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Students and physicians 
differ in perception of quality 
of life in patients with tumors 
of the upper gastrointestinal tract
Lena Schooren 1, Grace Oberhoff 1, Sandra Schipper 1,4, Alexander Koch 2, Andreas Kroh 1, 
Steven Olde Damink 1,3,5, Tom F. Ulmer 1,3,5, Ulf P. Neumann 1,3,5, Patrick H. Alizai 1,6,7 & 
Sophia M. Schmitz 1,5,7*

Health-related quality of life (HRQoL) has recently gained importance as treatment options for 
tumors of the upper GI tract lead to improved long-term survival. HRQoL is often estimated by 
physicians even though their reliability and the impact of outside factors such as contact time and 
level of medical education is unclear. Therefore, in this study we investigated the correlation between 
physicians’, students’, and patients’ assessment of HRQoL. 54 patients presenting with tumors of the 
upper GI tract were included and asked to fill out the standardized HRQoL questionnaires EORTC QLQ-
C30 and QLQ-OG25. Attending physicians and medical students filled out the same questionnaires 
through estimation of patients’ HRQoL. Correlation was assessed through Pearson’s and Kendall’s 
τb coefficients. Physicians’ and patients’ assessments correlated for one out of six of the functional 
and a third of the symptom scores. Students’ and patients’ assessments correlated for one third of 
the functional and two thirds of the symptom scores. Students tended to underestimate patients’ 
symptom burden while physicians tended to overestimate it. Physicians failed to correctly assess 
several pathognomonic symptoms in this study. Students showed higher correlation with patients’ 
symptoms than physicians. Even so, this adds to mounting evidence that shows the benefit of using 
patient-reported outcomes as a gold standard regarding HRQoL.

Health-related quality of life (HRQoL) is gaining importance in daily practice as an outcome parameter for 
therapy of malignant and non-malignant diseases. Historically, tumors of the upper gastrointestinal (GI) tract 
ensue heavy reduction of HRQoL due to the tumor itself, the restricted food intake and the aggressive therapeutic 
approach1,2. Recently, developments in the therapeutic approach including neoadjuvant chemotherapy have led 
to improved long-term survival3–7. Consequently, attention has been directed on patients’ HRQoL during and 
after therapy, as HRQoL is known to decrease significantly after surgery8,9.

Ideally, HRQoL as an outcome parameter is obtained through direct questioning of the patient as patient 
reported outcome. Patient reported outcomes are defined as ‘any outcome evaluated directly by the patient 
himself and based on patient’s perception of a disease and its treatment(s)’ as per the definition published by 
the European Medicines Agency10. Various validated measures for assessment of patient reported HRQoL are 
available, most prominently in the form of questionnaires supplied by the European Organisation for Research 
and Treatment of Cancer.

Despite this, discussion of cancer-specific symptoms (CSS) and HRQoL is oftentimes not implemented in 
clinical practice and HRQoL sometimes is assessed by the physician based on the clinical impression due to 
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time constraints or a patient’s inability to participate in standardized HRQoL measurements11–13. This clinician-
reported HRQoL might then affect the pre- and postoperative access to additional treatment such as pain medi-
cation, physiotherapy or dietician advice14, potentially leading to over-as well as undertreatment.

Studies have demonstrated poor concordance of by-proxy and patient-reported assessments of quality of life 
in other patient cohorts15–22. This also applies to the postoperative phase. While patients understand the juristic 
need for technical information prior to surgery, they also wish for more information about the postoperative 
routine and HRQoL, which is not yet recognized by physicians18. Furthermore, HRQoL, especially social func-
tion, has been shown to be a prognostic factor for patient survival in various cancers, which underlines the 
interest in patients’ HRQoL17,19. Despite this scientific base, this method of patient-reported outcome (PRO) has 
not yet become the standard in all aspects of clinical care and systematic assessment of HRQoL is not performed 
comprehensively. There have been various studiess15–22, but so far there have been no studies on the congruence 
of the assessment of HRQoL made by physicians and patients for patients with tumors of the upper GI tract. 
Furthermore, though medical students often take part in patient assessment, up to now no studies have investi-
gated the accuracy of students’ assessments of patients’ HRQoL.

