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Goals of healthcare reform include improving the quality of pa-
tient care and reducing costs. How improvement is measured 
must include consideration of the actual process and outcome 

of care from the patient’s perspective.1-3 For effective chronic disease 
management, patients should leave a visit with their care provider hav-
ing a clear understanding of their diagnosis, goals, and treatment plan.4-8 
Traditional methods of evaluating a visit from the patient’s side that 
focused on satisfaction with care through postcare surveys and inter-
views have been limited by a number of factors, including low response 
rate, recall bias related to delay in obtaining information, selection bias 
related to which patients actually complete a survey, and the halo effect, 
which reflects patients’ desires to speak highly of their providers.9-12 In 
addition, the logistics of collecting this information may be complex, 
requiring staff time to distribute surveys and collect and analyze data.

New information technology greatly expands the ability of all stake-
holders (patients, providers, practices, systems, and payers) to obtain 
patient feedback at the point of care, with the potential to link to the 
patient’s electronic health record to track the relationship between pro-
vision of care (what medications were prescribed, what tests were or-
dered), outcomes, and patient understanding of what happened during 
the visit and their role after the visit. These data can be used to evaluate, 
manage, and potentially reward systems, practices, patients, and provid-
ers. Electronic kiosks offer instant data access, feedback capabilities, and 
generation of patient-specific health information,13 and are increasingly 
being used within ambulatory practices to collect data at the point of 
care delivery in a time-, cost-, and space-efficient manner.14,15

We hypothesized that structuring and standardizing a process that 
gives patients the opportunity to provide immediate, anonymous elec-
tronic feedback using health information technologies integrated into the 
daily practice of medicine would lead to higher response rates than the 
traditional paper and pencil surveys being utilized by the practice, while 
allowing the clinician and practice to receive more detailed, provider-
level information about the patient’s experience. We also sought to de-
termine whether this point-of-care system can be used to assess patients’ 
understanding of their care plan.

METHODS
The study was conducted 

over a 45-day period at 1 inter-
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nal medicine academic teaching prac-
tice of the University of Pennsylvania.  
The practice consists of 9 faculty, 2 nurse 
practitioners, and 48 categorical resi-
dents, and conducts an average of 25,000 
patient visits per year. The patient mix 
of the practice includes a range of socio-
economic status and insurance types.

Clinicians and staff were instructed to direct all patients 
to the kiosk immediately after the office visit to voluntarily 
complete an anonymous survey. Clinicians were also asked to 
review the primary reason for visit (acute visit, checkup or 
screening, a specific condition such as diabetes) with patients 
and were given a set of “visit confirmation” notepads to assist 
with this process.

We used the CarePartners Plus® touch screen Well™ Pa-
tient-Interactive Healthcare Management System (P-IHMS) 
to generate surveys and collect data. Two kiosks were installed 
in close proximity to the checkout desks where patients rou-
tinely stop after their visit.

The study consisted of 2 phases. During the first phase a 
sponsor-supported monitor directed patients to use the kiosk 
and was available to answer questions and respond to techni-
cal issues. The monitor kept an observation log of all patients 
seen exiting the practice through the checkout hallway (an 
additional exit exists in the clinic, and unobserved patients 
could have exited the clinic via that route). Each observa-
tion was individually indexed and included details regarding 
whether the patient had been directed to the kiosk by the 
practitioners, staff, or monitor, and whether the patient suc-
cessfully completed the survey. During the second phase, the 
monitor did not actively direct patients toward the kiosks but 
continued to record observations of use. Providers and prac-
tice staff actively directed patients to use the kiosk during 
both phases of the study. Phase 1 lasted for 37 days and phase 
2 lasted for 8 days.

Kiosk Administration of Survey
Patients were initially presented with a welcome and con-

sent screen informing them that participation was voluntary, 
that responses to the survey were anonymous and for research 
purposes only, and that their responses would not have any 
impact on the care provided. Permission to continue was 
requested. Those who did not wish to continue could select 
“no” and end the survey.

