
VOL. 20, NO. 5 n THE AMERICAN JOURNAL OF MANAGED CARE n	 393

MANAGERIAL

© Managed Care &
Healthcare Communications, LLC

W ith the paradigm of healthcare solutions becom-
ing increasingly consumer-driven, and with an 
age of personalized and customized treatments 

on the horizon, the need to provide not just quality care but 
overall patient satisfaction is becoming more important by 
the day.1 The changing tides of the healthcare landscape 
have been well researched, and the Institute of Medicine’s 
report “Crossing the Quality Chasm” outlines a framework 
of guiding principles to staying ahead in a more competitive 
healthcare economy. One of these 6 principles is the ability 
to provide timely care that reduces harmful delays.2 Wait 
times can manifest in a variety of ways, including delays in 
scheduling either for testing, procedures, or physicians them-
selves, as well as wait times in the office or emergency de-
partment (ED). Of these, time spent waiting for a scheduled 
appointment is the largest source of patient dissatisfaction.

Time spent in a care provider’s office can be divided into 
a number of distinct segments. First, the patient spends time 
in a “waiting room.” Second, they are placed in a queue to 
be brought back to the “exam room,” where, after some ini-
tial screening, the patient awaits the arrival of the primary 
healthcare provider, usually a physician. The third segment 
is the examination and consultation. From the patient’s per-
spective, the first 2 segments should be minimized, and the 
final segment—time spent with the physician—maximized. 

Various instruments have been used to measure patient 
satisfaction, but patients’ perspectives on hospital care are 
currently measured by a national standardized survey instru-
ment called the Hospital Consumer Assessment of Healthcare 
Providers and Systems (HCAHPS).3 The survey used in this 
study was administered by Press Ganey, an independent firm 
that offers the nation’s largest comparative customer feedback 
databases, and is an approved HCAHPS survey vendor. The 
survey focused on the patient perspective on care received in a 
physician’s office, as measured by 46 different metrics.4

It is easy to intuit that a review of patient satisfaction 
scores would reveal a negative correlation between wait time 
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Objectives 
To analyze the impact of waiting time on patient satisfaction 
scores; not only of satisfaction with the provider in general, but 
also with the specific perception of the quality of care and physi-
cian abilities. 

Study Design
Using surveys regarding patient satisfaction with provider care, 
data was collected from a sample of 11,352 survey responses 
returned by patients over the course of 1 year across all 44 am-
bulatory clinics within a large academic medical center. While a 
small minority of patients volunteered identification, the surveys 
were made anonymously.

Methods
A questionnaire with Health Consumer Assessment of Healthcare 
Providers and Systems patient satisfaction and waiting time 
queries was administered via mail to all clinic patients—roughly 
49,000—with a response rate of 23%. Employing a standard sta-
tistical approach, results were tabulated and stratified according 
to provider scores and wait time experience, and then analyzed 
using statistical modeling techniques.

Results
While it is well established that longer wait times are negatively 
associated with clinical provider scores of patient satisfaction, 
results indicated that every aspect of patient experience—specifi-
cally confidence in the care provider and perceived quality of 
care—correlated negatively with longer wait times.

Conclusions
The clinical ambulatory patient experience is heavily influenced 
by time spent waiting for provider care. Not only are metrics re-
garding the likelihood to recommend and the overall satisfaction 
with the experience negatively impacted by longer wait times, 
but increased wait times also affect perceptions of information, 
instructions, and the overall treatment provided by physicians 
and other caregivers. 
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and general patient satisfaction. A literature review of pa-
tient satisfaction reports in emergency departments EDs 
found that satisfaction was associated with 3 key aspects, 
namely provider-patient interaction, patient-specific char-
acteristics, and perceived waiting times.5 Furthermore, a 
recent study performed in 2 family practice clinics found 
that the majority of patients who waited less than 10 min-
utes gave an excellent or good rating, while only a minor-
ity gave this rating after waiting longer than 20 minutes.6 
The negative relationship between time spent waiting and 
overall patient satisfaction has been well documented, 
and case studies of specific procedural strategies to de-
crease wait times have been shown to abate low satis-
faction scores.7-10 This analysis, however, reveals a new 
wrinkle we find both interesting and pertinent to care 
providers and clinic management.

In this study, we assess the relationships between re-
ported wait times and various measures of satisfaction 
across the ambulatory centers of a large academic medical 
center in the Midwestern United States, as surveyed in-
dependently by Press Ganey. With a particular interest in 
both the likelihood of the patient to refer the facility, and 
in the perceived quality of care, we analyzed and assessed 
the impact of wait times on patient satisfaction scores, 
looking to compare scores on general satisfaction with 
the appointment experience to metrics specific to physi-
cian performance and confidence in the care provider. 
While it is intuitive that a patient would be less satisfied 
with the office visit upon an extended wait, we examined 
if the perception of the provider’s competence would also 
be affected.

