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Abstract
Background: Long-term follow-up for benign surgery is of importance, but due to small administrative and logistic capacity not available. This study describes the 
results of our online data collection system used in a cohort of patients after antireflux surgery. We compared the online system with the previously used paper based 
data collection.

Methods: This study included 294 patients following laparoscopic antireflux surgery. It compares response rates and completeness of collected data between a group 
that uses an online data collection system, using automated e-mails, and a group that completed data on paper. Also, improvement and satisfaction after surgery are 
compared between both methods of data collection.

Results: Response rates with online data collection were 86.3%-90.4%. This is significant higher when compared to collection with paper questionnaires (11.9%-
66.4%; P<0.001). Completeness of collected data is higher with the online system as well (94.9%-99.3% vs. 54.5%-75.0%; P<0.05). Improvement of GORD-related 
quality of life, improvement of dysphagia complaints, satisfaction of surgery and the number of patients that would undergo this operation again (based on their 
postoperative situation) are equal in the online and paper group.

Conclusions: Online follow-up leads to high response rates and high completeness of data. It is a user-friendly way to collect data in large cohorts of patient with 
benign pathology. This data can be used to inform patients on the surgeon or hospital results for a specific treatment and is useful for healthcare providers to evaluate 
treatments.
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Introduction
Patient Reported Outcome Measures (PROMs) are increasingly 

used as valuable parameters of quality of medical care [1-4]. The main 
advantage of PROMs is that the patient’s opinion is not interpreted or 
influenced by a researcher or clinician [5].

For malignant diseases, data collection and evaluation of care is an 
integrated and established part of clinical practice. Funded by health 
care companies, it is well-organized, validated and reliable according to 
(inter-) national guidelines and databases [6-13]. However, for benign 
pathology, follow-up after treatment is often not available.

In benign surgery the balance of surgical harm and change in 
quality of life is more important, since surgery is not lifesaving. The 
outcomes of treatments could be registered, amongst others to inform 
other patients. The increasing demand of clinical results in health 
care by National Health Agencies and insurance companies to justify 
hospital contracts may be another interesting reason to report outcome 
of treatment in benign disease [14].

Active follow-up after benign surgery carries a considerable high 
logistic and administrative burden, making it often impossible to follow 
patients yearly, notwithstanding the impact on costs of data managers 
and hospital visits. For this reason, an unmet need exists for alternative 
methods for follow-up. As a consequence, we have attempted to 
provide potential solutions for this problem.

In our practice, we have chosen to use routine questionnaires, 
printed on paper, and handed these to the patients during their 

visit to the outpatient clinic before and after laparoscopic antireflux 
surgery or sent the questionnaires by regular mail. These data were 
collected prospectively for all patients on yearly base, and consisted 
of questionnaires, both validated health-related, quality of life and 
disease specific as well as questions to evaluate quality of care. Since 
not all questionnaires were completed by all patients and therefore 
often not useable, we were searching for a better follow-up method. In 
our hospital an online data collection system was developed (Research 
Manager®) with an option for online questioning per e-mail. We 
hypothesised that this online follow-up would lead to a better response 
rate and more complete data. In this study we describe the response 
rate and completeness of the collected data between the online and 
‘offline’ questionnaires in a large cohort of patients after laparoscopic 
antireflux surgery.

Material and methods
All patients that were planned for antireflux surgery suffering 

gastro-oesophageal reflux disease (GORD), hiatal hernia oeophagei 
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(HHO) or achalasia in our hospital were asked to join the follow-up 
program. Patients who were mentally incapable to fill in questionnaires, 
younger than 18 years, incapable to speak the Dutch language or 
patients that were diagnosed for a different disease during preoperative 
investigations or during surgery were excluded. QoL measurements 
consisted of one preoperative questionnaire, and six postoperative 
questionnaires. The first postoperative questionnaire was send three 
months postoperative, the following questionnaires were send one year 
up until five years postoperative.

Patients were seen in the outpatient clinic four weeks and three 
months postoperative, and again if needed. All patients received yearly 
telephone calls up until five years postoperatively.

Surgical procedures

All surgical procedures were performed laparoscopically. 
Fundoplications were performed in three different methods. The most 
used is the 180º anterior fundoplication as described by Gatenby, et al 
[15]. The laparoscopic 360º Nissen fundoplication has been described 
by Jamieson, et al [16]. The Toupet fundoplication is a partial posterior 
(270º) fundoplication [17]. We performed this type of fundoplication 
mostly in 2013 and 2014 in a multicenter trial that compared the 180º 
anterior fundoplication with the Toupet fundoplication (MANTA 
trial).

