
Introduction 

Nearly all patients undergoing cataract surgery at Mayo Clinic Jacksonville receive low-
dose intravenous sedation with midazolam (and fentanyl analgesia) while being moni-
tored intraoperatively by registered nurses (i.e., patients receive nurse-administered seda-
tion). Patient satisfaction with the care they receive can be measured using the reliable 
and valid Iowa Satisfaction with Anesthesia Scale [1–8]. 

We originally, and unsuccessfully, sought to perform a prospective cohort study in cat-
aract surgery patients to examine the association between the doses of midazolam (and 
fentanyl) that patients receive, and scores on the Iowa Satisfaction with Anesthesia Scale. 
All patients included in the study had their satisfaction with sedation assessed soon be-
fore (e.g., within 10 min of) leaving the outpatient surgery department, consistent with 

Background: We evaluated the validity of assessing patient satisfaction with the sedation 
regimen among patients being discharged 45 min after receiving midazolam. If most pa-
tients do not have recall, then the sedation cannot be considered complete at the time of 
evaluation. 
Methods: In this prospective cohort study, 20 patients underwent cataract surgery with 
nurse-administered midazolam and fentanyl. The 11-item Iowa Satisfaction with Anesthe-
sia Scale was administered ≅ 30 min after sedation in the recovery room. Recalled items 
were evaluated the next morning. 
Results: Eleven patients recalled 0 themes, 4 recalled 1, 4 recalled 2, and 1 recalled 3 
themes. Thus, 15/20 patients (75%) recalled 0 or 1 of the 11 themes (P = 0.021 versus half 
the patients). The 95% one-sided lower confidence limit for 0, 1, or 2 themes was 80% of 
patients (P < 0.001 versus half). Patients who received less midazolam recalled more 
themes (Kendall’s τb = 0.43, P = 0.039). 
Conclusions: Evaluating patient satisfaction with sedation shortly after admission to the 
post-anesthesia care unit is invalid because of a lack of recall; the sedation/amnesia is on-
going. Patient comfort may be assessed, but comfort is not synonymous with satisfaction; 
‘satisfaction’ implies presence of recall. Because we studied sedation with low doses of mid-
azolam and fentanyl, the same conclusion reliably would apply to larger doses of anxiolyt-
ics administered intraoperatively. The results match previous findings that when patients 
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the development and use of the Iowa Satisfaction with Anesthesia 
Scale [1]. However, during the pilot study of 10 patients (which 
was performed to choose the appropriate sample size to measure 
satisfaction), we observed that patients were being discharged 
from the facility within 45 min after receiving midazolam and 
fentanyl. That time course was similar to the periods studied by 
Chen et al. [9], wherein when patients received midazolam in the 
preoperative holding area, most had complete amnesia of the op-
erating room events. The findings [9] were important because the 
implication would be the lack of validity in assessing patient satis-
faction with individual anesthesiologists who provide exclusively 
operating room care. We hypothesized that it may be invalid to 
assess patient satisfaction with sedation among patients so soon 
after receiving midazolam, because if most patients do not have 
recall, then the sedation cannot be considered complete at the 
time of the evaluation. We performed a prospective cohort study 
to test the hypothesis that most cataract surgery patients (i.e., sig-
nificantly greater than half of patients) have recall of only negligi-
ble portions of the Iowa Satisfaction with Anesthesia Scale items 
that they answered before discharge from the facility. 

Materials and Methods 

The Mayo Clinic Investigational Review Board approved this 
study (application 17 010108), and then patient enrollment began. 
All cataract surgery cases were performed in a single operating 
room of the Mayo Clinic Jacksonville outpatient surgery depart-
ment. The phase I and phase II post-anesthesia care units func-
tion interchangeably; henceforth, they are referred to as the ‘re-
covery room.’ The patients excluded were the few (≅11% [4/37]) 
that were selected by the surgeon to receive deep sedation or gen-
eral anesthesia. 

During a preoperative visit, standard discharge instructions 
were reviewed with each patient, including wearing the eye patch 
that was to be placed in the operating room until the first postop-
erative follow-up visit with the ophthalmologist. We took advan-
tage of this uniform approach to have each patient serve as his/her 
own control. 