METHODS 
The academic medical center used the Press Ganey4 

HCAHPS survey tool to collect data on the satisfaction 
with the care received by ambulatory patients at all of the 
44 disparate clinics within the medical center system dur-
ing the period from January 1, 2008, to December 31, 2008. 

All patients were sent a survey in the 
mail following an outpatient visit. The 
survey contained 46 questions regard-
ing demographic information, time 
spent waiting before receiving care, 
and satisfaction with the visit. Satis-
faction questions were related to the 
quality of the care and of the care pro-
vider, as well as the experience from an 
operational standpoint. The respon-
dents evaluated their satisfaction using 

a Likert scale, with following designations: 1–very poor; 
2–poor; 3–fair; 4–good; and 5–very good. The overall 
response rate to the questionnaire was 23.06%, totalling 
11,352 respondents. Of those, there were 9945 unique pa-
tients and 1407 patients with multiple responses. Multiple 
responses from the same patient were tallied; which while 
not significant on its own, this could have potentially 
contributed to positive skew. 

Of the 46 survey questions measuring the satisfaction 
with the visit, we chose to assess responses to 13 ques-
tions on clinical care received and on the clinical staff. 
Table 1 provides the question text and question identifi-
cation used throughout the paper when discussing study 
results. 

Statistical analysis began after the surveys were col-
lected. We employed univariate and multivariate associa-
tion tests and statistical modeling techniques to identify 
individual factors associated with significantly lower or 
higher evaluations of the clinical care received, while 
evaluating the joint effects of these factors on patient sat-
isfaction. Specifically, we began our analyses by using the 
χ² test on the assumption that there was no association 
between the satisfaction scores given for each of the 13 
questions and the following set of potential explanatory 
variables: 

• Time in the waiting room, categorized into 5 
groups: 0 to 5 minutes, 6 to 10 minutes, 11 to 15 
minutes, 16 to 30 minutes, and more than 30 
minutes; 

• Time in the exam room, categorized into the same 
5 groups;

• Combined time, with the cut points doubled from 
those used for the 2 individual times;

• Gender;
• Age, grouped into 5 categories: 18 years and 

younger, 19-29 years, 30-39 years, 40-49 years, and 
50 years and older;

• A binary variable denoting first visits; 
• A binary variable for self-filling. 

Take-Away Points
The ambulatory patient experience is heavily influenced by time spent waiting for pro-
vider care. It is easy to intuit that overall satisfaction with the experience is negatively 
impacted by longer wait times, but increased wait times also affect perceptions of the 
information, instructions, and treatment provided by healthcare providers. Our study will 
aid clinicians in the following regards:

n	 	 New statistical and segmental approaches to satisfaction score analysis; 

n	 	 New findings on the importance of patient throughput;

n	 	 New recommendations for maintaining a competitive edge in an increasingly con-
sumer-driven healthcare marketplace.
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demographic characteristics. The waiting times exhibit 
extreme positive skew. For example, 1 respondent report-
ed a wait of 1415 minutes (23.6 hours) in the waiting room 
and exam room before being seen—clearly a statistical 
outlier that exemplifies the positive direction of the skew. 
Hence, when analyzing the effects of waiting times on sat-
isfaction scores, we truncated the waiting room times at 
120 minutes and exam room waiting times at 60 minutes. 
On average, respondents waited about 23 minutes in the 
waiting room and 15 minutes in the exam room.

To further study the effects of the waiting times and 
other explanatory factors on the ordinal satisfaction 
scores, and to assess the relationships using a model spec-
ification which allowed the slope vector to vary for each 
of the categories considered, we fitted 4 separate equations 
with a binary response variable. For discussion purposes, 
however, we report the results of the univariate logistic 
regression for 1 equation only—the probability that the 
satisfaction score given equals 5. Since the score of 5 was 
the median for each study question, we can more easily 
assess quality of care by treating the satisfaction score as a 
binary variable with scores of 5 mapped into a value of 1, 
and the lesser satisfaction scores treated as zeroes.

We expanded our univariate study of the relation-
ships by considering multiple explanatory variables in 
the logistic regression setting. When choosing adequately 
fitting models, we included either the combined waiting 
time or both the exam and waiting room times. However, 
when including the combined time only in the set of ex-
planatory factors, we did not want to lose the relevant 
information contained in the distinction between wait-
ing and exam room portions. Hence, we added a new ex-
planatory variable that measured the percentage of time 
the patient spent waiting in the waiting room. Finally, 
we also considered interactions between waiting times, 
age, whether it was the first visit, and self-filling indica-
tors. We used a backwards elimination approach in our 
stepwise multiple regression models to select the final re-
gression models.

