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Abstract

Purpose To assess and compare the efficiency of
quick response (QR) code versus telephone contact
for post-discharge follow-up in patients receiving
low-risk ophthalmic day surgery.

Methods One hundred and sixty patients undergo-
ing strabismus day-care surgery with general anesthe-
sia were randomly allocated to either the intervention
group using QR code (QR group) or the control group

Peiting Fan and Minyan Liao are co-first authors.

P. Fan - M. Liao - L. Xiao - G. Yao - Y. Lin - X. Gan -
Z. Xie (0<) - Y. Zhu (<)

Department of Anesthesiology, State Key Laboratory
of Ophthalmology, Zhongshan Ophthalmic Center, Sun
Yat-sen University, Guangzhou 510060, China

e-mail: xiezhubin@gzzoc.com

Y. Zhu

e-mail: zhuyling8 @mail.sysu.edu.cn
P. Fan

e-mail: 489627533 @qq.com

M. Liao
e-mail: 434354945 @qq.com

L. Xiao
e-mail: xIw2007@163.com

G. Yao
e-mail: 41761042@qq.com

Y. Lin
e-mail: linyiq@mail.sysu.edu.cn

X. Gan
e-mail: ganxl@mail.sysu.edu.cn

receiving telephone call (TEL group) for post-dis-
charge follow-up. The primary outcome was the fol-
low-up overall attendance rate on the second postop-
erative day. Secondary outcomes included attendance
rate at the first scheduled follow-up, number of text
message reminders, elapsed time and estimated cost
for follow-up, omission rate of follow-up responses,
and patient satisfaction.

Results The overall attendance rate of follow-up
was significantly higher in the QR group than that in
the TEL group (97.5% vs. 87.5%, p=0.016). As com-
pared with the TEL group, the QR group significantly
reduced the number of text message reminders with
higher attendances at the first scheduled follow-up
(»<0.001, p= 0.001). Besides, the TEL group cost
a median time of 258 s and a median cost of RMB
5.8 yuan to complete a follow-up consultant, but was
associated with a significantly high omission rate
of follow-up responses comparing to the QR group
(»=0.002). Patient satisfaction was comparable
between two groups.

Conclusion QR code follow-up can be more effi-
cient than traditional telephone contact in assessing
the post-discharge recovery after strabismus day sur-
gery, which provides a safe and intuitively alternative
follow-up pathway for identifying issues that may
necessitate further clinical care for more low-risk
ophthalmic day surgeries.

Keywords Quick response code - Telephone -
Follow-up - Day surgery - Strabismus surgery
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Introduction

Ophthalmic surgeries are primarily performed as day-
care procedures, in which patients are admitted and
discharged on the same day [1, 2]. Shortened hospital
stays and progressively earlier discharge for day-care
patients have moved the focus of care from hospital to
home. After discharge, patients are expected to manage
their recovery. These practices leave patients feeling
insecure and worried due to a lack of feedback regard-
ing normality and relevant expectations during recov-
ery. Thus, day surgery generally involves a follow-up
review on the first or second postoperative day (POD)
and is seen as extending nursing care to monitor and
guide rehabilitation after discharge, and additionally, to
ensure a safe transition from hospital to home [2].

Routines for follow-up after day surgery vary, and
with nearly ubiquitous access to mobile phones, tel-
ephone consultation becomes a common choice for
outpatient care [3]. Although telephone follow-up
has demonstrated high patient satisfaction, the time
consuming in telephone consultation places an unex-
pected workload on nursing care. While one consul-
tation takes 10 min, nurses may spend approximately
16 h for 100 patients, which is equal to two nursing
shifts [4]. Since the outbreak of the COVID-19 pan-
demic, the quick response (QR) code has been exten-
sively applied in the field of medical service [5].
QR code is a two-dimensional barcode, which can
be scanned by a smartphone application (for exam-
ple, WeChat) to directly open a web page, link to a
video, or display a text [6]. The extensive global use
of smartphone promises to enhance the feasibility of
utilizing QR codes, and this is especially the case in
China.

In this study, we utilized a pre-generated QR code,
linking to a single-page website displaying a standard
follow-up questionnaire for patients receiving stra-
bismus day surgery. The purpose of the study is to
compare the efficiency of providing follow-up via QR
code with those using telephone.

Methods
Study design and ethics

This prospective, randomized, controlled study was
performed at a tertiary academic eye institution
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in China, from March to September 2020. Study
approval was obtained from the Institutional Review
Board of Zhongshan Ophthalmic Center, Sun Yat-
sen University (No. 2019KYPJ126). This study was
preregistered at the Chinese Clinical Trial Regis-
try (identifier No. ChiCTR1900026591). The study
adheres to the Consolidated Standards of Reporting
Trials (CONSORT) statement. Written informed con-
sent was obtained from all participants.

