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Abstract

Objective The first step in the Dutch process ‘Screening of Distress and Referral 
Need’ is completion of the Distress Thermometer and Problem List (DT&PL). To 
facilitate DT&PL completion in clinical practice, the website www.lastmeter.nl was 
developed. It is unclear if patients’ responses collected in the context of clinical 
care online are comparable to responses collected from patients in the context 
of research on a paper form. 

Methods We compared DT&PL responses of two separate cross-sectional cancer 
patient groups: patients participating in a study who completed a DT&PL on paper 
(research group; N=1340) and patients who went online to complete a DT&PL as 
part of their clinical care (clinical group; N=4756).

Results Compared to the research group, the clinical patients’ mean DT score 
was significantly higher (t=17.2), and they experienced more problems on the 
practical (t=28.5), social (t=21.5), emotional (t=22.2), spiritual (t=5.8) and physical 
(t=12.8) domains (all p<0.001). More clinical patients wanted or maybe wanted 
a referral (χ2=442.7), and more would like to receive care from a physiotherapist 
(χ2=4.1), a social worker (χ2=14.2), a psychologist (χ2=66.5) or someone from 
another discipline (χ2=10.8), (p’s varied between 0.04-<0.001). 

Conclusion DT&PL responses collected online in the context of clinical care 
differed significantly from responses collected in the context of research on 
paper. Researchers should be aware that the context in which patients respond to 
questionnaires have significant implications for the pattern of responses obtained 
and thus the generalizability.
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Introduction

Patient Reported Outcome Measures (PROM’s) are becoming more 
commonplace in cancer research and clinical care because of the increasing 
importance placed on information about patients’ perception of their illness, 
quality of life (QoL), and care needs, in addition to information about biological 
parameters like survival. PROM’s, “measurements of any aspect of a patient’s 
health status that come directly from the patient” 1, are considered the gold 
standard for systematically monitoring patients’ experience of problems and 
needs 2, 3.

PROM completion is the first step in distress screening, which intends to 
uncover clinically relevant distress and facilitate timely referral to psychosocial 
healthcare 4, 5. The process of ‘Screening of Distress and Referral Need’ (SDRN) as 
recommended in the Netherlands consists of completion of the Dutch version of 
the Distress Thermometer and Problem List (DT&PL), discussion of the responses 
with a nurse or medical specialist (regardless of whether the DT-score is below or 
above the cut-off), and referral if needed or requested 6-8.

To facilitate DT&PL completion, the Comprehensive Cancer Organisation 
Netherlands, location Groningen (IKNL-G) developed a website, www.lastmeter.
nl. This website offers patients the possibility to complete the DT&PL where 
and whenever they want and take or email it to their healthcare provider. 
Users can store their completed DT&PL’s in a secured environment using a login 
code and password. They can retrieve and compare their DT&PL’s at any time. 
Expected advantages of the online possibility include convenience to the patient; 
accessibility to the responses for the provider prior to the consultation; greater 
efficiency in terms of time; lower administration costs; and completeness of 
responses9-11. Yet, disadvantages have been reported in the literature as well: 
not everybody has a computer at home with access to the internet, although in 
the Netherlands, the percentage of people not having access to the internet at 
home appears to be very low (3.5% in 2018)12.

The validity and reliability of online tests are reportedly comparable to paper-
and-pencil tests 13-17. A meta-analysis of 45 test-retest studies, three of them in 
oncology, asking patients to complete PROM’s on paper first and then online, or 
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online first and then on paper showed similarity in responses, suggesting that the 
medium used to complete an instrument was irrelevant 18. However, it may be 
that the context in which questionnaires are completed plays an important role in 
the results. In most traditional research, participants with specific characteristics 
(e.g., a specific illness) are approached by post with the request to complete a 
paper-and-pencil questionnaire. The increasing value attached to PROM’s has 
resulted in more and more use of internet to share information about one’s health 
and quality of life with medical professionals. It remains unknown if responses 
received from people agreeing to participate in traditional paper-and-pencil 
research are comparable with people who go online to inform their healthcare 
providers about their situation.