RESULTS
Summary Statistics and Graphical Assessment

The summary statistics in Table 2 provide insight into 
the distribution of the waiting time variables and selected 

n Table 1. Survey Questions, With Their Correspond-
ing “Question ID” Regarding Satisfaction With the 
Care Received During an Outpatient Visit

Question ID Question Description

cp1 Friendliness/courtesy of the care provider

cp2 Explanations the care provider gave you about 
your problem or condition

cp3 Concern your care provider showed for your 
questions or worries

cp4 Care provider’s efforts to include you in decisions 
about your treatment

cp5 Information your care provider gave you about 
medications (if any)

cp6 Instructions your care provider gave you about 
follow-up care (if any)

cp7 Degree to which care provider talked with you 
using words you could understand

cp8 Amount of time the care provider spent with you

cp9 Your confidence in the care provider

    cp10 Likelihood of recommending your care provider 
to others

n1 Friendliness/courtesy of the nurse/assistant

o3 Care received during your visit

o4 Likelihood of recommending practice

n Table 2. Summary Statistics for Key Study Variables and Demographic Information

Variable Valid Responses Min Max Mean Median Standard Deviation

Waiting Time Questions       

  Waiting time: waiting room (minutes) 10,715 0 900 22.80 15 43.13

  Waiting time: exam room (minutes) 10,700 0 802 15.39 10 35.84

  Total waiting time (minutes) 10,492 0 1415 37.99 25 61.05

Demographic Questions       

  Age (y) 11,352 0 98 47.40 53 23.03

Binary Demographic Questions Valid Responses % n

  First visit (yes) 10,991 25 2749   

  Gender (male) 11,349 38 4310   

  Self-filling (yes) 11,352 70 7958   



396 n www.ajmc.com n MAY 2014

MANAGERIAL

Before performing quantitative analyses, we examined 
the relationships between the satisfaction scores and ex-
planatory variables graphically. Figure 1 helps assess the 
sensitivity—the size of the decrease in satisfaction scores 
associated with an increase in the waiting time—of satis-
faction scores to waiting times for all questions jointly: we 
found that satisfaction scores are more sensitive to exam 
room waiting times than they are to waiting room wait 
times. 

Figure 2 shows the relationship between the patient’s 
age and the recorded satisfaction score. The satisfaction 
scores for pediatric patients tended to be higher than the 
scores of adolescents and young adults, though satisfac-
tion decreased from age 10 until 20 years, and was rela-
tively flat through the mid-30s. After approximately age 37 
years, the satisfaction scores increased noticeably with age.

Satisfaction scores do not exhibit a notable relation-
ship with gender, as we found a combined average score 
of 4.608 and 4.614 for women and men, respectively. 
However, the respondents receiving care for the first 
time at a particular provider (4.534 average combined 
score) are less satisfied than their counterparts who have 
previously received care there (4.637 average combined 
score).

Chi-Square Tests of Association
In our association tests, we found strong evidence 

against the null hypotheses of no association—strongly 
indicating a relationship or association between the sat-
isfaction scores and both the individual and combined 
waiting times, as well as the first visit, and age “explana-
tory” variables. The self-filling indicator variable was 
found to have a significant association with performance 
scores for all but 4 questions. 

While the χ² tests were useful for assessing which of 
the studied explanatory factors were associated with 
performance scores, they were not designed to produce 
directional results (positive or negative association) or 
quantitative results (eg, the reduction in satisfaction 
scores for each additional minute the respondent waited). 

Univariate Logistic Regressions
For each question and explanatory variable combina-

tion, we fitted a logistic regression model to predict the 
logit of the probability that the respondent gave a score of 5 (p

5) 
for a particular explanatory variable. Table 3 interprets 
model coefficients from our univariate logistic regression 
study for all explanatory variables but gender. 

In summary, Table 3 shows that:

n Figure 1. The Relationships Between Waiting Times and Average Satisfaction Scores Across All 13 Study 
Questions
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Data was mapped for time spent in the waiting room and time spent in the exam room, as well as the combined waiting time.
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• Waiting 10 minutes in the waiting room decreased 
p5 less than waiting 10 minutes in the exam room. 

• The effects of age were positive and significant 
for almost all questions. More specifically, older 
patients tended to assess the care received more 
favorably with the increase between 0.5 and 2.9 
percent for each additional 10 years in age. 