In the preoperative area, patient informed consent was obtained 
from each patient by a research staff member. Patients were in-
structed that they would receive a survey to assess their level of 
satisfaction with the sedation they will receive intraoperatively 
based on symptoms they experienced during the procedure. (i.e., 
the Iowa Satisfaction with Anesthesia Scale). The patients were 
told that they would be asked to complete the survey shortly after 
entry to the recovery room. Patients also were advised that they 
would receive a phone call the next day from one of the members 

of the anesthesia department with follow-up questions. 
In the recovery room, the patients were informed that they 

would be provided with 11 statements, and they would need to 
choose to either agree or disagree with the options provided. For 
each statement with which they agreed, they would be asked 
whether they agreed ‘slightly,’ ‘moderately,’ or ‘very much.’ As pa-
tients had undergone ophthalmologic surgery, they were also giv-
en the option to have the questions read to them rather than read-
ing the questions themselves. The patients were advised that with-
in 24 h after discharge, they would receive a telephone call asking 
them: ‘Please recite as many of the 11 questions you were asked 
yesterday.’ 

The Iowa Satisfaction with Anesthesia Scale was used for sever-
al reasons. The scale assesses satisfaction with the anesthetic/seda-
tion itself, including satisfaction with sedation; based on qualita-
tive methods and quantitative correlations, surgical patients con-
sider this separate from satisfaction with the preoperative and 
postoperative periods [1,4]. The scale has good test-retest reliabil-
ity and internal consistency [1–4]. Validity of the scale has been 
demonstrated based on correlations with other variables such as 
anesthesiologists’ predictions of patients’ responses [1]. We are 
not aware of the existence of another scale developed for measur-
ing patients’ satisfaction with sedation for surgery including cata-
ract procedures [4]. The full scale is listed, and its use described, 
at the hyperlinks in References [10] and [11], respectively. 

During the follow-up phone call, the patients were asked to re-
call as many of the 11 questions they were asked the previous day. 
They were also asked to recall the discharge instructions about the 
eye patch that they were given both during the preoperative visit 
and before discharge from the recovery room. 

All responses and times were recorded for both the survey on 
the day of surgery, and the follow up questions on the day after 
surgery. Respondents’ answers to questions were transcribed ex-
actly as spoken by the patients. Additional data collected preoper-
atively included patient sex, age, dosages and times of intravenous 
sedation medications (midazolam and fentanyl), surgery start and 
end time, and recovery start and end time. 

Sample size selection and statistical analyses 

The sample size was chosen based on a one-sided test using 
data from the 10-patient pilot study. We treated the 11 items in 
the Iowa Satisfaction with Anesthesia Scale [1–3] as being themes, 
such that any response potentially related to an item was consid-
ered related (e.g., patient referring to being asked about pain levels 
was treated as referring to the item ‘I felt pain,’ even though the 
patient may be recalling a recovery room nurse asking about their 
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pain). Thus, the design was biased, purposefully, to overestimate 
explicit recall of the Iowa Satisfaction with Anesthesia Scale’s 11 
items (i.e., the design was biased, purposefully, to reject our stud-
ied hypothesis). The identification of recall of themes was made 
independently by all three authors using the transcribed respons-
es. There was unanimous agreement for all patients and potential 
themes. Among the 10 pilot patients, there was 1 patient who may 
have had recall of 2 of 11 themes, 1 patient who had recall of 1 of 
11 themes, and 8 patients had no recall of any themes. We there-
fore planned to compare the incidence of recall of >  2/11 themes 
to 50% using the binomial test [12] (The 50% tests our hypothesis 
that ‘most’ patients recall only negligible portions of the Iowa Sat-
isfaction with Anesthesia Scale). Given that we observed 10/10 
patients (100%) with recall of 0, 1, or 2 themes, we conservatively 
designed the prospective study to test whether approximately 80% 
(i.e., 8/10 patients) would have recall of 0, 1, or 2 themes versus >  
2/11 themes. With a subsequent sample size of n =  20 patients 
(i.e., no overlap of patients with our pilot data), there would be 
approximately 80.4% statistical power for the one-sided test of 
80% as compared with 50%. We planned to repeat analyses using 
0 or 1 recalled themes versus 2/11 themes. These and all other 
P-values were calculated using exact methods (StatXact-11.1, Cy-
tel, Inc., USA). 

Pairwise comparison was made between the recall of 0, 1, or 2 
themes versus >  2/11 themes and recall versus no recall of the in-
struction to wear eye patch until the first postoperative follow-up 
visit with the ophthalmologist. We used Barnard’s unconditional 
test for equality of two related proportions, with a two-sided test 
for difference in recall. Calculations also were performed compar-
ing 0 or 1 theme versus ≥  2/11 themes. 

Associations between the number of themes recalled and de-
mographic variables were tested using Kendall’s τb correlation. 
The P values were two-sided. 