Our hypothesis is that patients who participate in research may be different 
from patients who complete a PROM to directly benefit themselves. 
Specifically, we expect to find that distress, problems, and care needs as 
indicated by the patients who completed a DT&PL on paper in the context 
of research will be lower than results gathered online from patients in the 
context of clinical care. 

Materials and Methods

We compared DT&PL responses of two cross-sectional cancer patient groups: 
patients participating in a study who completed a DT&PL on paper (research 
group) and patients who completed a DT&PL online (clinical group) on their own 
initiative. The group that participated in the study (research group) has been 
described before 19,20, but relevant information is given below.

Respondents 
Patients in the research group were eligible if they knew they had cancer, were 
>18 years of age, physically and cognitively capable to complete a questionnaire 
on a paper form, and sufficiently fluent in the Dutch language. From the patients 
who completed a DT&PL on www.lastmeter.nl, those older than 18 years of age 
and those who indicated they had been diagnosed with cancer were eligible for 
inclusion in analyses.
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Procedure 
The procedure for the research group was the following. Nineteen Dutch hospitals 
participated in a study of which the purpose was to gain insight into patients’ 
functioning at a point when hospitals had consented to implement SDRN but 
before it was part of usual daily oncologic care 19, 20. Participating hospitals were 
given a predetermined number of questionnaires (between 30-300) depending on 
the number of patients diagnosed with cancer annually in the hospital (according 
to the Dutch Cancer Registry, IKNL). Medical specialists or nurses in a hospital 
asked eligible patients visiting a surgical, medical, urological, and/or gynecological 
outpatient clinic to participate in this study until all questionnaires were handed 
out, which took between two to four weeks. Patients were given verbal and 
written information about the study. Those agreeing to take part in the study 
were given an informed consent form and a questionnaire including the DT&PL. 
Patients were asked to complete the questionnaire and informed consent form 
at home and send them in a pre-franked envelope to the IKNL-G. The medical 
ethical committee of the University Medical Center Groningen decided that no 
formal approval was needed according to their regulations. The ethical guidelines 
of the participating hospitals were followed.

Patients in the clinical group logged into www.lastmeter.nl and completed a 
DT&PL, either because they were asked by their oncology health care provider 
or of their own volition. They did so ostensibly in order to give their health care 
provider insight into the severity and nature of problems and referral wish, and 
to discuss responses. Patients also answered six sociodemographic and illness-
related questions online (the current version of the website no longer asks these 
questions). We retrieved data from the website; responses were anonymous and 
therefore not traceable to individuals. Incomplete or inconsistent DT&PL’s were 
excluded from analyses. We used the DT&PL closest to diagnosis from patients 
who completed the DT&PL more than once. 

Instrument
The following sociodemographic and illness-related characteristics were assessed 
from all patients: gender, age, time since diagnosis, type of cancer, treatment 
modalities (surgery, radiotherapy, chemotherapy, hormonal therapy and/or 
immunotherapy), and current treatment phase (treatment not started yet, 
watchful waiting, undergoing treatment or completed treatment). 
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The Dutch DT&PL is a well-validated and reliable instrument 21. It is widely used 
in the Netherlands for distress screening. The DT&PL was used to assess distress 
level and problems experienced during the last week, as well as referral wish. 
The DT is an 11-point Likert scale ranging from 0=‘no distress’ to 10=‘extreme 
distress’. The problem list consists of 47 items in 5 life domains: practical (7 
items), social (3 items), emotional (10 items), spiritual (2 items), and physical (25 
items). Respondents indicated with ‘yes’ (1) or ‘no’ (0) whether they experienced 
each problem. A total score for each life domain and an overall total score were 
computed by adding the items within a domain or all items. Patients could indicate 
a referral wish for the problems they experience as follows: yes, maybe, or no. 
They could indicate to whom they wanted to be referred if their answer was yes 
or maybe. Options were a nurse, dietician, physiotherapist, psychologist, social 
worker, pastoral counselor, fellow-patient, or “other” (more than one option 
could be indicated). The online and paper formats of the DT&PL were identical 
in wording. 