• Patients visiting a care provider the first time were 
less likely to evaluate the care received with the 
highest score. In general, a care provider had about 
a 5% lower probability of receiving a score of 5 
from a new patient than from a returning patient. 
Interestingly, first-time patients differed substantial-
ly from their peers who were not first-time patients 
in their assessment for questions cp9 (confidence in 
care provider) and cp10 (likelihood of recommend-
ing the care provider). 

When survey respondents were patients themselves 
(ie, they were self-filling the questionnaire), they tended to 
evaluate the care received more favorably compared with 
respondents who were not the individuals receiving the 
care.

Multivariate Logistic Regressions
We have fitted multivariate logistic regression models 

in which the probability of receiving the highest satisfac-
tion score (p5) was predicted by a number of explanatory 
factors for each of the studied questions. The following 
variables were used and general results obtained for the 
models:

• Combined waiting time was considered instead of 
exam and waiting room times separately, so that a 
single model could be fitted for each question. The 
combined waiting time variable had a statistically 
significant negative effect on p5.

• To account for the differences in the effects on 
satisfaction by exam and waiting room time, we 
included a “percent in waiting room” variable, 
which was calculated as a proportion of time spent 
in the waiting room. Consistent with our findings 
in the univariate models, the variable had a signifi-
cant positive effect on satisfaction, implying that 
patients preferred to wait in the waiting room. 

• First visit had a negative effect on p5 for the major-
ity of questions. 

• Age and self-filling indicator were considered 
jointly, as their interaction factor was statistically 
significant. This is mostly due to the fact that pedi-
atric patient surveys were filled out by the parents 
or guardians and the satisfaction scores supplied by 
them were much higher than those received from 
patients in their 20s and 30s. 

We performed a multivariate regression model to inter-
pret the waiting time effects on satisfaction scores for the 
same hypothetical person for likelihood of recommending 
practice. Waiting a combined time of 10 minutes results in 
about a 77% chance of receiving the highest satisfaction 
score. As the time of waiting is increased, the chance of ob-
taining the highest score decreased with the combined wait-
ing times of 20 minutes, 40 minutes, and 60 minutes resulting 

n Figure 2. The Relationship Between Age and Average Satisfaction Scores Across All 13 Study Questions 
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in a decrease in the likelihood of recommending the practice 
to 69%, 59%, and 53% respectively. 

DISCUSSION
Our study further confirms the strong relationship be-

tween patient wait times and patient satisfaction, yet the 
results go beyond this well-understood notion to provide 
actionable findings for clinicians and healthcare man-
agers. Our results, while supportive of our hypothesis, 
were especially interesting with regard to the impact of 

wait times on perceived quality of care received from 
the clinician as opposed to simply “satisfaction” with 
the experience. Analyzing the relationship between wait 
times and patient evaluation of care provided—includ-
ing “confidence in the care provider”—revealed signifi-
cant declines in scores across all measures tested (Table 
3). Thus, we are led to believe that wait times are not just 
a component of patient satisfaction, but an important 
component of quality care. In a new healthcare econ-
omy, minimizing wait times must be taken seriously in 
order to compete, manage costs, and retain clientele.

n Table 3. Results of the Univariate Logistic Regression Models for the Binary Response Variable of Receiving a 
Score of 5 

 
 
 
 
 ID

 
 
 
 

Question Text

p5 after  
Waiting  

10 Minutes 
in Waiting 

Room

p5 after  
Waiting  

10 Minutes  
in Exam 
Room

p5 after  
Waiting  

10 Minutes 
(combined 

time)

Age  
(increase in 

p5 for  
every 10 
years)

 
 

Increase in 
p5 if  

Not First Visit

 
 

Increase 
in p5 if 

Self-Filling

cp1 Friendliness/courtesy of the 
care provider

0.802 0.773 0.863 0.011 0.060 0.034

cp2 Explanations the care pro-
vider gave you about your 
problem or condition

0.763 0.735 0.826 0.011 0.058 0.029

cp3 Concern your care provider 
showed for your questions 
or worries

0.764 0.735 0.829 0.009 0.055 0.032

cp4 Care provider‘s efforts to 
include you in decisions 
about your treatment

0.716 0.687 0.784 0.006 0.056 0.028

cp5 Information your care 
provider gave you about 
medications (if any)

0.704 0.677 0.770 0.007 0.072  

cp6 Instructions your care 
provider gave you about 
follow-up care (if any)

0.701 0.672 0.771 0.005 0.063 0.010

cp7 Degree to which care 
provider talked with you 
using words you could 
understand

