the survey vendor to make changes 
by adding a one-sentence scale description to the IVR 
surveys. Our team ensured that 1) a short script describing 
the scale would be inserted in the IVR phone call right 
before the first question was asked and 2) the script went 

from negative to positive to mirror how the scale is 
presented in the survey. The exact scale clarification script 
is as follows: “The following questions will use a four-point scale 
where 1 is No, 2 is Yes, Somewhat, 3 is Yes, Mostly and 4 is Yes, 
definitely.” The location of where the communication would 
be inserted in the IVR introduction was especially 
important. After reading the qualitative family comments 
and understanding their lived experiences of confusion 
with the first question, and in partnership with our health 
care providers, we exercised experience-based design to 
add the scale clarification right before the first question 
was asked.10,12 Having the communication explanation 
right before the first question was important to ensure the 
family understood how to answer for the scale they were 
about to use. Our team hypothesized that if the family 
missed the first 60 seconds of the introduction, hopefully 
the sentence before the first question would give them an 
opportunity to understand how to respond. We 
implemented the clarification of the four-point Likert scale 
into the IVR scripts on June 25, 2019.  
 
Study Period  
The study period for analyzing the qualitative data was 
from February 2019 until December 2019. The pre-
intervention period began February 26, 2019 and served as 
the historical control until June 24, 2019. June 25, 2019 to 
December 8, 2019 served as the follow up post-
intervention period. Although the study periods vary 
before and after implementation, the number of 
comments received is similar (pre: 3,344, post: 3,373) and 
our team concluded the total number of comments 
received was more important than specific dates when 
comparing this type of qualitative data. 
  
The study period for analyzing the quantitative data was 
for twenty months starting at the beginning of our fiscal 
year in September 2018 until April 2020, with the pre-
intervention period being the first 10 months ending on 
the date of intervention, June 25, 2019 and the post-
intervention 10-month period beginning on the date of 
intervention until the end of April 2020. Here, the both 
the timeframe and the number of survey returns was 
important in comparing the effect of the intervention.  
 
Study of the Intervention  
To determine if our intervention had an impact on the 
accuracy of families responding via IVR, the primary 
outcomes were the percent of comments describing survey 
errors made on the first survey question and the 
discrepancy in scores between the IVR and email mode for 
the first survey response. A balancing measure of IVR 
phone call drop off rates was also assessed to determine if 
there was a negative impact of adding the scale 
clarification to the IVR survey.  
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Measures  
We summarized data using proportions for binary 
variables (survey error comments, IVR drop off rate). We 
summarized the quantitative data using percent change for 
the outcome measure of discrepancy in scores between 
IVR and email mode.  
 
Analysis  
A z-score test was used to assess statistical difference in 
the two proportional measures (survey error comments 
and IVR drop rate). A one-tailed t-test was used to assess 
statistical difference in the discrepancy in scores between 
IVR and email mode. These statistical analyses revealed 
the impact of improvement efforts for both outcome 
measures.   
 

Results 
 
Outcome Measure 1: Qualitative Analysis  
During the pre-intervention study period, 82 families 
expressed selecting the wrong answer for the first question 
of the survey using the IVR mode. This amounted to 2.5% 
(N=3,344 comments) of our families misinterpreting the 
first question’s scale and answering inaccurately. Below is 
one verbatim comment example revealing this 
misinterpretation: 
 
“My initial response, the first question I hit two, I intended to hit 
four so just so you're aware I don't want to skew the results that 
should have been a four not a two thank you.” 
 
During the post-intervention study period, 8 families 
expressed selecting the wrong answer for the first question 
of the survey using the IVR mode. This is 0.2% (N=3,373) 
of the total comments received during this time, which is a 
92.0% decrease in comments received related to accidental 

responses on the first question of the survey. Performing a 
one-tailed z-test where alpha is .05 on the proportion of 
comments describing errors made revealed the percentage 
of comments after intervention being statistically 
significantly smaller (z=7.9, p<.00001, alpha=.05).  
 