Analyses
We used SPSS, version 23 for analyses. Descriptive analyses were used to describe 
sociodemographic and illness-related characteristics and the DT&PL responses 
of the two groups. Differences between the groups were examined using t-tests 
and chi-square tests, as appropriate. Two additional dichotomous illness-related 
variables were created. The first was treatment intent; a medical oncologist 
classified patients as being treated with a curative or palliative intent based on 
cancer type and treatment. The second was treatment intensity; patients receiving 
watchful waiting, radiotherapy only and surgery only were grouped into a non-
intensive group and those receiving any other (combination of) treatment(s) into 
an intensive group 19. Thus, patients who were recently diagnosed and whose 
treatment had not started yet (n=40) were excluded from the treatment intensity 
group. These patients could also not be placed in a treatment intent group. 
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Results

Of the 2640 paper questionnaires distributed, 1352 were returned (response rate 
51%) and 1340 responses could be used in analyses[19]. 

Of the 5984 patients who used the website, 4756 could be used in analyses. 
Of those who were excluded, 44 patients were <18 years of age, 108 indicated 
they did not have cancer, and 844 were incomplete or inconsistent (e.g. patients 
completing a DT&PL more than once on the same day, patients indicating 
undergoing all possible treatment modalities actively at the same time, or date 
of diagnosis more recent than date of treatment completion). Also, 232 DT&PL’s 
were excluded from analyses because some patients completed the DT&PL 
multiple times during their cancer trajectory. DT&PL’s completed closest to 
diagnosis were included.

Patient characteristics 
Sociodemographic and illness-related characteristics of the two patient groups 
are displayed in Table 1. The two groups differed significantly in six of the eight 
sociodemographic and illness-related characteristics. In the clinical group, mean 
age was significantly lower, and the percentage of women was higher than in the 
research group. The percentages of patients with prostate and breast cancer were 
lower and the percentage of patients with hematologic cancer was higher in the 
clinical than in the research group. Type of treatment received varied between the 
two groups, but treatment intensity did not. As for treatment phase and intent, 
more patients in the clinical group were undergoing treatment and more received 
treatment with a palliative intent.

Comparison of DT&PL research and clinical group responses
Patients’ mean DT score in the clinical group was significantly higher than that 
of patients in the research group. A significantly higher percentage of patients in 
the clinical group scored at or above the cut-off score of 5. Patients in the clinical 
group indicated experiencing significantly more problems in each of the five life 
domains and in the total PL than patients in the research group did (Table 2). 
In both groups, the range of DT&PL responses found varied between having no 
distress to the maximum of distress and between experiencing no problems to 
the maximum number of problems possible in a domain. 
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Table 1 Sociodemographic and illness-related characteristics, and comparison between 
groups.

Characteristic Research 
group 

(N=1340#)

Clinical 
group 

(N=4756#)

Comparison 
between 

study groups

Age in years

Mean±SD 61.0±11.6 51.3±13.8 t=25.0***

Range 21-89 18-94

Gender (N(%))

Men 501(37) 1568(33) χ2=9.1**

Women 839(63) 3188(67)

Time since diagnosis in years

Mean±SD 2.0±3.0 2.0±4.3 t=0.3ns

Range 0.0-34 0.0-42

Type of cancer (N(%))

Breast 575(43) 1691(36) χ2=318.4***

Lung 98(7) 322(7)

Gynaecologic 88(7) 255(5)

Digestive 147(11) 689(15)

Sarcoma/bone 50(4) 119(3)

Skin 27(2) 143(3)

Head/neck 85(6) 151(3)

Hematologic 39(3) 438(9)

Urologic 22(2) 285(6)

Prostate 171(13) 261(6)

Liver 17(1) 42(1)

Brain 6(0.5) 112(2)

Thyroid 2(0.2) 90(2)

Unspecified 2(0.2) 158(3)
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Table 1 Continued.