For these reasons, we deemed it necessary to further investigate the differences in HRQoL evaluations by 
patients and physicians as well as medical students for tumors of the upper GI tract and evaluate the distribu-
tion of potential blind spots in by-proxy assessment of HRQoL by physicians or students in clinical practice.

Methods
Trial design and study population
Between August 2020 and September 2021, patients who presented at the outpatient clinic of RWTH Aachen 
University Hospital’s Department of Visceral Surgery with tumors of the upper GI tract were asked to participate 
in this study as part of the establishment of a data base for research on the relationship between HRQoL, nutri-
tion and sarcopenia in patients with tumors of the upper GI tract23.

Patients who were under 18 years of age and those with insufficient level of German language were excluded 
from the study. Patients provided written, informed consent for participation in the study. This study was 
approved by the ethics committee of RWTH Aachen University (#EK 419/20). Two female medical students 
(with experience of at least three years of medical studies) and two physicians (one male, one female, with clini-
cal experience of six or more years) took part in the completion of questionnaires as part of their work in the 
upper GI research group. All participating physicians and students were familiar with the applied questionnaires.

Data collection
HRQoL was assessed as patients presented for staging appointments prior to or after neoadjuvant treatment 
and 6 months after surgery. Information was collected prior to surgery and then sorted into groups depending 
on their treatment status to account for the different situations of patients in various treatment phases. The t1 
group is comprised of questionnaires by patients that had not yet received neoadjuvant therapy whereas patients 
that had completed neoadjuvant therapy were put in the t2 group. All patients were invited back for a follow-
up appointment 6 months after receiving surgery and were assessed for HRQoL. The risk for learning bias was 
rated as low as there was a considerable amount of time between the assessments. Patients that presented in the 
outpatient clinic were asked to fill out a printed German version of the EORTC’s QLC-C30 and QLQ-OG2515,16 
questionnaires after patient-physician contact. The QLC-C30 questionnaire consists of 30 questions about general 
cancer related functions and symptoms while the QLC-OG25 includes 25 questions that are specific to symptoms 
of upper GI tumors. For each question except two that assess overall health status and general quality of life 
(QoL) patients were asked to answer on a scale of 1 to 4 according to how much they agree with the statement or 
question, ranging from “not at all” to “very much”. For the two questions which assess overall health status and 
general QoL, patients are given options from one to seven, one being extremely low and seven being extremely 
high general QoL and health status.

As is common in German teaching hospitals, medical students were sent to the patient first to take a com-
prehensive patient history and inquire about weight loss, tumor type, prior systemic therapy and comorbidities 
without the presence of a physician.

Physicians then proceeded with their scheduled appointment with the patients. During the appointment, 
physicians had access to information collected by the medical students and asked further questions relevant 
to surgical plans, i.e. physical function, weight loss and nutrition concerns. After patient-physician contact, 
physicians and medical students were asked to fill out the same questionnaires as patients without having access 
to their answers. All participants, patients and medical personnel alike, used a pen and paper version of the 
questionnaires. Participating physicians were aware of the content and questions of the questionnaires and not 
artificially restricted in their interaction with the patient.

Statistical analysis
The HRQoL questionnaires were processed according to the official EORTC scoring manuals. Answers were 
adapted to a scale of one to a hundred using linear transformation and then combined into six functional and 
nine symptom scales for the QLQ-C30 questionnaire as well as sixteen symptom scales for the QLQ-OG25 
questionnaire. Similar to a previous study24, we chose to not use all scales, instead limiting the analysis to the six 
QLQ-C30 functional scores and the six QLQ-OG25 multiple-item scales. Answers were grouped into “prior to 
neoadjuvant therapy” (from hereon t1), “post neoadjuvant therapy” (from hereon t2), and “6 months post opera-
tion” (from hereon t3). For each subgroup, physicians’ and students’ answers were compared to patients’ answers 
using Spearman rho correlation coefficient. To adjust for multiple testing, we conducted Bonferroni correction, 
resulting in an adjusted significance level of α = 0.008.
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Results
A total of n = 54 patients were included in this study. Tumor localisation was in the esophagogastric junction in 
42.6% of cases and in the esophagus or stomach in the remaining patients. Most patients were male (79.6%) and 
up to 70 years of age (61.1%). For an overview of general information on the study cohort see Table 1.