Outcome Measure 2: Quantitative Analysis  
During the first 10 months of FY19, the 4 unique survey 
areas had an average of 17.4 percentage point difference 
on the first survey question where the IVR score was 
significantly lower than the email score. This discrepancy 
ranged from 12.3 to 23.1 percentage points. The scores for 
the survey questions can be anywhere between 0% to 
100%, so a discrepancy of 17.4 percentage points, is an 
extremely high and significant difference in score. We did 
not see this gap for the remaining survey questions. 
During the 10 months after the intervention, the 4 unique 
survey areas had an average of 3.8 percentage point 
difference on the first survey question where IVR was only 
slightly lower than the email score. The new discrepancy 
ranged from 2.8 to 4.7 percentage points. We saw similar 
slight discrepancies in the remaining survey questions. 
Detailed results are shown in Table 1. This table shows the 
gap in scores for the two different modes of surveying 
(IVR vs. email) across our four main surveying areas 
before and after the implementation of the scale 
description in the IVR method. All pre-implementation 
responses were collected from 9/1/2018-6/24/2019. The 
post-implementation responses for all areas were collected 
from 6/25/2019-4/30/2020.  
  
Performing a one-tailed t-test where alpha is .05 on the 
gaps discrepancies of scores revealed the two samples as 
statistically different, with the gap between IVR vs. email 
scores being statistically significantly smaller after the 
intervention (t=5.7, p=.0006, alpha=.05).  

Table 1. Gap in Scores between IVR and Email Modes of Surveying  
 

Unique Survey 
Area  

Pre-Implementation 
Email Score minus 

IVR Score 
(percentage points) 

NIVR, NEmail 

Post-Implementation 
Email Score minus 

IVR Score 
(percentage points) 

NIVR, NEmail 

Difference in 
Pre- vs. Post-

implementation 
Gaps in Scores 

% Decrease 
in Gap 

Emergency 
Department  

23.1 
4270, 832 

2.8 
4226, 1132 

20.3 87.9% 

Inpatient  
15.2 

1804, 613 
4.0 

1951, 765 
11.2 73.7% 

Ambulatory  
19.2 

17050, 6587 
4.7 

17096, 8409 
14.5 75.5% 

Outpatient 
Procedural Services 

12.3 
1696, 788 

3.7 
1844, 1025 

8.6 69.9% 
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Balancing Measures 
Although adding a clarifying sentence to the IVR prompt 
seems obvious in the improvement in our experience data, 
our team was very concerned that it would lead to 
increased drop-offs. Knowing longer surveys lead to a 
higher risk that users will terminate the call before 
completion, our team was concerned that the one 
additional clarifying sentence regarding the scale may 
increase our IVR drop rates.22,25 Pre-implementation, the 
IVR drop rate for 8 weeks (4/29/2019-6/24/2019) was 
29.4% with 4,905 number of total IVR responses. After 
adding the brief scale clarification sentence, the IVR drop 
rate for 8 weeks (6/25/2019-8/20/2019) was 21.3% with 
4,531 number of total IVR responses. A z-test revealed the 
IVR drop rate after the implementation of this clarification 
sentence was statistically significantly lower than before 
the implementation (z-value=9.019, p-value <0.00001, 
alpha=0.05).  
 

Discussion  
 
Our team identified IVR survey accuracy on the first 
question of the patient and family experience surveys as an 
area for improvement. Over the course of our 
implementation of one clarifying sentence of the survey 
scale to the IVR introduction, the percent of families 
leaving comments about IVR survey errors reduced by 
92.0% and the discrepancy in scores between the email 
and IVR survey mode saw a percent reduction by an 
average of 76.8%. When reviewing our balancing measure, 
IVR drop rate, we found that adding one sentence to a 60-
second-long introduction does not increase IVR drop rate 
and reduced our drop rate statistically significantly from a 
rate of 29.4% to 21.3%. One PDSA cycle was conducted 
that resulted in immediate, statistically significant 
improvements for both outcome measures.12 Significant 
improvement was ultimately achieved and sustained with 
the intervention of adding one sentence to clarify the scale 
at the start of the IVR surveys.  
 