Study population and randomization

Adult (aged 18-60 years), Chinese-speaking patients
scheduled for monocular strabismus day surgery
(<24 h inpatient stay) under general anesthesia
were assessed for eligibility. Exclusion criteria were
as follows: no access to a smartphone or not having
an available internet connection, visual or hearing
impairment, cognitive disorders, and change to in-
hospital observation overnight after surgery.

Enrolled patients were randomly and equally
assigned to two study groups via a random number
sequence generated by the SAS® software (SAS
Institute, Cary, NC, USA). The QR group received a
QR code for post-discharge follow-up, while the TEL
group received telephone contact for follow-up after
discharge home. Group allocations were concealed
using sequentially numbered sealed envelopes. On
the day of surgery, before patients were ready to dis-
charge from the post-anesthesia care unit (PACU),
a research assistant uninvolved in the process of
follow-ups opened the envelope to reveal the group
assignment. Due to the nature of the intervention,
neither the participants nor the research nurse who
was responsible for performing follow-ups could be
blinded to randomization.

Postoperative care

After surgery, subjects were transferred to PACU
Phase I recovery room where standard monitor-
ing was applied, and vital signs were checked
every 10 min [7]. When patients achieved a modi-
fied Aldrete’s score of 9 or 10, they would be trans-
ferred to PACU Phase II recovery room [8]. Finally,
patients were considered safe to discharge once their
Chung’s Post-Anesthetic Discharge Scoring System
(PADSS) scores achieved at 9 or 10 [9]. A trained and
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registered nurse in the PACU evaluated all the physi-
ological systems.

In Phase II recovery room, patients and their
caregivers were educated on important signs and
symptoms necessitating urgent access to care. Ver-
bal instructions and cautions of nursing care were
reinforced with a 2 min video review before dis-
charge, and a take-home discharge brochure for com-
mon complication management was delivered to the
patients at discharge. Both groups of patients were
offered a 24-h telephone helpline to the physician on
call if they had additional clinical questions or con-
cerns, and they were advised to contact the local hos-
pital emergency department if needing emergency
care.

Post-discharge follow-up

Before hospital discharge, both groups were booked
for follow-up on POD 2 and were notified of their
appointment by a phone message at discharge.
Participants in the TEL group received follow-
up by telephone consultation. The calls were placed
during the daytime on POD 2. Telephone consul-
tations were entirely made in Chinese by a trained
certified research nurse, using a standard question-
naire to ensure consistency. The questionnaire was
created based on the most frequent postoperative
complications after ophthalmic surgeries follow-
ing general anesthesia [7]. If patients had additional
clinical concerns, they were provided with appropri-
ate contact information. The satisfaction level for the
follow-up method was also assessed. These variables
were documented as ‘yes’ or ‘no’ in the electronic
medical record, and any additional patient concerns
were noted as described in detail. In the QR group,
patients received follow-up using QR code. A specific
QR code was pre-generated to link the web version
of the follow-up questionnaire (Fig. 1), which con-
tained questions the same as those in the group TEL.
Before patient discharge, a QR code scan applica-
tion (WeChat) was installed on their smartphones,
and they were trained in application use, including
how to move from question to question, how to input
a response, and how to submit, by the nurses in the
PACU. A research nurse would extract and check the
responses through the computer client on the follow-
up day. Based on patient responses, if the assess-
ment demonstrated an abnormal recovery, defined as

worsening pain despite the use of analgesics, signs or
symptoms of uncontrolled complications (i.e., high
fever, severe vomiting, etc.), or persistent bleeding at
the incision site, a nurse-initiated telephone call was
made to the patient with treatment advice.

For those who were incomplete follow-up at their
appointment time, they were given a reminder by
phone message once again. Lost to follow-up was
defined as unable to complete follow-up via QR code
or be contacted via telephone after 3 times of addi-
tional message reminders.

Study outcomes

The primary outcome was the overall attendance rate
for post-discharge follow-up on POD 2. Secondary
outcomes included attendance rate at the first sched-
uled follow-up, number of text message remind-
ers, elapsed time and estimated cost for follow-up,
omission rate of follow-up responses, and patient
satisfaction.

Attendance rate of follow-up was defined as suc-
cess to contact patients in the TEL group or initiative
to complete the web-based follow-up via QR code in
the QR group during the allocated period. Satisfac-
tion level was measured on a three-point scale from
1 to 3 (1: completely unsatisfied, 2: neutral, 3: com-
pletely satisfied).