Results 

Among the 20 patients studied, 11 recalled 0 themes, 4 recalled 
1 theme, 4 recalled 2 themes, and 1 recalled 3 themes. Thus, 
among the 20 patients, 15 (75%) recalled 0 or 1 of the 11 themes 
(P =  0.021 versus half the patients). The 95% one-sided lower 
confidence limit for recall of 0 or 1 themes was 55% of patients. 
Among the 20 patients, 19 (95%) recalled 0, 1, or 2 of the 11 items. 
The 95% one-sided lower confidence limit for 0, 1, or 2 themes 
was 80% of patients (P <  0.001 versus half). The 19/20 was com-
parable to the 10/10 patients observed in our pilot (Fisher’s exact 
test P =  0.99).  

Among the 4 patients who recalled 1 theme (n =  4), 4 patients 

who recalled 2 themes (n =  8), and 1 patient who recalled 3 
themes (n =  3), there was a total of 15 recalled themes. Among 
the 15 themes, 6 were of pain, 5 of hot or cold feeling, 3 of nausea 
or vomiting, and 1 of feeling relaxed. Using Kendall’s τb correla-
tion, responses to these themes were unrelated statistically to the 
numbers of overall recalled themes (Table 1). 

Patients were used as their own control. The patients were 
asked about their recall of the instruction to wear the eye patch 
until their first postoperative follow-up ophthalmology appoint-
ment; as above, this instruction was provided not only upon dis-
charge, but also preoperatively. All 5 patients who recalled 2 or 3 
Iowa Satisfaction with Anesthesia Scale themes also correctly re-
called the eye patch instructions. There were 5 patients who both 
recalled 0 or 1 theme and incorrectly recalled the eye patch in-
structions. The other 10 patients recalled 0 or 1 theme but re-
membered the eye patch instructions correctly. Thus, the total of 
15 of 20 patients who recalled the eye patch instructions was sig-
nificantly greater pairwise than the 5 of 20 patients who recalled 2 
or 3 themes (P <  0.001)1). Consequently, too, the 15 of 20 patients 
who recalled the eye patch instructions was greater pairwise than 
the 1 of 20 patients who recalled >  2 themes (P <  0.001). 

Table 1 includes 15 demographic variables. Patients who re-
ceived less midazolam recalled more themes (Fig. 1; Kendall’s τb 

=  0.43, P =  0.039). 

Discussion 

The observation that elderly patients receiving both a benzodi-
azepine and opioid had impaired recall is unsurprising based on 
previous volunteer results [13]. However, the importance and 
novelty of our current findings are the timing and the correspond-
ing implications for the validity of administration of satisfaction 
scales and patient instructions. Despite the practical relevance of 
our finding for application to clinical trials, the scenario envi-
sioned by our study was not recognized during the systematic re-
view and consortium meeting on intraoperative sedation includ-
ing patient-centered endpoints for the US Food and Drug Ad-
ministration [4,5]. 

1)To relate our description to a contingency table, we consider the result for the alterna-
tive conditional (McNemar’s) test. This pairwise test becomes a comparison of n =  10 
(Yes eye patch instructions AND No recall of ≥  2 themes) versus n =  0 (No eye patch 
instructions AND Yes recall of ≥  2 themes). The McNemar’s test exact P value equals 
0.001953. That P value is interpretable, because (1/2)10 ×  (2 for a two-sided test) equals 
0.001953.
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Implications 

Our results show that assessing patient satisfaction with intra-
operative sedation within a few minutes after entry into the recov-

ery room is invalid. Comfort may have been assessed, but comfort 
is not synonymous with satisfaction, as ‘satisfaction’ implies the 
presence of recall. If most patients do not have recall, the sedation 
cannot be considered complete at the time of such assessment. 
Because we studied nurse-administered sedation with low doses 
of midazolam (Fig. 1) and fentanyl, the same conclusion reliably 
would apply to larger doses of anxiolytics administered by anes-
thesiologists or nurse anesthetists while providing monitored an-
esthesia care. The findings are directly applicable to clinical trials 
evaluating patient-centered outcomes that involve procedural se-
dation for surgical procedures [3–5]. 