Characteristic Research 
group 

(N=1340#)

Clinical 
group 

(N=4756#)

Comparison 
between 

study groups

Treatment type (N(%))

Treatment not started (recent 
diagnosis)

13(1) 27(1) χ2=219.6***

Watchful waiting (mainly prostate) 21(2) 19(1)

Surgery only 274(21) 839(18)

Surgery+radiotherapy 213(16) 498(11)

Surgery+chemotherapy 239(18) 517(11)

Surgery+radiotherapy+chemotherapy 262(20) 811(17)

Surgery+immunotherapy and/or 
hormonal therapy

22(2) 89(2)

Radiotherapy only 78(6) 552(12)

Chemotherapy only 119(9) 632(13)

Radiotherapy+chemotherapy 56(4) 575(12)

Immunotherapy and/or hormonal 
therapy only

28(2) 160(3)

Treatment intensity‡ (N(%))

Non-intensive 373(28) 1410(30) χ2=1.3ns

Intensive 939(72) 3282(70)

Treatment phase (N(%))

Watchful waiting (mainly prostate) 21(2) 19(1) χ2=38.6***

Treatment not started (recent 
diagnosis)

13(1) 27(1)

Undergoing treatment 589(44) 2396(51)

Treatment completed 710(53) 2278(48)

Treatment intent‡ (N(%))

 Curative 1124(86) 3010(64) χ2=222.7***

Palliative 187(14) 1682(36)
#N varied slightly per variable due to missing data
‡Excluding patients whose treatment had not started (n=13 in research group; n=27 
in clinical group)
ns=not significant; **p<0.01; ***p<0.001



98

Chapter 5

Table 2 Distress Thermometer and Problem List: descriptives and comparison between 
groups

Variable Research 
group 

(N varied: 
1207-1301)

Clinical group
(N = 4756)

Comparison 
between 

study groups

DT-score

Mean±SD 3.8±2.6 5.2±2.7 t = -17,2***

Missing(N) 133

Cut-off (N(%))

Under cut-off(<5) 710(59) 1640(35) χ2 = 238.9***

Above cut-off(≥5) 497(41) 3116(66)

Total Problem List 

Mean±SD 9.8±8.3 15.6±9.0 t = -22.1***

Problem List Domains (Mean±SD)

Practical 0.8±1.3 2.0±1.8 t = -28.5***

Social 0.3±0.7 0.8±1.0 t = -21.5***

Emotional 2.7±2.8 4.7±2.9 t = -22.2***

Spiritual 0.3±0.6 0.4±0.6 t = -5.8***

Physical 5.7±4.9 7.7±5.2 t = -12.8***

DT=Distress Thermometer; SD=standard deviation
***p<0.001

Additionally, significantly more clinical than research patients indicated they 
either wanted or maybe wanted to be referred. More clinical than research 
patients indicated that they would like to receive care from a physiotherapist, 
a social worker, a psychologist, or “other”. More clinical than research patients 
indicated they desired care from more than one psychosocial and/or allied health 
care professional (Table 3).
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Table 3 Descriptives of referral wish, to whom and to how many professionals, and 
comparison between groups.

Variable Research 
group 

(N = 1297)
N(%)

Clinical group
(N = 4756)

N(%)

Comparison 
between 

study groups
(χ2)

Referral wish 442.7***

Yes 167(13) 1126(24)

Maybe 272(21) 2023(43)

No 858(66) 1607(34)

If maybe or yes, to whom

Nurse 91(27) 713(23) 2.9ns

Dietician 24(7) 302(10) 2.3ns

Physiotherapist 45(13) 554(18) 4.1*

Social worker 29(9) 516(16) 14.4***

Pastoral worker 17(5) 248(8) 3.6ns

Psychologist 71(21) 1378(44) 66.1***

Fellow patients 62(18) 646(21) 1.0ns

Another discipline 35(10) 540(17) 10.5**

None indicated 85(25) 325(10)

Unable to indicate# 99 0

If maybe or yes, to how many professionals 66.8***

None indicated 85(25) 325(11)

Yes, one 164(48) 1645(52)