Participants were then asked to provide demographic in-
formation (sex, race, age) and to select the primary reason for 
the visit from the options in the medical conditions list. On 
the following screen, they were asked to select the clinician 
who treated them by photograph and name.

All participants were then asked 5 questions (the Patient 
Experience Module) based on the National Committee for 
Quality Assurance’s Healthcare Effectiveness Data and Infor-
mation Set & Quality Measurement standards. These ques-
tions concerned their experience with their provider and the 
visit. The next set of questions was based on the reason for 
visit selection (Disease Management Module). If the patient 
selected checkup, screening, acute care, or other as the rea-
son for the visit, they were asked about the preventive medi-
cine and patient education services provided. For those that 
selected a specific disease state, questions were asked about 
whether the care provider treated the patient using best prac-
tice guidelines for disease management of the condition, such 
as performing a foot exam for a diabetic patient.

The next set of questions, presented to all participants, was 
related to medication safety (Medication Module). Patients 
were asked to indicate whether the provider had prescribed 
written educational materials and whether they had received 
any medication prescriptions. They were also asked whether 
the medication they received was accompanied by an expla-
nation from their care provider on proper use and what to do 
in the case of an adverse reaction.

Analysis
We compared the demographics of patients completing 

surveys with the demographics of the overall patient popula-
tion to assess representativeness using c2 tests. Response rates 
were compared for directed versus undirected kiosk use and 
for phase 1 (monitor and practice directed) and phase 2 (only 
practice directed) using z tests of proportions. 

We assessed feasibility using observational data on office 
flow, ease of kiosk use for participants, and effort required 
of staff and providers. Additionally, survey content analysis 
included provider-level ratings of experience of care, patient 
understanding of provider explanations of medications pre-
scribed, and goal setting for self-management. Patient ex-
perience data were used to create a score for the provider 
(attending physicians and resident physicians). Each “yes” 
response to the Patient Perception Module questions was as-
signed a value of 1, and all “no” and “not sure” responses 
were assigned a null value. The average survey score for each 
provider type was then determined based on a scale of 1 to 

Take-Away Points
Electronic kiosks, which enable data to be collected at the point of care, allow patients to 
report on specific elements of their care visit with the provider.

n	 This method of surveying patients provides a much larger data set than traditional paper- 
and-pencil or mailed surveys, allowing for provider-level analysis.

n	 Electronic kiosk surveys are simple to implement into clinic flow and require little ad-
ditional staff resources.
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Response Rate
The Figure shows combined data for both phases of the 

study. Overall, a total of 1923 surveys were completed (50% 
response rate). For phase 1 the overall response rate was 55% 
(1766/3219), and for phase 2 it was 26% (161/631). There 
were 3850 office visits during the study period, and 3141 pa-
tients were observed exiting the clinic and passing by the 
kiosks (709 patients exited without passing by the kiosks or 
without being observed). Of the patients who were directed 
to use the system, there was no difference in response rate be-
tween phase 1 and phase 2 (64% vs 67%, z = 0.768, P = .22, 
data not shown on the Figure). Of the 370 patients who were 
not directed to use the kiosk by a provider, staff, or monitor, 
140 completed surveys (38%). Overall, patients were more 
likely to use the kiosks when directed, and direction from 
practice staff and providers was more likely to result in sur-
vey completion than when direction came from the sponsor 
monitor (z = 8.612, P <.001).

Impact of Kiosk Use on Office Flow
Data obtained by the monitor indicated that the average 

time to complete a survey was 3 minutes per participant. 
Informal interviews with checkout staff and providers re-
vealed there was no appreciable impact on office flow in 
terms of wait time to check in or check out. Provider and 
staff effort in directing patients was minimal. No complaints 

5, and the average scores for resident and attending provider 
type were compared. Descriptive statistics for patient-level 
feedback on the Medication Module questions and personal 
goal setting by condition from the Disease State Module 
questions are presented as well. This study was granted ap-
proval by the University of Pennsylvania Institutional Re-
view Board. 