Statistical analysis

Based on our preliminary study, the overall attend-
ance rate of post-discharge follow-up was approxi-
mately 81% for ophthalmic day-care patients. We
expected a 15% increment by using a QR code for fol-
low-up (90%), allowing a 10% drop-out. Assuming a
type I error of 0.05 and a power of 0.8, a sample size
of 160 was calculated with 80 allocated to each arm.
Data were analyzed using the intention to treat
principle. The analysis was performed using SPSS
23.0 (SPSS Inc, Chicago, IL). Data were inspected
and assessed for distribution according to the Kol-
mogorov—Smirnov test. Normally distributed data
were expressed as mean + SD and analyzed with Stu-
dent’s ¢ test, non-parametric data were expressed as
median (IQR) and compared using Mann—Whitney U
test. Categorical data were expressed as frequencies
with percentages and analyzed using the chi-squared
test or Fisher exact test as appropriate. Logistic
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FOLLOW-UP

“Date of surgery

QUESTIONNAIRE

Please complete the following questions based

on your actual state within 24 hours after

discharge.

*Name

“Age

*Gender

* (4) Any hoarseness?

Yes

No

« (5) Did you suffer from dysuria after

the surgery?
Yes

No

» (6) Any headache?
Yes

No

% (7) Any nausea?

Yes

Female

Male

* (1) How are you feeling today?
Satisfied
Good

Poor

* (2) Any eye pain?
Yes

No

(3) Any sore throat?
Yes

No

% (7) Any nausea? * (10) Were you readmitted after
discharge?
Yes
Yes
No
No

* (8) Any vomiting?
* (11) Did you take any other medicine
Yes (excluding the medicine already taken
before the surgery) after discharge?
No
Yes

% (9) Any dizziness? No
Yes
% (12) Please rate your overall
No satisfaction with this follow-up.

Satisfied

* (10) Were you readmitted after

discharge? Good

Yes Poor

B

Fig. 1 A Quick response code used for post-discharge follow-up; B Application function diagram on mobile that demonstrated the

English web version of the follow-up questionnaire

regression was used to identify the potential influence
factors of overall attendance rate of post-discharge
follow-up. A two-tailed P value <0.05 was consid-
ered statistically significant.

Results

A total of 180 patients were screened for eligibil-
ity from March to September 2020, and 160 met
the inclusion criteria and were randomized into two
groups. Figure 2 details the flow schema of all study
patients. Baseline demographics were comparable
between the two groups (Table 1).

@ Springer

As shown in Table 2, the primary outcome,
which was the overall attendance rate of follow-up,
was significantly increased in the QR group than
that in the TEL group (97.5% vs. 87.5%, p=0.016).
The attendance rate at the first scheduled follow-up
was 91.3% for the QR group, whereas 71.3% for the
TEL group (p=0.001). The number of additional
message reminders dramatically reduced in group
QR than that in group TEL [0 (0-0) vs. 1 (1-2),
p=0.002]. In group TEL, a median time of 258
(217-319) s was cost on the telephone call to con-
tact (approximately 5 min), which was equivalent
to cost RMB 5.8 (4.8-7.1) yuan for each patient
to complete a telephone follow-up. Meanwhile,
the omission rate of follow-up responses in group
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Enroliment

180 Patients assessed for eligibility

Excluded (n=20)
- Declined to participate (n=8)
- Not meeting inclusion criteria (n=12)

4 No smartphone (n=5)

¢ Visual impairment (n=5)

4 Change to in-hospital observation
overnight after surgery (n=2)

Randomized (n=160)

y

Allocated to QR group (n=80) Allocated to TEL group (n=80)

- Received allocated intervention (n=80) Allocation - Received allocated intervention (n=80)

- Did not receive allocated intervention (n=0) - Did not receive allocated intervention (n=0)
A

Lost to post-discharge follow-up (n=2) Follow-Up Lost to post-discharge follow-up (n=10)

Analyzed (n=80) Analyzed (n=80)

- Primary outcomes assessed (n=80) ] - Primary outcomes assessed (n=80)

- Secondary outcomes assessed (n=80) Analysis - Secondary outcomes assessed (n=80)

- Patient satisfaction assessed (n=78) - Patient satisfaction assessed (n=70)

- Follow-up responses assessed (n=78) - Follow-up responses assessed (n=70)

Fig. 2 CONSORT flow diagram. CONSORT, Consolidated Standards of Reporting Trials; QR, quick response code for follow-up;

TEL, telephone for follow-up

QR greatly reduced to 2.5% from 18.8% in group
TEL (p=0.002). Among the reasons, 2 (2.5%) and
10 (12.5%) of patients lost to follow-up in the QR
and TEL groups, respectively, and 5 (6.3%) in the
TEL group were omitted during data processing.
Satisfaction was relatively high with both follow-
up methods (91% vs. 91.4% for satisfied, 9.0% vs.
8.6% for neutral in the QR and TEL group, respec-
tively; p=0.931), and none of the patients com-
plained of dissatisfaction.