Recent studies have explored the strengths and limitations 
of using IVR especially in the COVID-19 era.26 IVR yields 
higher response rates and some evidence suggests that it is 
more inclusive for those with lower health care literacy.26-28 

The benefits of IVR and the fact that it accounts for 
72.6% of all our patient and family experience results 
makes the accuracy of the data even more important to 
our hospital.  
 
One limitation of IVR that Hensen et al. described was the 
inability of individuals to clarify questions.26 This is a 
similar limitation that we found with our study. If a family 
did not clarify a mistake was made on the first question of 
the IVR survey, there would be no way for our team to 
find it and remove it from the data. To control for this 
limitation, our team reviews individual results monthly to 
ensure consistent and valid responses.  

Throughout this quality improvement project, our team 
was reinforced with the invaluable lesson of partnering 
with patients, families, and providers in every part of the 
process.9,10,29,30 We witnessed how actively engaging with 
and listening to the group of APP’s leads not only to 
improvement in the data accuracy, but a deeper 
partnership and trust with all hospital providers. Although 
personally reviewing 800 comments per month is a large 
time commitment of our Patient-Family Experience Team, 
without the voice of our families explaining their 
accidental responses, we would not know the root cause of 
our APP’s concerns of the data. Listening to our provider 
partners and acknowledging their concerns fostered 
greater trust in the data and encouraged more 
collaboration in the future. One hospital leader provided 
the below feedback for our team:  
 
“Thank you for all the time and effort in hearing all of our feedback 
and working with our vendor to make the necessary changes. I 
appreciate the PFE Team’s efforts.” 
 
There is wide application for this quality improvement 
initiative due to the increased use of IVR over the past few 
years to collect patient experience data.2 The way hospitals 
used to collect patient experience data is rapidly changing 
from manually mailed surveys to the future of IVR, email, 
text and QR codes.1,2 New literature encourages the 
modernization of patient experience surveys with changing 
to IVR being one of the recommendations.2 Although 
these new modes allow for real-time data that can be 
translated quickly to real-time action, their novelty can 
sometimes lead to limited quality assurance.4,17 There is a 
current opportunity to study and share survey validity 
improvement as there are minimal resources to hospitals, 
and survey vendors are learning with us as simultaneously. 
 
After our team’s success with this IVR intervention, our 
team has spread this information internally and externally 
to our survey vendor and partnering pediatric hospitals. 
We encourage other hospitals collecting experience results 
through IVR and other modes to stratify their results by 
survey mode and to review verbatim comments. 
Discrepancies in the scores between survey modes and 
comments regarding errors on the IVR survey are 
indicators that adding a scale description before the first 
question on the IVR survey could lead to statistically 
significant positive changes to the accuracy and validity of 
the data. To accomplish this change successfully, hospitals 
will need data analysts to stratify the data, supportive 
leadership, and a strong partnership with an attentive and 
capable survey vendor to trial the changes. Our team also 
found the Model for Improvement framework helpful and 
easy to use for this type of improvement.12 With more 
hospitals adopting IVR as a survey mode for collecting 
experience, this one small implementation leads to 
maximizing the accuracy of the data from patients and 
families.  
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Our team continues to look for ways to improve the 
accuracy of our surveys and the response rates that we 
receive. Looking at the data objectively, partnering with 
our patient families, providers and survey vendor, and 
consistent quality assurance checks have allowed our team 
and hospital to trust the experience data. This trust in turn 
empowers our internal partners to create positive change 
and experience improvement every day.  
 