Yes, more than one 91(27) 1179(37)

namely, two 67 660

namely, three 20 338

namely, four or more 4 202
# 99 patients in the research group who indicated they (maybe) wanted to be referred 
could not indicate to whom. Therefore, percentages in the research group were 
calculated on N=340 and not on 439. 
ns=not significant; *p<0.05; **p<0.01; ***p<0.001
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Post-hoc analyses
Because study groups differed significantly in some of the sociodemographic and 
illness-related characteristics, post-hoc hierarchical multiple regression analyses 
were computed to examine the unique contribution of study group (clinical and 
research group) on the DT-score and the total problem list-score while controlling 
for the variables in which the two study groups differed. Cancer and treatment 
type were not included because of the many categories and the low numbers in 
some of these. However, treatment intensity and treatment intent were included. 
The creation of these variables is based on cancer type and treatment type. As 
for treatment phase, the categories ‘undergoing treatment’ and ‘treatment 
completed’ were used because study groups differed in these categories. This 
means that patients in the ‘Watchful waiting’ phase (n=40) were not included in 
the hierarchical multiple regression analyses.

Hierarchical multiple regression analysis showed that the variables included in 
the first step significantly predicted the distress score (FCh=38.34, p<0.001) and 
accounted for 4% of the explained variance. Age, gender, treatment intensity 
and intent appeared to have a unique effect on the DT score. Higher distress 
was found in younger patients, women, intensively treated patients, and those 
receiving treatment with a palliative intent. Study group, entered in the second 
step, accounted for a significant increment of 4% in the explained variance for 
distress (FCh=230.11, p<0.001) (β=0.21, p<0.001). The clinical group reported 
having higher distress. Total variance explained is 8% (Table 4). 

Hierarchical multiple regression analysis showed that the variables included in the 
first step significantly predicted the total problem list score (FCh=57.36, p<0.001) 
and accounted for 5% of the explained variance. Age, gender, and treatment 
intensity appeared to have a unique effect on the DT score. More problems were 
found in younger patients, women, and in intensively treated patients. Study 
group, entered in the second step, accounted for a significant increment of 6% 
in the explained variance of total problems (FCh=350.82, p<0.001) (β=0.26, 
p<0.001). The clinical group reported having more problems. Total variance 
explained is 11% (Table 4). 

Analyses performed for each problem domain also found a significant unique 
effect of study group, tables not shown.
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Table 4 Hierarchical multiple regression analyses (N analysis DT score = 5196; N analysis 
total problems = 5320). 

β R2 R2Ch FCh

DT-score

Step 1 0.04 38.34***

Age -0.11***

Gendera 0.07***

Treatment intensityb 0.10***

Treatment phasec 0.01

Treatment intentd 0.03*

Step 2 0.08 0.04 230.11***

Study groupe 0.21***

Total problems

Step 1 0.05 57.36***

Age -0.15***

Gendera 0.06***

Treatment intensityb 0.12***

Treatment phasec -0.02

Treatment intentd 0.01

Step 2 0.11 0.06 350.82***

Study groupe 0.26***

*p≤0.05; **p≤0.01; ***p≤0.001
a 0=male; 1=female
b 0=non-intensive; 1=intensive
c 0=under treatment; 1=treatment completed
d 0=curative; 1=palliative
e 0=research; 1=clinical care

Discussion

The present study explored differences between patients who completed a DT&PL 
online for clinical care purposes with those who completed a DT&PL on a paper 
form for research purposes. Our results show significant differences between the 
groups, with those in the clinical group having significantly higher DT scores and 
experiencing more problems in each of the five life domains than patients who 
completed the DT&PL for research purposes. Additionally, more patients in the 