RESULTS
Sample Validity

The total number of completed surveys used in analysis was 
1923. Four completed surveys where the respondent indicated 
an age of 0 to 17 years were removed from analysis because 
the practice does not provide care to patients younger than 18 
years. Among patients who approached the kiosk and began 
the survey, 16.5% declined to go past the consent screen.

Table 1 compares respondents with all unique patients 
who had office visits during the period of kiosk activity. There 
were small but statistically significant variations in the racial/
ethnic and age mixes, with fewer people older than 65 years 
completing the survey. More Asian and Hispanic patients 
engaged in the survey than expected, while fewer African 
American and Caucasian patients participated. Sex of survey 
participants mirrored that of the patient mix that presented to 
the practice for office visits during the study period.

n Table 1. Survey Participant Characteristics Compared With Practice Characteristics

Patients Who  
Completed Surveys  

(n = 1923)

All Patients Who  
Visited Practice   

(n = 3269)a

Characteristic No. % No. % c2 P

Race 43.36 .001

  African American 933 48.5 1606 49.1 

  Asian American 96 5.0 143 4.4 

  Caucasian 743 38.6 1334 40.8 

  Hispanic/Latino 49 2.6 37 1.1 

  Other 102 5.3 149 4.6 

Sex 0 >.99

  Female 1278 66.5 2173 66.5 

  Male 645 33.5 1096 33.5 

Age, y 10.54 .005

  18-49 869 45.2  1415 43.2

  50-64 647 33.7  1058 32.4

  >65 407 21.2  795 24.3
aUnique patients presenting for an office visit during the period of kiosk activity.
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were received from patients, providers, or staff regarding im-
pact of kiosk project on office flow. During phase 2, when no 
technical support was available, staff received few questions 
about use.

Care Visit Content Analysis
Patient Experience Ratings by Provider Type. One po-

tential advantage of the kiosk system is the ability to obtain 
sufficient data to distinguish between performance of indi-
vidual providers or subgroups of providers. Data were there-
fore analyzed to determine whether any differences in patient 
experience could be detected between resident and attending 
physicians. Results are displayed in Table 2 and demonstrate 
that patients were more satisfied with care delivered by at-
tending physicians compared with less experienced resident 
physicians (P <.001), though the effect size for this difference 
was small (Cohen’s d = 0.21). The average number of com-

pleted patient surveys was 93.7 per attending physician and 
15.2 per resident. 

Medication Information Module. Questions regarding 
medication prescribing were asked of all participants who 
completed a survey. Less than half (43.9%) of patients re-
ported receiving educational material from their provider. We 
found high levels of patient-reported understanding of expla-
nations from providers on how to use medications (99.9%).

Disease Management Module. Patients were asked to an-
swer specific questions relating to the reason for their visit. More 
than three-fourths of patients (77%) chose checkup/screening 
or acute care visit as their reason for visit, and 23% chose a 
specific condition. Patients who chose a specific condition 
were asked whether they set personal goals with their provider 
to manage that condition (Table 3). Although the number of 
respondents was low, patients being treated for diabetes (P = 
.002), chronic low back pain (P = .01), and asthma (P = .03) 

n Figure 1. Response Rate

3850 Office visits during the study period

709 Patients not observed exiting clinic

3141 Observed patients

Total completed surveys = 1923 (50%)

Directed Patients
Total = 2771

Undirected Patients
Total = 370

Directed by provider or staff = 712
    Completed surverys = 558 (78%)

Directed by monitor = 2059
     Completed surveys = 1229 (60%)

Overall directed rate of survey completion: 64%

Completed surveys = 140 (38%)
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were more likely to report a positive answer than patients with 
depression. Almost all of the participants (99.5% [1872/1882]) 
said they would stick to the care plan they agreed to.  