For patients suffering achalasia we performed a laparoscopic Heller 
myotomy [18], followed by a 180º anterior Dor fundoplication, as 
described by Rosati [19].

Objective follow-up

Barium-swallow X-rays were performed three to six months 
postoperative. Objective investigations such as 24-hours-pH-metric, 
endoscopy, oesophageal manometry were performed postoperatively 
only on indication given the invasive character.

Questionnaires

The questionnaires included the validated Gastro-Esophageal 
Reflux Disease health related Quality of Life (GERD-hr-QoL) for 
GERD-related quality of life [20-23], and the validated QLQ-OES-24 
for scoring dysphagia [24,25]. We used 10-point Visual Analogue 
Scales [26], and asked patients to score their symptoms, satisfaction 
about preoperative information, quality of care (outpatient, surgical 
department, ward, etc), waiting time for the operation, postoperative 
care, and satisfaction after surgery. Also, we asked patients if they 
would undergo the same operation again, should have undergone this 
operation earlier and if they would recommend this operation to a close 
relative or good friend with equal symptoms, knowing what the results 
are after surgery. All questionnaires were given at all time points.

Follow-up on paper

Paper questionnaires were handed to the patients during their 
visit to the outpatient clinic before and after surgery. The could use the 
prepaid envelope to return the questionnaires. When needed, patients 
were reminded by telephone to complete their questionnaire. The 
returned questionnaires were entered in an electronic database.

Online follow-up

Our software program (Research Manager®) is an online database 
in which we prospectively collect all patient characteristics and surgical 
details. Patients received an automatically generated e-mail with a 
secured link to the online questionnaire, on set time points, based on 

the date of operation. Patients were reminded by email after seven days 
and more often, if needed. Patient responses are saved automatically in 
the online database. Preoperative details, surgical details and clinical 
details are filled in by the surgeon or ward physician.

All data are exportable to an Excel or SPSS file, which makes it easy 
to analyze for scientific purposes.

Analyses

For this study we selected all patients who underwent laparoscopic 
antireflux surgery in our clinic. We compared the response rate of a 
cohort of patients that used paper follow-up with a cohort that used 
online follow-up. Furthermore, we compared the completeness of the 
received questionnaires between the paper-collected and the online-
collected data.

Few patients switched from paper follow-up to online follow-up. 
We performed a subanalysis with all switchers in which we compared 
the completeness of their questionnaires that were done on paper to the 
latter, completed online.

We compared baseline characteristics and results of the 
questionnaires between the paper and the online group. Furthermore, 
we analysed the improvement after surgery which we also compared 
between the paper group and the online group.

Statistics

Continuous data were analysed using normalcy tests to see 
which data were parametrically and non-parametrically distributed. 
Parametrically distributed data were analysed using Student t tests. 
Non-parametric data were analysed using Mann–Whitney U tests. 
Categorical data were analysed using Chi-square tests and Fisher’s 
exact tests (Figures 1 and 2). Statistical analyses were performed using 
IBM’s Statistical Package for Social Sciences (SPSS), version 22 for 
Apple Macintosh OS (IBM corp., Armonk,New York, USA). A p value 
of less than 0.05 was considered to be statistically significant.

Figure 1. Flowchart.
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Ethical approval

Patients gave informed consent and were informed about the 
purposes of the completed questionnaires and securely saved data. All 
data (both on paper and online) were coded before exported to the 
database. The Institutional Review Board of our hospital has evaluated 
our study protocol and approved it without further obligations.

Results
294 patients were included in our follow-up. Six patients were 

excluded (mentally incapability to fill in questionnaires (n=2); age 
younger than 18 years (n=1); incapability to speak and read the 
Dutch language (n=1); blindness (n=1); peroperative other diagnosis 
(n=1)). All patients underwent laparoscopic antireflux surgery, for 
either gastro-oesophageal reflux disease (GORD, n=148), hiatal hernia 
oesophagei (HHO, n=126) or achalasia (n=20). 143 patients started 
in the paper follow-up, 151 started in the online follow up. During 
follow-up in time, 57 patients switched from paper to online follow-up 
and one patient switched from online to paper follow-up (Figure 3). 
Patient characteristics were equal in both groups, except for operation 
type (Table 1). This was mainly because the number of Toupet 
fundoplications was higher in the online group due to participation in 
the MANTA trial as described above.

Response rates of the group using online follow up were significant 
higher compared to the group using follow-up on paper preoperatively, 
three months, one year and two years postoperatively (P<0.001 (Figure 
1)). The completeness of the collected data was significant better for the 
online group compared to the paper group (P<0.05 (Figure 2)).