References  
 
1. Wolf, JA & Ipsen, T. Exploring the Future of 

Experience Measurement. The Beryl Institute. 2020.  
2. Evans R, Berman S, Burlingame E, Fishkin S. It’s 

time to take patient experience measurement and 
reporting to a new level: Next steps for modernizing 
and democratizing national patient surveys," Health 
Affairs blog. 
https://www.healthaffairs.org/do/10.1377/hblog202
00309.359946/full/. March 16, 2020. DOI: 
10.1377/hblog20200309.359946.   

3. Ruikar V. Interactive Voice/Web Response System in 
clinical research. Perspect Clin Res. 2016 Jan-
Mar;7(1):15-20. doi: 10.4103/2229-3485.173781. 
PMID: 26952178; PMCID: PMC4763512. 

4. Maximizing Millennial Response Rate. Real-time-for-
Millennials-Research-Brief.pdf (nrchealth.com). 2018. 

5. Bauermeister J, Giguere R, Leu CS, Febo I, Cranston 
R, Mayer K, Carballo-Diéguez A. Interactive Voice 
Response System: Data Considerations and Lessons 
Learned During a Rectal Microbicide Placebo 
Adherence Trial for Young Men Who Have Sex With 
Men. J Med Internet Res. 2017 Jun 9;19(6):e207. doi: 
10.2196/jmir.7682. PMID: 28600275; PMCID: 
PMC5482925. 

6. Levin E, Levin A. Evaluation of spoken dialogue 
technology for real-time health data collection. J Med 
Internet Res. 2006 Dec 11;8(4):e30. doi: 
10.2196/jmir.8.4.e30. PMID: 17213048; PMCID: 
PMC1794008. 

7. Schroder KE, Johnson CJ, Wiebe JS. Interactive 
Voice Response Technology applied to sexual 
behavior self-reports: a comparison of three methods. 
AIDS Behav. 2007 Mar;11(2):313-23. doi: 
10.1007/s10461-006-9145-z. PMID: 16841191. 

8. Ley C, Willis L, de la Luz Sanchez M, Parsonnet J. 
Recall accuracy of weekly automated surveys of health 
care utilization and infectious disease symptoms 
among infants over the first year of life. PLoS One. 
2019 Dec 17;14(12):e0226623. doi: 
10.1371/journal.pone.0226623. PMID: 31846482; 
PMCID: PMC6917293. 

9. Koenig S, Chadwick S, Miller DJ, Taloney L. 
Engaging Patients and Families Each and Every Time. 
lecture presented at the: Engaging Patients and 
Families Each and Every Time; March 1, 2021.  

10. Bate P, Robert G. Experience-based design: from 
redesigning the system around the patient to co-
designing services with the patient. Qual Saf Health 
Care. 2006;15(5):307-310. 
doi:10.1136/qshc.2005.016527. 

11. Doyle C, Lennox L, Bell D. A systematic review of 
evidence on the links between patient experience and 
clinical safety and effectiveness. BMJ 
Open 2013;3:e001570. doi: 10.1136/bmjopen-2012-
001570. 

12. Sheard L, Marsh C, Mills T, et al. Using patient 
experience data to develop a patient experience toolkit 
to improve hospital care: a mixed-methods study. 
Southampton (UK): NIHR Journals Library; October 
2019. 

13. Johnson RL, Morgan GB. Survey Scales: A Guide to 
Development, Analysis, and Reporting. New York , 
NY: The Guilford Press ; 2016.  

14. Gehlbach H, Brinkworth ME. Measure Twice, Cut 
down Error: A Process for Enhancing the Validity of 
Survey Scales. Review of General Psychology. 
2011;15(4):380-387. doi:10.1037/a0025704. 

15. Dillman, Don & Phelps, Glenn & Tortora, Robert & 
Swift, Karen & Kohrell, Julie & Berck, Jodi & Messer, 
Benjamin. (2009). Response Rate and Measurement 
Differences in Mixed-Mode Surveys Using Mail, 
Telephone, Interactive Voice Response (IVR) and the 
Internet. Social Science Research. 38. 1-18. 
10.1016/j.ssresearch.2008.03.007. 