DISCUSSION
Patient experience of care has been found to be an inde-

pendent predictor of quality of care, adding information over 
and above other process measures.16 Point-of-care surveys pro-
vide insights into the actual encounter as well. These insights 
may help predict patient engagement and future adherence 
with recommended regimens. Providers generally established 
goals with patients who presented for chronic care visits, but 
were less likely to do so if the patient’s condition was depres-
sion. This finding is consistent with research suggesting the 
need to improve primary care provider identification and man-
agement of depression17-19 and highlights the type of quality 
indicators that point-of care electronic data capture allows. 
Educational materials were not provided in the majority of the 
visits. Patients did, however, feel that their questions regarding 
new medications were answered. Future studies can explore 
the use of this technology to identify opportunities for prac-
tice and provider improvement, and track patient responses to 
improvement initiatives as well as patient adherence to estab-
lished care plans.

The overall response rate of 50% (1923/3850) is a dra-
matic improvement over current response rates (around 19% 

per quarter for mailed surveys from this practice) and is more 
likely to generate a reliable measurement of patient percep-
tion.20 The fact that differences were detected between level 
of provider suggests that this tool might be useful in evalu-
ating provider performance. Increasingly, patient experience 
has been included in the evaluation of providers through 
specialty certification and maintenance of certification pro-
grams, trainees through the Accreditation Council for Gradu-
ate Medical Education residency review requirements,21 and 
health systems and practices through the National Commit-
tee for Quality Assurance patient-centered medical home rec-
ognition programs.22,23 Inclusion of patient experience data in 
pay-for-performance measures rewards providers and practices 
that are patient centered.

Characteristics of patients completing the surveys were 
generally similar to the overall practice demographics, imply-
ing that there is little selection bias among those willing to 
take an electronic survey. Patients of all ages and socioeco-
nomic backgrounds appeared comfortable with the technol-
ogy. Other studies testing the feasibility of electronic survey 
methods have found similarly high rates of acceptance and 
preference for the method over paper-based surveys, as well as 
less data error.24-26 The 64% response rate seen when patients 
were directed to the kiosk, even with minimal prompting, 
represents a much larger proportion of the patient population 
than has previously been reached for this practice. Of note, 
the rate of survey completion was highest when a practice 
staff member or provider directed the patient to complete the 
survey.

This study had a number of limitations. Disease-specific 
data were limited by a lack of patient identification of disease 
state as the reason for the visit. Only 23% of patients identi-
fied a disease condition as the primary reason for their visit, 
limiting the additional data on best practices for each condi-
tion that could have been collected. The reason for this lack 
of data is likely 2-fold; not all providers were adherent to use 

n Table 2. Patient Experience Score by Provider Type

 
Provider Type

 
No.

Patient Experience 
Score,a Mean (SD)

Attending (n = 9) 843 4.87 (.49)

Resident (n = 48) 730 4.75 (.64)
aComposite score of 5 questions: I was treated with respect; My ques-
tions were answered; I helped to choose my treatment; I will stick with 
the plan I agreed to; I am satisfied with the care I received.

n Table 3. Personal Goal Setting by Reason for Visit

 
Reason for Visit

Patients Who Reported Having Set Personal Goals to  
Manage Their Condition With Their Provider, No. (%) 

Checkup or screeninga (n = 504) 415 (82.3) 

Acute carea (n = 383) 251 (65.5) 

Diabetesb (n = 196) 189 (96.4) 

Asthmab (n = 76) 71 (93.4) 

Chronic low back painb (n = 50) 48 (96.0) 

Depressionb (n = 29) 25 (86.2) 

Congestive heart failureb (n = 22) 20 (90.9) 

aQuestion asked: “Today, my doctor and I set personal goals to reinforce my healthy living.” 
bQuestion asked: “Today, my doctor and I worked together to set my annual healthcare goals.”
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of the “visit confirmation” notepads where a primary reason 
for visit was to be identified and patients’ perception of the 
reason for their visit might have differed from that of their 
provider.