Postoperative phone calls have been reported to have low re-
sponse rates in some populations (e.g., France) [14]. Although 
texting can be used effectively to obtain basic postoperative infor-
mation from surveyed patients (e.g., numerical pain ratings) [14], 
scales reliably measuring satisfaction with sedation cannot be ad-
ministered in this fashion [4,5]. Organizations may attempt, as the 
current investigators at Mayo Jacksonville originally did (see 
Methods), to obtain low non-response bias (i.e., improve patient 
response rates) by administering the satisfaction survey just be-
fore patients were discharged from the ambulatory center. That 
was precisely how the Iowa Satisfaction with Anesthesia Scale was 

Table 1. Associations between Demographic and Clinical Variables and the Number of the 11 Iowa Satisfaction with Anesthesia Scale*Items Recalled 
among the 20 Patients

Variable Median [IQR] Kendall’s τb
† Two-sided P value‡

Male 0 [0, 1] –0.19 0.34
Age 72 [68, 76] 0.16 0.99
Duration of surgery 16 [13, 27] –0.13 0.49
Minutes in recovery room 18 [14, 23] –0.14 0.46
Days from July 1, 2018 44 [32, 86] –0.30 0.13
Duration of phone call (min) 3 [3, 4] 0.27 0.19
Fentanyl (μg) 25 [25, 50] –0.50 0.024
Midazolam (mg) 1.0 [0.75, 1.0] –0.43 0.039
ISAS score 2.91 [2.05, 2.91] 0.12 0.56
‘I felt pain’ 3 [–1, 3] 0.07 0.75
‘I felt pain during surgery’ 3 [–1, 3] 0.10 0.66
‘I was too cold or too hot’ 3 [3, 3] –0.39 0.10
Fentanyl to ISAS started (min) 32 [28, 34] 0.17 0.38
Midazolam to ISAS started (min) 32 [29, 34] 0.11 0.56
Midazolam to phone call (h) 24.4 [21.8, 26.0] –0.08 0.67
*ISAS: Iowa Satisfaction with Anesthesia Scale, with the overall score and its components each ranging from –3 (agree strongly) to +3 (disagree strongly).
†The Kendall’s τb were calculated between the numbers in the first column and the number of themes among the 11 Iowa Satisfaction with 
Anesthesia Scale items potentially recalled. The n = 20 patients for all rows. Fig. 1, the abstract, and the Results include the findings from the 
8th row. Specifically, ‘patients who received less midazolam recalled more themes (Kendall’s τb = 0.43, P = 0.039).’ All P values are two-sided and 
exact (StatXact-11). The latter is important because there were few different categories of numbers of themes recalled: 0, 1, 2, or 3 (see Results). 
In addition, in the first row, there are only two values of the potential predictor being tested. ‡The P values are unadjusted for the multiple 
comparisons, and therefore should be judged as having a substantive chance for a Type I error.
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Fig. 1. Observed relationship among the 20 patients between the dose 
of midazolam and the number of the 11 themes recalled in the Iowa 
Satisfaction with Anesthesia Scale. The midazolam was administered 
a median of 32 min (25th percentile 29 min, 75th percentile 34 min) 
before the questions were asked. The patients were asked to recall the 
items in the scale during the phone call made the next morning. We 
treated any response related to the theme of the item to be recall.
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developed [1,15,16]2). Our results show the importance of the tim-
ing of administration of the scale. When used previously, there 
usually was an intervening period ≅ 3 h between the last dose of 
sedatives administered to patients and the time when the patient 
completed the scale. In contrast, in the current study, the adminis-
tration of the Iowa Satisfaction with Anesthesia scale was done 
within a few minutes of the patients’ arrival to the recovery room, 
because the patients were discharged from the facility soon after-
wards.  

Previously, in the United States, there has been consideration of 
including patient satisfaction when evaluating the medical care 
provided by individual anesthesiologists [9,17]. The current re-
sults are important because they document that even when pa-
tients are fully answering questions postoperatively, they may 
have negligible actual recall of the care they received. An experi-
ence without recall may be enjoyable and may lack discomfort (or, 
on the other hand, may be negative). However, satisfaction re-
quires recall by the patient. 

Limitations 

Our results relate to patient satisfaction as a measure of the 
quality of care, but not as influencing the number of patients pre-
senting to a healthcare facility (i.e., marketing) [18]. The impor-
tance of satisfaction is that of the surgeons, because surgeons re-
turn to the ambulatory surgery center much more frequently 
compared with patients [18]. For the specific procedure studied of 
cataract surgery, patient satisfaction does matter, but indirectly by 
influencing surgeon experience. The relevant dimensions of pa-
tient satisfaction are not related to the anesthetic care itself, but to 
case scheduling: the ability to provide the surgical procedure on a 
day chosen by the patient; to receive care at a single site for both 
examination and surgery; to combine the examination and sur-
gery into a single visit instead of multiple visits; and to have sur-

gery in the morning instead of the afternoon [19]. 
The sample sizes required to compare patient satisfaction be-

tween groups typically would be ≅ 70 patients in each of 2 groups 
[3]. Our studied sample size was chosen deliberately based on our 
primary endpoint of testing recall, 0, 1, or 2 themes versus >  2/11 
themes. We did not design our study to measure patient satisfac-
tion per se, and we could not deliberately do so because of the 
chosen sample size. There have been previous studies that have 
assessed patient satisfaction with cataract surgery using the Iowa 
Satisfaction with Anesthesia Scale [2,6,7]. 