16. The Future of Patient Feedback is Here. NRC Health. 
September 2020. https://nrchealth.com/wp-
content/uploads/2020/09/Future-of-PX.pdf. 
Accessed March 1, 2021.  

17. IBM Cloud Education. What is interactive voice 
response (IVR)? IBM. 
https://www.ibm.com/cloud/learn/interactive-voice-
response. Published March 15, 2021. Accessed 
February 25, 2022. 

18. Kraft MR, Androwich I. Interactive voice response 
technology: a tool for improving healthcare. NI 2012 
(2012). 2012;2012:224. Published 2012 Jun 23. 

19. Friedman RH, Kazis LE, Jette A, et al. A 
telecommunications system for monitoring and 
counseling patients with hypertension. Impact on 
medication adherence and blood pressure control. Am 
J Hypertens. 1996;9(4 Pt 1):285-292. doi:10.1016/0895-
7061(95)00353-3. 

20. Goldman RE, Sanchez-Hernandez M, Ross-Degnan 
D, Piette JD, Trinacty CM, Simon SR. Developing an 
automated speech-recognition telephone diabetes 
intervention. Int J Qual Health Care. 2008;20(4):264-
270. doi:10.1093/intqhc/mzn021.  

21. Kaminer Y, Litt MD, Burke RH, Burleson JA. An 
interactive voice response (IVR) system for 
adolescents with alcohol use disorders: a pilot 
study. Am J Addict. 2006;15 Suppl 1:122-125. 
doi:10.1080/10550490601006121. 



Improving IVR technology for pediatric experience scores, Spaargaren et al. 

Patient Experience Journal, Volume 9, Issue 3 – 2022  82 

22. Lavrakas PJ. Encyclopedia of survey research 
methods. Thousand Oaks, California. SAGE 
Publications, Inc; 2008.  

23. Langley GL, Moen R, Nolan KM, Nolan TW, 
Norman CL, Provost LP. The Improvement Guide: A 
Practical Approach to Enhancing Organizational 
Performance (2nd edition). San Francisco: Jossey-Bass 
Publishers; 2009. 

24. How to Improve: IHI. Institute for Healthcare 
Improvement. 
http://www.ihi.org/resources/Pages/HowtoImprove
/default.aspx. Accessed March 1, 2021.  

25. Wolf JA, Palmer S, Malone M. Voices of 
Measurement in Improving the Patient Experience. 
The Beryl Institute. 2013. 

26. Hensen B, Mackworth-Young CRS, Simwinga M, et 
al. Remote data collection for public health research 
in a COVID-19 era: ethical implications, challenges 
and opportunities [published online ahead of print, 
2021 Feb 7]. Health Policy Plan. 2021;czaa158. 
doi:10.1093/heapol/czaa158. 

27. Gibson DG, Pereira A, Farrenkopf BA. et al. 
2017. Mobile phone surveys for collecting population-
level estimates in low- and middle-income countries: a 
literature review. Journal of Medical Internet Research 19: 
e139.  

28. Lau CQ, Cronberg A, Marks L, Amaya A. 2019. In 
search of the optimal mode for mobile phone surveys 
in developing countries. A comparison of IVR, SMS, 
and CATI in Nigeria. Survey Research 
Methods 13. https://ojs.ub.uni-
konstanz.de/srm/article/view/7375, accessed 3 
August 2020. 

29. Shah A. Using data for improvement. BMJ. 
2019;364:|189.  

30. Biblow R, Toomey S. Partners for excellence: 
Committed to meaningful partnerships with patients 
and families in pediatrics. Patient Experience Journal. 
2018:5(2):4-5 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  


	Improving the accuracy of Interactive Voice Response (IVR) Technology for pediatric experience scores
	Recommended Citation

	Improving the accuracy of Interactive Voice Response (IVR) Technology for pediatric experience scores
	Cover Page Footnote

	tmp.1667404105.pdf.ABp6h