0.760 0.731 0.825 0.005 0.062 0.033

cp8 Amount of time the care 
provider spent with you

0.666 0.631 0.748  0.030  

cp9 Your confidence in the care 
provider

0.766 0.737 0.828 0.012 0.071 0.034

cp10 Likelihood of recommend-
ing your care provider to 
others

0.775 0.746 0.839 0.013 0.067 0.034

  n1 Friendliness/courtesy of the 
nurse/assistant

0.684 0.651 0.759 0.029 0.045 0.038

  o3 Care received during your 
visit

0.690 0.649 0.784 0.026 0.035 0.030

  o4 Likelihood of recommend-
ing practice

0.724 0.690 0.804 0.026 0.048 0.038

“p5” denotes the probability of receiving a score of 5—only the effects of those variables with coefficients that are significant at the .05 significance 
level are reported, with the insignificant relationships grayed out and left blank. 
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While the studies conducted by other researchers7-9 fo-
cused on total waiting times, we add to this body of lit-
erature: we evaluated the sensitivity of waiting times with 
respect to time spent in the waiting room, time spent in 
the exam room, and combined waiting time as separate 
data sets. Common to all studies is the negative impact 
that longer waiting times have on patient satisfaction; 
however our study also demonstrated that satisfaction 
scores are more sensitive to exam room waiting time than 
to time spent in the designated waiting room. Reasons for 
dissatisfaction with the exam room wait have not been 
examined fully, but we can surmise several explanations, 
including lack of material to engage the patient, an expec-
tation of quicker service, and less comfortable surround-
ings. Our results demonstrate that in the realistic event 
that clinics fall behind schedule, it is better to allow pa-
tients to wait outside in the waiting room rather than to 
quickly place them in an exam room.

Our study also revealed a significant difference between 
new and returning patients, as the former gave significant-
ly lower scores across all metrics. But, correspondingly, 
Leddy et al found that first-time patients waited signifi-
cantly longer than follow-up patients.9 Our results sup-
port this finding, as first-visit patients waited an average 
of 23.1 minutes versus an average of 19.6 minutes for re-
peat patients. Furthermore, we found that a patient’s age 
also impacted satisfaction scores, as elderly patients gave 
higher physician scores than nonelderly patients,11 and 
the spread in satisfaction scores between elderly and non-
elderly patients actually increased as wait times increase. 

Numerous case studies have shown methods to increase 
patient flow, reduce wait times, and augment satisfaction 
scores.10,12,13 Appointment schedule, physician tardiness, 
and patient complexity can all heavily impact wait times,14 
but solutions do exist to improve patient throughput.

Patient waiting times alone significantly impact all 
measured aspects of ambulatory patient experiences, in-
cluding quality of care, as compiled in the Press Ganey 
survey responses. We know that exam room waiting times 
have a more pronounced negative effect on satisfaction 
scores than does time spent in the waiting room, and we 
know that first-time patients are particularly sensitive to 
longer wait times. Most importantly, however, we have 
shown that longer wait times can actually diminish pa-
tients’ perception of a physician’s capabilities, and de-
crease the stated confidence in care provided. 

Our study does have some limitations that could be ad-
dressed with further research. We cannot differentiate be-
tween the effects of the explanatory factors and the actual 
quality of care, and we are unable to address the impact 

of actual time spent with the physician. As mentioned 
above, 14% of responses came from repeat patient visits: 
additional granularity on the reasons behind repeat visits, 
and, whether a correlation between the frequency of vis-
its, severity of illness, and high satisfaction exists, was not 
available. While these factors somewhat limit the study, 
the Press Ganey surveys are currently used for evaluation 
of satisfaction both within the inpatient and outpatient 
settings and can give directional guidance about the per-
formance of individual clinics. 

While it has always been a goal of healthcare systems 
to provide quality care as efficiently as possible, this study 
further emphasizes the need to minimize wait times in or-
der to retain first-time patients, increase referrals, maintain 
costs, and compete in an expanding, consumer-driven mar-
ketplace. As understanding of instructions or treatment 
directions, perceived quality of care, and confidence in the 
provider decrease, it could follow that the number of com-
plaints, unnecessary tests, and even threats of malpractice 
suits could increase, and we encourage study of potential 
relationships between these cost drivers and patient satis-
faction scores. Furthermore, with the growing number of 
“retail” healthcare providers, and the changing relationship 
between patient and provider, quality of care, specifically, 
will become an ever-increasing factor in the competition for 
clients.1 This study can provide intelligence to healthcare 
providers on how to prioritize a patient’s time, and the need 
to raise patient perceptions and win in a new marketplace.
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