The t1 group was comprised of 22 pairs of physician–patient completed questionnaires and 23 pairs of student-
patient completed questionnaires. Data for one physician completed questionnaire was missing. The t2 group 
was made up of 24 complete data sets of physician, student and patient completed questionnaires. 13 patients 
returned for a follow up 6 months after their surgery, 7 of those patients had already participated in HRQoL 
assessment prior to their surgery.

Comparison of physicians and patients
Physicians showed significant correlation with patients in their assessment for only two out of six functional 
scales (physical functioning and cognitive functioning). Doctors significantly correlated with patients in their 
assessment of physical functioning at all assessed time points during the study (p-value t1 < 0.001/t2 = 0.037/
t3 = 0.006). Physicians and patients also correlated in their assessment of cognitive functioning (p-value t2 = 0.019), 
a score students failed to show correlation for.

After Bonferroni correction, a significant correlation only remained for physical functioning in the t1 and 
t3 groups.

In contrast to the students, doctors showed significant correlation with patients in only 3 of the 6 symptom 
scores. Physicians and patients showed highly significant correlation for odynophagia (p-value t1 = 0.005) prior 
to neoadjuvant therapy. After neoadjuvant therapy however, a correlation for odynophagia could not be shown.

After adjustment for Type I error inflation, the only correlation that remained significant were the above 
mentioned correlation for odynophagia as well as the assessment of reflux 6 months after surgery (p = 0.006).

Concerning the different assessment groups, adjusted significant correlations between physicians and patients 
were shown for 2 out of 12 (16.67%) scores in the t1 group, 0 out of 12 in the t2 group and 2 out of 12 (16.67%) 
in the t3 group.

Table 1.   General cohort information on the study cohort. Values are indicated as n (%). ASA American 
Society of Anesthesiologists; MUST Malnutrition Universal Screening Tool; COPD chronic obstructive 
pulmonary disease; CHD coronary heart disease.

n relative in %

Total patient cohort 54 100

Tumor localisation

Esophagogastric junction 23 42.6

Esophageal 15 27.8

Gastric 16 29.6

ASA score

ASA 2 18 33.3

ASA 3 28 51.9

ASA 4 4 7.4

Missing 4 7.4

Sex
Female 11 20.4

Male 43 79.6

Age
 <  = 70 years 33 61.1

 > 70 years 21 38.9

MUST

0 22 40.7

1 13 24.1

 ≥ 2 18 33.3

Missing 1 1.9

History of smoking in the previous 10 years

Smoker 19 35.2

Non smoker 34 63.0

Missing 1 1.9

COPD

COPD 2 3.7

No COPD 51 94.4

Missing 1 1.9

Hypertension

Hypertension 33 61.1

No hypertension 20 37.0

Missing 1 1.9

Coronary heart disease

CHD 9 16.7

No CHD 44 81.5

Missing 1 1.9
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For an overview of all correlation coefficients see Fig. 1. Graphical illustrations of the differences in function-
ing scales and symptom scores can be seen in Figs. 2 and 3.

Comparison of medical students and patients
When comparing the assessments of patients and medical students, significant correlations could be found 
for three out of the six functional scales. Most notably and consistent with physicians’ assessment, students’ 
assessment of physical functioning correlated significantly with patients’ indications at all assessed points during 
the treatment (p: t1 < 0.001/t2 = 0.002/t3 < 0.001). Significant correlation regarding role functioning was shown in 
the t1 group (p-value t1 < 0.001) and assessment of emotional functioning was shown to significantly correlate in 
the t2 group (p = 0.022). For correlation coefficients see Fig. 1.