An externally provided dedicated monitor was present 
during both phases of the study to direct patients toward ki-
osks at checkout in phase 1 and to collect usage data in both 
phases. While a monitor is unlikely to be feasible in primary 
care practices, the phase 2 response rate of 26% (161/631) of 
all patients visiting the practice still resulted in a robust sam-
pling for the short time period (8 days). In addition, patients’ 
response to direction by staff (67% survey completion when 
directed by practice staff) suggests that, with training, a reason-
able sampling of patients can be obtained with minimal com-
mitment of staff time. Response bias must be considered due 
to the location of the survey kiosk as well as the monitor and 
staff presence, both of which may have contributed to distort-
ed responses reflecting social desirability,27,28 leniency bias,29,30 
or acquiescence, particularly in rating of patient providers. In 
addition the presence of inaccurate data (patients reporting 
their age as younger than 18 years, patients reporting having 
received glaucoma screening when this procedure is not done 
at the practice) is problematic and raises questions regarding 
patient comprehension of survey questions that should be ad-
dressed. Nonresponse bias in this study is harder to determine 
due to the anonymity of the participants.31 While we can ac-
count for demographic characteristics of all the patients who 
visited the clinic during the study time frame, we do not know 
who among them participated in the survey. Future explora-
tion of these 2 potential sources of bias is needed.

While patients generally were comfortable using the kiosk 
technology and required little prompting or help once they 
had engaged in the survey, this technology obviously excludes 
those with no or low literacy, the blind and vision impaired, 
and persons with other impairments that may make it difficult 
to physically engage in kiosk use. It is possible that older pa-
tients are less comfortable with the technology, a finding seen 
in previous research.32,33 The differences seen in race could 
reflect actual differences in who chose to engage in the kiosk 
survey but may also reflect inaccuracies in the electronic med-
ical record race and ethnicity data, as this information is not 
always self-reported. While the differences in race for patients 
who engaged in the survey were statistically significant, it is 
unclear whether they represent a clinically significant differ-
ence between groups and likelihood of survey engagement. A 
meta-analysis of nearly 70,000 patients found no statistically 
significant difference among minority populations’ willingness 
to engage in health research compared with whites.34 Despite 
such findings, further study into the differences between those 
who do and do not complete electronic surveys within their 

healthcare provider’s office is warranted, given that race, eth-
nicity, culture, illness, the nature of the visit (difficult proce-
dures, new diagnoses), concerns over privacy, and trust may 
all play a role and make the 2 populations demonstrably differ-
ent.35,36 Among patients who started the survey, 16.5% did not 
complete it, and some obvious inaccuracies in entry (eg, age 
of patient) suggest the need to assess computer literacy and at-
tention to inadvertent reinforcement of the digital divide.37,38

The reliability and reproducibility of patient responses 
over time and the relationship of these responses to clinical 
outcomes need to be established in further studies. Of note, 
the kiosks evaluated only 1 aspect of the care experience, the 
interaction with the provider, and did not capture the full 
range of the patient experience, from scheduling to check in 
and check out, through to billing. In addition, the ability to 
obtain instant data must be handled with respect for patient 
confidentiality, and access to and reporting of data need to be 
carefully monitored.

CONCLUSIONS
Healthcare reform legislation has triggered rapid adoption 

of clinical healthcare technologies, bringing with it the op-
portunity to introduce clinical tools that also empower the 
most central stakeholder in the healthcare system—the pa-
tient. As primary care practices move toward adoption of the 
medical home model and focus on improving chronic disease 
management, patient feedback data will be valuable in evalu-
ating patient perceptions of, and engagement in, care. This 
pilot suggests that a standardized, systematic process using 
health information technologies within the existing physician 
office infrastructure can provide valuable feedback on the care 
experience. This technology represents an important advance 
in our ability to capture the patient’s opinion regarding qual-
ity and practice improvement initiatives, and perhaps more 
importantly, it has the potential for directly engaging patients 
in their care and ultimately improving outcomes.  
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