102

Chapter 5

clinical group indicated definitely or maybe wanting a referral, particularly to a 
psychosocial healthcare professional. These results are in line with our hypotheses, 
and may suggest that the differences in responses on the DT&PL found between 
the two groups may be a consequence of the context in which they decided to 
complete a DT&PL. Patients who completed a DT&PL for clinical care purposes 
presumably chose to complete the DT&PL in preparation for their next visit to the 
clinic. These patients seemed aware of the goal of DT&PL completion, namely a 
means to inform their health care provider about their problems and needs, and 
they anticipated that they would discuss the responses with their health care 
provider. They may have expected personal benefit and this may have particularly 
prompted the more distressed patients and those needing additional care to visit 
the website to complete a DT&PL. In contrast, patients with less distress and 
fewer problems may more readily agree to participate in research. In fact, it has 
been found that patients willing to participate in research report having lower 
symptom distress and higher QoL than those not participating 22. Their motivation 
to participate may have been more other-oriented, for example to help future 
fellow cancer patients receive higher quality of care. Patients who participated in 
research knew that no feedback or discussion of the responses was forthcoming 
and thus did not envisage any direct benefit of questionnaire completion. 

It has been suggested that online scores are elevated as compared to those on 
paper 14-17, and that more cancer patients using a touch-screen indicate a wish 
for professional care for their problems than those who used paper 9, because 
online questionnaire completion has been associated with an increased sense 
of anonymity; online respondents were found to be more likely to give honest 
answers to sensitive questions 14, 15, 23, 24. However, the intention of the patients 
who completed DT&PL’s online was to inform their healthcare provider about 
their functioning and to discuss responses with them. Consequently, reasons 
such as anonymity, social desirability, honesty, and stigma seem less relevant. 
It may well be that especially distressed patients or those in need of additional 
care actively chose to go online to ensure that attention would be paid to their 
problems and needs. Additionally, by completing a DT&PL online they could avoid 
organizational or individual healthcare providers’ barriers associated with distress 
screening and discussing answers 25, 26.
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Another explanation for the differences in responses between those who 
completed DT&PL’s for clinical care or research purpose could be due to between-
group differences in sociodemographic and/or illness-related characteristics. 
However, after controlling for these differences, higher distress and more 
problems were still found in the clinical group. Percentages of variance explained 
were small (4 and 6%) but comparable to all the patient characteristics included 
in the model together (age, gender, and treatment intensity, phase and intent). 
Thus, the context in which patients complete a DT&PL matters.

The current results suggest that researchers should be aware that the context 
in which patients complete a questionnaire may have significant implications for 
the pattern of responses obtained and, thus, the generalizability of the results. 
Distress, problems, and care needs as indicated by the patients who completed a 
DT&PL for research purposes could be an underrepresentation of that experienced 
by all cancer patients, while the results collected in the context of clinical care 
may be an overrepresentation. Clinicians often make decisions about patient care 
based on norm scores and cut-off points, which are determined by data gathered 
on paper in a research setting. More research is needed to examine which context 
portrays the patient’s situation most realistically. Also, more research is needed to 
examine which other factors could explain the differences in responses we found 
(e.g., motivation, social support, or empowerment). 

This study has several limitations. The first is that we compared two convenience 
samples and the two groups differed in sociodemographic and illness-related 
variables. However, our study showed that context of DT&PL completion affected 
the distress and problem scores independent from these characteristics. Secondly, 
it has been suggested that internet responses are less reliable. The internet is 
largely accessible for everyone making it an easy target for non-serious responses 
27. However, this has been contradicted by Gosling et. al. (2004) who suggested 
that paper responses can be equally unreliable 24. We took great effort to exclude 
online cases that were inconsistent or incomplete. Strengths of the study are 
that both study groups are large, with a wide variation in sociodemographic and 
illness-related variables, which increases generalizability.
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Conclusions

Cancer patients completing a DT&PL for clinical care purposes using the internet 
differed significantly in their responses from patients participating in research 
using a paper form. Patients in the clinical group reported having more distress 
and more problems, and more clinical group patients indicated wanting additional 
professional care. Differences found in DT&PL responses between the two groups 
may be associated with the context in which they complete a questionnaire. 
Researchers should be aware that the context surrounding data collection may 
have significant implications for the patterns of responses obtained. More 
research is needed to gain insight into the context that portrays the patient’s 
situation most realistically.
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