After adjusting for multiple testing, the assessment of emotional functioning did no longer show significant 
correlation in the t2 group.

Regarding the QLQ-OG25 symptom scores, students and patients showed significant correlation at some 
point for 4 of the six scores (dysphagia, eating, reflux, odynophagia). After Bonferroni correction, a significant 
correlation could still be shown for dysphagia, eating and reflux in the t1 group (dysphagia: p-value t1 < 0.001, 
eating: p-value t1 < 0.001, reflux: p-value t1 = 0.001).

An adjusted significant correlation could also be shown for all groups for the symptom odynophagia (p-value 
t1 = 0.006/t2 < 0.001/t3 < 0.001 ).Concerning the different assessment groups, adjusted significant correlations 
between students and patients were shown for 6 out of 12 scores (50%) in the t1 group, 3 out of 12 scores (25%) 
in the t2 group and 4 out of 12 scores (33.33%) in the t3 follow-up group.

Discussion
Patients and physicians might have diverging views on therapy success, side effects and illness burden. Ultimately 
decisive are the patients’ perception of symptoms and health restrictions. However, physicians sometimes might 
make estimations of patients’ health for therapy decisions25. In line with the findings of Kong et al. and others, we 
found the HRQoL of the participants of this study to be heterogenous and it seemed to be almost comparable to 
the general population 6 months after surgery8,26,27. This is important for treating physicians, as patients might 
be affected differently by the symptoms of the cancer or its therapy in their HRQoL. Studies have shown both 
under-as well as overestimation of certain symptoms and aspects of HRQoL by physicians25,28–30. Furthermore, 
Celli et al. and Tamir et al. have shown that a significant difference in HRQoL assessments can be observed for 
patients with COPD and diabetes between patients and physicians29,30. Another important finding in these studies 
is, that while about 90% of patients admit not being honest with their physicians during appointments, most 
physicians were aware of this and did not try to overcome this gap30. This might indicate a certain blindness for 
patients’ actual clinical problems. In another large multicenter study, most patients reported deficient discussing 
and care for cancer-specific symptoms13.

Medical students differ from physicians in that they are not involved in treatment choices. They might 
therefore make unbiased estimations of patients’ HRQoL. We hypothesized that students might therefore be 
more concise in estimation of patients’ HRQoL.

While in our study students’ perception of HRQoL showed a significant correlation after Bonferroni 
correction with patients in their assessments for 33.33% of functional scales and 66.67% of analysed symptom 
scales, physicians did so for only a sixth of the functional scales and a third of symptom scales. This confirms our 
hypothesis that students might be more concise at assessing their patients’ QoL than physicians. Notably, doctors 
did not correlate with patients for the scores dysphagia and eating, both of which are highly relevant to the course 
of treatment and usually assessed during the initial appointment. This mirrors the findings of Rammant et al. 
who found that for patients that received treatment for prostate cancer, physicians were likely to underreport 
urinary toxicity, which is not only frequent after treatment but has also been shown to correlate with HRQoL28.

It should be noted that due to the clinical setting, students spent a considerably longer amount of time with 
the patient. The added time students have with the patient can be used to take a more thorough patient history 
and build a deeper rapport with patients. Even so, Tamir et al. showed that familiarity was not a factor that could 
explain the difference in HRQoL assessment for outpatient patients with diabetes, which puts time restrictions 
into the background as a confounder in our study setting.

Looking at the results of our study, physicians tend to underestimate the HRQoL and functionality of 
their patients whereas students tend to overestimate these same aspects. This suggests that either students and 
physicians obtain different information from their patients or that there is a considerable difference in the way 
they process the same information. As Celli et al. have shown, about 90% of patients are dishonest with their 
physicians30. Furthermore, downplaying symptoms is common in elder patients31–35 and as such may lead to 
the slight overestimation of HRQoL and underestimation of symptom burden that could be observed in the 
assessments of medical students.