57 patients switched between follow-up method, from paper 
to online. Of these patients, 36 (63.2%) responded their initial 
questionnaire on paper. Their next questionnaires were filled in 
using the online system. Subsequently, 50 of these ‘switchers’ (87.7%) 
responded using the online system. Table 2 shows that the completeness 
of the received data for this group had increased significant with use of 
the online follow-up (77.8% on paper vs. 100% online; P=0.001).

At three months postoperative GERD-hr-QoL was lower in the 
paper group when compared to the online group (1.0 vs. 2.0; P=0.046). 
Preoperative and at 12 and 24 months postoperative the scores were 
equal. OES-24 scores were comparable in the paper and the online 

group. Satisfaction of surgery was better in the paper group at three 
months postoperative (9.0 vs. 8.0; P=0.009), but equal at 12 and 24 
months postoperative. The majority of the patients would undergo the 
operation again, with the knowledge of what the effects were on their 
personal complaints. This is equal in the paper and the online group. 
Improvement of the GERD-hr-QoL and OES-24 was equal in the paper 
group and the online group (Table 3).

Figure 2. Response Rate.

Figure 3. Completeness of received data.

Overall 
(n=294)

Paper 
(n=143)

Online 
(n=151) P-value

Agea 56.3 ± 15.3 56.1 ± 17.2 56.5 ± 13.3 0.831

Genderb
Male 108 (36.7%) 48 (33.6%) 60 (39.7%) 0.279

Female 186 (63.3%) 95 (66.4%) 91 (60.3%)
Heighta 1.71 ± 0.10 1.71 ± 0.10 1.72 ± 0.10 0.244
Weighta 81.2 ± 13.9 80.6 ± 14.2 81.7 ± 13.7 0.511

BMIa 27.7 ± 4.3 27.7 ± 4.6 27.6 ± 4.1 0.804
Pathologyb HHO 126 (42.9%) 62 (43.4%) 64 (42.7%)

0.726GORD 148 (50.3%) 73 (51.0%) 74 (49.3%)
Achalasia 20 (6.8%) 8 (5.6%) 12 (7.9%)
Anterior 

180º partial 238 (81.0%) 118 (82.5%) 120 (79.5%)

<0.001

Nissen 19 (6.5%) 17 (11.9%) 2 (1.3%)
Heller 

myotomy & 
Dor

20 (6.8%) 8 (5.6%) 12 (7.9%)

Toupet 17 (5.8%) 0 (0%) 17 (11.3%)

Re-operationb 13 (4.5%) 8 (5.6%) 6 (4.0%)

0.653
Re-operation from other 

clinicb 15 (5.1%) 6 (4.2%) 9 (6.0%)

BMI = Body Mass Index
HHO = Hiatal Hernia Oesophagei; 
GORD = Gastro-Oesophageal Reflux Disease Data presented as either a: mean (standard 
deviation), or b: number (percentage).

Table 1. Patient characteristics.

Initial paper (n=36)  Last online (n=50) P-value
Completion rate 27 (77.8%) 50 (100%) 0.001

Initial paper = patients that completed their initial questionnaires on paper and switched 
to online during follow-up.
Last online = patients that completed questionnaires online, while their previous 
questionnaires were completed on paper.

Table 2. Completion rate of switchers between paper and online follow-up.
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Our results show higher response rates and completeness of 
received data using online follow-up. Also, a group of switching patients 
show improvement in response rate and completeness of data with 
use of the online follow-up. This can be explained by the automated 
reminders for patients that did not complete their questionnaires, but 
also by the fact that it takes less effort for patients to complete their 
questionnaire. They can fill in the questionnaires on their smartphone 
and do not need to return the questionnaires during their next visit 
to the outpatient clinic nor have to bring the envelope to the mailbox. 
The higher response and completeness rates are also accompanied by 
low efforts for researchers, due to automated e-mails and automated 
reminders for patients.

Since a few patients favor follow-up on paper due to difficulties 
using the computer and accessing the internet, online follow-up should 
not be the only method offered to patients, and optional ‘offline’ follow-
up on paper should still be available.

Postoperative improvement of scores were not different between the 
groups, which means the effects of antireflux surgery are comparable in 
the online and offline group. For the lower GERD-hr-QoL score three 
months postoperative for the paper follow-up group we do not have a 
good explanation. However, improvement of this score when compared 
to the preoperative score is comparable with the online follow-up. The 
OES-24 was the questionnaire that was most often incomplete. This can 
be explained by the length of this questionnaire: it is the section with 
the most questions.