In our current investigation, we explored the relationship be-
tween the dose of midazolam and recall of the items in the Iowa 
Satisfaction with Anesthesia Scale. Fig. 1 shows that increasing 
doses of midazolam were associated with recall of fewer themes 
from this scale. That finding complements results from Chen et 
al. [9], who found that increasing doses of midazolam adminis-
tered in the preoperative holding area were associated with greater 
incidences of complete amnesia of operating room events; see 
their Table 2. Likewise, Miller et al. [13] examined the timing of 
amnesia after 0.07 mg/kg and 0.10 mg/kg doses of midazolam. 
Among pictures shown to patients at ≅ 30 min, matching our 
data (Table 1), approximately 45% and 75% of patients, respec-
tively, lacked recall the following morning. The similarity of our 
findings to those reported by Chen et al. [9] and Miller et al. [13] 
increases confidence in the validity of our findings. However, in 
the current study, we cannot separate the amnestic effects of mid-
azolam from those of midazolam plus fentanyl, because all pa-
tients received both drugs (a minimum 0.5 mg midazolam and 25 
μg fentanyl). 

We purposefully biased our estimates of recall by including any 
item possibly related to a theme in the Iowa Satisfaction with An-
esthesia Scale. For example, if a nurse asked the patient if they had 
pain in their eye, and when asked about the Iowa Satisfaction with 
Anesthesia Scale, the patient referred to pain, then that response 
was treated as recall of a theme of pain. The same applied to any 
patient who may have been asked by a nurse if he/she was hot or 
cold. The fact that despite the bias, the recall was so limited in-
creases validity of our conclusions, despite the reduction in accu-
racy of our numerical results. 

Patient age likely was not a covariate, because we studied ho-
mogeneously elderly patients (median 72 years; Table 1). Howev-
er, we therefore do not know if our current results may differ from 
those of younger patients. In a study of word recall, older patients 
(mean 67 years) recalled fewer words than did younger patients 
(mean 26 years) [20]. Diazepam had an equivalent effect on recall 
among both young and elderly patients [20].  

We studied patients undergoing cataract surgery, partly because 

2)When the 2nd author (FD) developed the Iowa Satisfaction with Anesthesia scale, 
his colleagues and he waited the longest times they considered feasible to interview 
the patients, but before their discharge from the phase II post-anesthesia care unit [1]. 
This was at least 15 min after admission to the unit [1]. Typical periods from sedation 
to interview were much longer; when the study was performed ( >  20 years ago), 
there was not a focus on quick discharge like at the currently studied facility. Never-
theless, timing data were not collected. Typical periods can be inferred from other 
studies performed contemporaneously by the same author (FD) at the same outpa-
tient surgery department. Among patients undergoing monitored anesthesia care, the 
median time in the post-anesthesia care unit was 81 min (25th, 75th percentiles 62, 
100 min; n =  34), from Fig. 1 of Reference 15. Among patients undergoing cataract 
surgery, 99.5% received a sedative and/or analgesic prior to a retrobulbar or peribul-
bar block, and 79.6% received no additional sedation (n =  560), from Table 2 of Ref-
erence 16. The median duration of surgery was 95 min (25th, 75th percentiles 80, 119 
min), from Table 1 of Reference 16. The sum of the medians, 95 + 81, equals 176 min 
or nearly 3 h. That interval matches the author’s (FD) recollection.
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it is the most common surgical procedure nationwide [21]. In ad-
dition, we selected cases performed only during regular work 
hours (e.g., not at night; Table 1), matching the timing when near-
ly all ambulatory surgery is performed nationwide [22,23].  

Conclusions 

Elderly patients received low-dose midazolam, and approxi-
mately half an hour later were asked the series of questions that 
are part of the Iowa Satisfaction with Anesthesia Scale. The pa-
tients were sufficiently alert to be discharged a few minutes later. 
However, the next day, patients had negligible recollection of the 
items in the scale. One implication from our results is that patient 
satisfaction cannot validly be assessed so soon after amnestic 
drugs (e.g., midazolam) have been administered, even if the pa-
tient seems alert and is deemed ready for discharge; additionally, 
instructions about postoperative care should not be provided to 
the patient during that period. A second implication is that pa-
tient satisfaction with individual practitioners should not be eval-
uated for clinicians interacting with the patient during this period, 
because the patient responses will often not be based on actual re-
call of factual interaction with those practitioners or their state-
ments.
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