Physicians on the other hand have had considerably more encounters with patients and may tend to view 
their statements in context with other patients they have previously seen, including patients with prolonged 
postoperative courses. Furthermore, it seems reasonable that the bad prognosis and overall survival for upper 
GI cancers might cause a cognitive or availability bias in more experienced surgeons which has otherwise been 
shown to be linked with diagnostic errors36.

Sibeoni et al. conducted a qualitative study based on semi-structured interviews to assess the influencing 
factors on patients’ HRQoL while undergoing cancer therapy and highlight the relationship with the physician 
as being positively associated with HRQoL37. This underlines the importance of a close relationship and honest 
communication between patient and treating physician.
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Even though, contrary to an underestimation of symptom burden, overestimation of the patients’ symptoms is 
unlikely to restrict access to therapy in a standard surgical setting, it might do so in other settings, i.e., palliative 

Figure 1.   Overview of correlation coefficients for the EORTC’s QLQ-C30 (a) and QLQ-OG25 (b), darker 
color indicates higher correlation coefficients. EORTC​ European Organisation for Research and Treatment of 
Cancerspaces marked with an X are indicative of cases where calculation of correlation coefficients was not 
possible.
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Figure 2.   Assessment of quality of life (QoL) and functioning scales by physicians, students and patients. QL2 
QoL, PF2 physical functioning, RF2 role functioning, EF emotional functioning, CF cognitive functioning, SF 
social functioning.

Figure 3.   Assessment of selected symptoms scores by physicians, students and patients. DYS dysphagia, EAT 
eating, RFX reflux, ODYN odynophagia, PD pain and discomfort, ANX anxiety.
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or conservative approaches, if the patient is falsely deemed unfit for interventions due to perceived bad overall 
health or resilience.

The results of this study must be regarded with some limitations. Firstly, only a small number of patients was 
included, owing to the low incidence of upper GI tumors in Germany, which might prevent application of these 
results to the general patient cohort. It should be further noted that this study was conducted under COVID-19 
caused restrictions, therefore questions about leisure activities might be less indicative of tumor-caused than 
COVID-19-related restrictions as remarked by patients.

Furthermore, only two physicians and two students participated in the assessments. Even though they 
reflected some of the variety through their different stages of training, it is not certain that they accurately 
reflect the average physician and as such, a more thorough study with a broader range of physicians is required.

Nonetheless, our findings represent the average difference in QoL assessment that can be expected in a 
routine clinical setting. Patients’ perception of QoL is the absolute gold standard and should by no means be 
questioned. However, as by proxy estimation of HRQoL is far from uncommon in clinical settings, this study 
conveys important information on the inaccuracy of symptom estimation that every oncologically practicing 
physician should keep in mind. Notwithstanding the aforementioned limitations, this is to our knowledge the 
first study to assess the difference in physicians’ and students’ perception of oncological patients’ HRQoL. The 
results are remarkable and justify further clinical studies, ideally in a multicenter setting.

Conclusions
Both medical students and attending surgeons show highly significant correlations in their assessment of patients’ 
HRQoL when compared with the patients themselves. However, students tended to fare better in estimating their 
patients’ HRQoL than physicians in this study. Physicians showed lower correlation coefficients than students 
for almost all examined functional and especially symptom scales and tended to overestimate symptom burden 
while simultaneously underestimating HRQoL. This could be attributed to time pressure and clinical routine as 
well as a physician bias caused by the poor prognosis of cancers of the upper GI tract. Further elaborate studies 
are needed to correctly assess singular influencing factors on the assessment of HRQoL in patients with upper 
GI tumors as well as other tumors for different treatment stages.

In any case, HRQoL should be obtained through patient questionnaires not only in clinical studies but also 
as a routine part of surgical preparation as it provides the physician with a holistic view of the patient.

Data availability
Data is available upon reasonable request from the corresponding author.
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