Antireflux surgery has been overshadowed by bad results in the 
past, with poor follow-up. A strong belief that antireflux surgery 
should not be recommended to patients has dominated the referral 
pattern in the Netherlands (43). We chose to prospectively collect all 
data after antireflux surgery to provide objective and subjective high-
quality data for the referring physicians and for patients. The results 
of this follow-up can be used to rectify these thoughts, and restore the 
place of antireflux surgery as effective treatment. The patient-reported-
outcome-measures in this study can be used to adjust perioperative 
care and, if needed, surgical techniques, like it has done in the past 
(44). It is valuable for patients to present results directly derived 
from other patients, and to show the opinion of patients on success 
of their treatment. Instead of using common numbers from literature, 
this will lead to more precise data to inform patients about outcome, 
complications, PROMs and therefore patient satisfaction.

The data that are collected could be used for research purposes and 
health-standards, and for direct patient-care as well, since the results 
of the questionnaires can be directly accessed in the database during 
outpatient follow-up or other patient contacts.

The results of this study could be used to stimulate health 
professionals to create online data-collecting systems for follow-up of 
benign diseases. It could be widely used, with other options for more 
accurate and complete follow-up.

In conclusion, online follow-up leads to high response rates and 
high completeness of data. It is a user friendly way to collect data in 
large cohorts of patient with benign pathology. This data can be used 
to inform patients on the surgeon or hospital results for a specific 
treatment. Further studies for other treatments than antireflux surgery 
are warranted.
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Discussion
Online follow-up leads to high completeness of data in this cohort 

following laparoscopic antireflux surgery. This is due to higher response 
rates, but also due to less missing data. Patients that initially start with 
paper follow-up show significant higher completeness of data when 
switching to online follow-up for their next questionnaires.

Patient Reported Outcome Measures (PROMs) are important to 
assess quality of care and outcome of treatments (1-5,27). This can be 
measured with both validated questionnaires and Visual Analogue 
Scales, Likert-scores or Visick-scores [26,28,29].

In oncological surgery, PROMs are widely used. Registration of 
outcome is common and research with PROMs in cancer patients 
shows that its use enhances patient-clinician communication, patient-
satisfaction and eventually quality of care [6-13,30-35]. Partly due to 
the lack of capacity or funding for traditional follow-up, long-term 
follow-up is generally not available for high-volume elective treatments 
such as cholecystectomy, inguinal hernia repair, rubber band ligation 
of hemorrhoids etc. Since National Health Agencies and insurance 
companies put more pressure on health care providers to warrant 
their results of treatment, it might be interesting to report those results 
[14]. Also, benign surgery is often performed to improve quality of 
life. Therefore, PROMs, and specifically health-related quality of life 
measures, are suitable for this follow-up.

In the past, several methods of collecting data were used, with 
different results. This varies from paper questionnaires sent by 
conventional mail, patient-reported diaries, telephone interviews, 
clinical or home interviews and to online, web-based questionnaires 
[36,37]. Electronic data collection methods were used as well, and 
showed to be reliable and valid with good patient participation [38-42]. 
Follow-up after surgery for benign diseases may ask for administrative 
and logistic challenges in a time with a lot of pressure on healthcare 
for budget cuts. Therefore, inventive and efficient methods of data 
collection with a low workload are needed. Russel et al found that 
an interactive automated telephone system was effective for a high 
response rate, and analysed the sociodemographic differences between 
patients that preferred different methods of data collections. In our 
cohort, availability of internet or computers was not an issue, so a 
socio-economic bias is not probable.

In this study baseline characteristics were comparable between 
the ‘online’ group and the ‘offline’ group (that completed follow-up 
on paper), except for the type of operation due to the multicenter 
MANTA-trial.

Preop 3 months 
postoperative

12 months 
postoperative

24 months
postoperative

GERD-hr-QoLa 13.0 (13) ‡ 1.0 (5.0)* † 2.0 (7.0)* † ‡ 2.0 (5.8)* † ‡

OES-24a 46.0 (14) ‡ 36.0 (11.0)* † ‡ 34.0 (12.0)* † ‡ 33.0 (11.0)* † ‡

Satisfactiona - 8.0 (3.0) 8.0 (3.0)‡ 8.0 (2.3)‡

Operation 
againb - 175 (90.7%)‡ 119 (89.5%)‡ 66 (94.3%)‡

GERD-hr-QoL = Gastro-oesophageal reflux disease health related quality of life 
questionnaire. OES-24 = dysphagia questionnaire.
Satisfaction = satisfaction after surgery (VAS 1-10).
Operation again = number of patients that would undergo the operation again, knowing 
the results afterwards.
Data presented as either a: median (interquartile range), or b: number (percentage). * = 
significant difference when compared to preoperative scores (P<0.001). † = no difference 
in improvement when compared to preoperative scores between paper and online follow-
up (P>0.05). ‡ = equal in paper and online follow-up (P>0.05).

Table 3. Overall results of questionnaires.
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