Apart from the grouping (OR=5.571,
p=0.030), no further correlation was found
between the primary outcome and other essential
characteristics of the two groups (Table 3).

Discussion

This study demonstrates that, in comparison with fol-
low-up telephone contacts, introducing QR code for
routine follow-up after strabismus day surgery was
found to be efficacious with better attendance and less
data omission, potentially giving a reduction in the
workload of nursing care as well as the medical cost.
Owing to factors such as improvements in anes-
thetics and advances in surgical techniques, day sur-
gery has become common, especially for ophthalmol-
ogy [10]. Yet a patient admitted for ophthalmic day
surgery is postoperatively monitored for only a few
hours before being discharged, at which point the
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Table 1 Baseline

: Variable QR group (n=80) TEL group (n=80) p value
demographics
Age, years, median (IQR) 24.5 (21.0-32.0) 27.0 (23.0-33.0) 0.249
Gender n(%)
Male 45 (56.3) 40 (50.0) 0.526
Female 35 (43.7) 40 (50.0)
Educational level n(%)
Less than high school graduate 19 (23.8) 21 (26.3) 0.715
High school graduate or greater 61 (76.2) 59 (73.7)
Patients’ sources n(%)
Rural 25(31.2) 26 (32.5) 0.865
Urban 55 (68.6) 54 (67.5)
Employment status n(%)
Student 15 (18.8) 8 (10.0) 0.120
Employed 50 (62.5) 48 (60.0)
Unemployed 15 (18.8) 24 (30.0)
Monthly household income, ¥, n(%)
<5000 29 (36.3) 33 (41.3) 0.872
OR quick response code for 5000-9999 19 (23.8) 18 (22.5)
follow-up, TEL telephone 10,000-19,999 26 (32.5) 25 (31.2)
for follow-up, IOR >20,000 6 (7.4) 4(5.0)
interquartile range
Table 2 Outcomes for post-discharge follow-up between two groups
Variable QR group n=80)  TEL group (n=280) XZ/Z value  p value
Overall attendance of follow-up, n(%) 78 (97.5) 70 (87.5) 5.766 0.016*
Attendance at the first scheduled follow-up, n(%) 73 (91.3) 57 (71.3) 10.503 0.001*
Number of text message reminder, median (IQR) 0 (0-0) 1(1-2) —-9.898 0.000*
Elapsed time per person for follow-up, second, median (IQR)  — 258 (217-319) - -
Estimated cost per person for follow-up, ¥, median (IQR) - 5.8 (4.8-7.1) - -
Omission of follow-up responses, n(%) 2(2.5) 15 (18.8) 9.478 0.002*
Lost to follow-up 2(2.5) 10 (12.5)
Data processing omission 0 (0) 5(6.3)
Patient satisfaction with follow-up, n(%) 0.007 0.931
Satisfied 71 (91.0) 64 (91.4)
Neutral 7(9.0) 6 (8.6)
Unsatisfied 0 (0) 0 (0)

OR quick response code for follow-up, TEL telephone for follow-up, /QR interquartile range

patient must assume primary responsibility for moni-
toring his or her own recovery. Therein, day-surgery
units employ a wide variety of practices for routine
follow-up assessments of adults who have under-
gone surgery to ask about their recovery and com-
plications. As a general approach, telephone follow-
up has proved to be highly satisfactory and easy to
implement after day surgery to reassure patients and

@ Springer

manage potential early complications in the first two
days [11]. However, our findings demonstrated that
12.5% of patients were lost to follow-up after hospital
discharge due to difficulty contacting by telephone,
which is comparable with the existing literature
establishing a non-attendance rate of 14.6% at post-
operative telephone review in a general surgical out-
patient cohort [12]. Attendance rate is important in
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Table 3 Univariate logistic regression on influence factors of
overall attendance rate of post-discharge follow-up

Variable p OR (95%CI) p value

Group

QR 1.718 5.571 (1.180, 0.030
26.305)

TEL Reference

Female sex 0.612 1.844 (0.532,6.391) 0.334

High educational 0.000 1.000 (0.257,3.891) 1.000

level*

Patients’ sources

Rural 0.365 1.440 (0.373,5.561) 0.597

Urban Reference

Employment status

Student 0.800 2.225 (0.268, 0.459
18.498)

Unemployed 0.626 1.871 (0.386,9.077) 0.437

Employed Reference

Monthly household income, ¥

<5000 0.477 1.611 (0.161, 0.685
16.087)

5000-9999 —0.087 0.917 (0.091, 9.253) 0.941

10,000-19,999 0.575 1.778 (0.166, 0.635
19.065)

> 20,000 Reference

OR quick response code for follow-up, TEL telephone for fol-
low-up, OR odds ratio, CI confidence interval

“High educational level includes high school graduate or
greater

evaluating the effectiveness of follow-up consultation,
and poor patient attendance to scheduled follow-up
is associated with a high risk of missing complica-
tions. Instead of telephone follow-up, QR code-based
follow-up is more effectively with lower rate of loss
to follow-up for remote symptom monitoring during
postoperative recovery, which will be useful in help-
ing to guide improvements in the areas of anesthe-
sia and postoperative care of patients who currently
receive low-risk ophthalmic day surgery.

In our results, follow-up using a QR code linked
to better attendance rate when comparing to those
using telephone. With increased dependence on
smart devices at present, mobile health has become
an integral part of medical service and shapes the
way patients interact with healthcare providers [13].
As COVID-19 is rapidly spreading around the world,
China’s government has implemented a health QR
code in normalized health surveillance to identify

people potentially exposed to COVID-19. Impres-
sively, the health QR code has been applied in more
than 300 Chinese cities and covers at least 900 mil-
lion users, thus raising the feasibility of applying the
QR code for postoperative follow-up [14]. Moreover,
using QR code follow-up gives patients the choice to
complete the follow-up questionnaire at any time on
the appointment day, which is flexible and avoidance
of missing calls.

Other advantages of QR code follow-up comprise
the omission of elapsed time for patient consulta-
tions and the elimination of the fees associated with
telephone calls. As we estimated, a 5-min self-report-
ing questionnaire on mobile compared with a 5- to
10-min nurse-led follow-up call would most likely
show savings in charges of calls and salary costs of
the calling nurses. Moreover, all data of QR code fol-
low-up could be extracted with one click on computer,
which just cost a few minutes. Instead, responses of
telephone follow-up needed to be manually entered
into the database one by one, which approximately
took one minute to entry one questionnaire. It is obvi-
ously that QR code follow-up could effectively reduce
the nursing workload by consuming less time in data
extraction, thus freeing up resources for more appro-
priate usage.

Our study included yes/no questions regarding
post-discharge healthcare consultants. In the returned
questionnaires, missing answers were more frequent
in telephone follow-ups (18.8% vs. 2.5%). These
results show that QR code follow-up is more likely to
improve the quality of data, seen as a decrease in the
omission of follow-up information. Previous work has
shown the importance of patient education and medi-
cation reconciliation before discharge in reducing
postoperative pain and disability after day surgery,
therein preventing problems from occurring or wors-
ening and reducing readmissions [15, 16]. Therefore,
in our protocol, patients should receive adequate edu-
cation before discharge, with those early common
complications managed in the usual manner, and be
given a 24-h phone number to contact if any concerns
arose.

Our high patient satisfaction with post-discharge
follow-up demonstrates that patients do expect fol-
low-up in some forms, which can adequately provide
reassurance. However, we noted some limitations to
our study. First, it may be inconvenient for patients
to use the smartphone after ophthalmic surgeries,
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but we educated both the patients and their caregiv-
ers before the surgery to overcome the problems.
Second, the study population was relatively younger
with a median age of 25.5 years because of the epi-
demiological characteristics of strabismus. These
results may not apply to the elderly, who may prefer
to be followed up with traditional ways, for exam-
ple, clinic review or telephone consultation. Further
study should be conducted to include a broad range
of patients regarding age and different types of oph-
thalmic surgeries. Our future study with a larger sam-
ple size will further investigate an upgrade to the QR
code application, for example, to upload pictures to
the system or to add spaces for general comments, so
that we can better understand the patient recovery.

In conclusion, our results show that post-discharge
QR code follow-up is associated with a higher attend-
ance rate, better quality of data, cost and nursing sav-
ings. Its success in the setting of strabismus surgery
also forms a strong basis to extend its utility in other
types of uncomplicated ophthalmic day surgery.
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