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Does basic information concerning nutrition improve the information
needs of breast cancer patients? An evaluation
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Abstract
Purpose International and national studies have shown unmet information needs regarding nutrition in breast cancer patients. An
intervention study has examined the question of the extent to which a fact sheet on the topic of nutrition is suitable to cover the
need for information of breast cancer patients.
Method The fact sheet with basic information on nutrition was distributed in 21 intervention breast care centres in 2017. The use
of the fact sheets was evaluated in a quasi-experimental design as part of the annual breast cancer patients’ survey of the
University of Cologne. The breast cancer patients considered were being treated with primary breast carcinoma in a hospital
in North Rhine-Westphalia. A multilevel analysis was carried out in order to quantify the effect of the intervention.
Results Unmet information needs are experienced more by younger and non-native German-speaking patients. With regard to
education, patients without a graduation and a high grade of education express more unmet information needs. The multilevel
analysis showed that patients who were treated at an intervention site and therefore possibly received the fact sheet have a
significantly higher chance of their information needs being met (OR = 1.45; p ≤ 0.05).
Conclusion The intervention study showed that a fact sheet with basic information on nutrition is a possible instrument to satisfy
the information needs of breast cancer patients and therefore reduce unmet information needs regarding nutrition. This interven-
tion study is a pragmatic example on how to reduce unmet information needs among breast cancer patients in Germany.
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Introduction

Following Schlegel et al., patients’ information needs are defined
as a conscious expression, which can be verbal or nonverbal, of a
desire for knowledge to answer clinical questions within patient
care [1]. Understanding and meeting the information needs of

patients is crucial to improving their quality of care, especially in
the context of the information needs of patients with life-
threating diagnoses, such as cancer. Most cancer patients’ infor-
mation needs are concerned with the likelihood of a cure, the
cancer stage and prognosis, treatment options, therapy, side ef-
fects, logistics, and the family risk of developing cancer [2, 3].
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Unmet information needs are experienced by many differ-
ent cancer patients in all stages, even though certain demo-
graphic and clinical characteristics influence patients’ prioriti-
zation of information needs [3–6]. Various differences have
been reported, such as those between religious beliefs, age,
whether they care for themselves alone, household income,
educational level, time since cancer diagnosis, differences be-
tween men and women, and different needs with regard to the
form of the tumour and the course of the disease [2–4]. This is
particularly relevant when taking into consideration that there
seems to be a link between unmet information needs and qual-
ity of life [7].

With 69,000 women being diagnosed with breast cancer
every year, breast cancer is the most common cancer for wom-
en in Germany and was the most common cause of cancer-
related deaths for women in 2016 worldwide [8, 9]. Unmet
information needs that are experienced by breast cancer pa-
tients primarily focus on things that the patient can do to
recover, as well as issues of fertility and sexuality, cancer
spreading or chances of a cure, future thoughts, side effects
and medication, health promotion, medical examination re-
sults, and treatment options [10–13]. The information needs
of breast cancer patients differ depending on education, cul-
tural factors, native language, and place of residence (rural or
urban settings) [3, 14, 15]. There are also differences with
regard to age in terms of information needs. Young breast
cancer patients in particular face unmet information needs,
regarding issues of fertility and family planning, as well as
suffering from sexual dysfunction and menopausal-related
concerns regarding adjuvant therapy [16–18].

Above all, breast cancer patients want to know what they
can contribute to their recovery process in terms of survivor-
ship, which means information needs of the patients concern
the modification of their lifestyle regarding nutrition, exercise,
and breast self-examination [19].

The fact that there is a need for more knowledge about
healthy nutrition which is often not satisfied has already been
demonstrated in the context of a survey with breast cancer
patients in Japan [7]. Similar results come from the annual
breast cancer patient survey in North Rhine-Westphalia,
Germany. The 2016 survey of 4489 breast cancer patients
showed that 39.9% of breast cancer patients would have liked
to receive more information about nutrition [20].

The aim of this intervention study is to show if the infor-
mation need concerning nutrition for breast cancer patients in
Germany can be met with the distribution of fact sheets re-
garding basic information on nutrition.

Materials and methods

Every year, the Institute for Medical Sociology, Health
Services Research, and Rehabilitation Science (IMVR) of

the University of Cologne surveys breast cancer patients with
a primary breast carcinoma who have undergone surgery at a
breast cancer centre in North Rhine-Westphalia [21]. This in-
tervention study focuses on the results of the surveys conduct-
ed in 2016 and 2017 and includes only data from hospitals that
participated in both survey periods (n = 86 breast cancer cen-
tres). The Cologne Patients Questionnaire for Breast Cancer
(CPQ-BC) addresses the specific needs of breast cancer pa-
tients regarding the subjective perception of the treatment,
hospital organization, communication, interaction with staff,
and the course of the discharge from hospital [21].

As an intervention to address the unmet information need
concerning nutrition, a two-page fact sheet was developed in
cooperation with the Centre of Integrative Oncology in
Cologne. This fact sheet summarizes basic information about
nutrition, including the ten rules for a healthy diet from the
German Nutrition Society (DGE) and was developed on the
basis of current study results [22]. It does not focus on a diet
that is adjusted especially for breast cancer patients. It is writ-
ten in German in simple terms and does not include technical
terminology.

The survey period of 2017, which is from 01 February to
31 July, was divided into two periods: period A with no fact
sheet available (from 01 February to 30 April = control peri-
od); and period B, where the fact sheet has been distributed in
the 21 intervention hospitals (01May to 31 July = intervention
period; please see Fig. 1 Quasi-experimental study design of
the intervention study). In the following, patients who were
treated in an intervention breast cancer centre during period B,
where the fact sheets have been distributed, are called inter-
vention group. This allows for the comparison of patient
groups that were treated in the same hospitals in 2017 who
potentially did or did not receive the fact sheet. This interven-
tion study, embedded in a quasi-experimental design, can re-
duce the effect of variations, such as employee changes, man-
agement restructuring, or clinic reformations, as each hospital
can be compared to itself within the same year.

The information need of female breast cancer patients was
measured with the dichotomized item “Would you have liked
to receive more information regarding nutrition from your
Breast Centre?”. The answers from female breast cancer pa-
tients in 2016 (n = 4489) and 2017 (n = 4626), being treated in
the same hospitals, were compared. Furthermore, self-
reported sociodemographic information, such as age, highest
graduation certificate achieved, and native language, were re-
corded and related to the information needs experienced by
the women. Only women were included in the intervention
study, as the number of cases of male breast cancer patients in
the sample is too small to make a reliable statement about
gender-specific differences in information needs.

SPSS Statistics V25 was used to descriptively analyse the
frequencies of women experiencing an unmet information
need regarding nutrition. Depending on the scale levels,
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intercorrelations were checked by calculating Pearson’s or
Spearman’s correlation coefficients and chi-square tests.
Cases with missing data for the dependent and independent
variables were excluded (listwise deletion). Using Stata ver-
sion MP15, a multilevel analysis was carried out in order to
explain the association between sociodemographic character-
istics and the information need experienced, taking into ac-
count the clustering of patients in the individual breast cancer
centres. The null model was calculated in order to have a
reference on how much of the explanation of variance in in-
formation need is attributed to the hospitals themselves and
not to the patient’s characteristics. Model I explains the vari-
ance in information need under control of patients’ character-
istics, such as age, education, and native language. The full
model explains the variance in information need under the
control of the intervention variable (fact sheet possibly re-
ceived). In model I and in the full model, only patients who
were treated during the intervention period were considered in
the analysis.

Results

Descriptive results

The response rate for the returned questionnaires in 2017 was
89% and 86.9% in 2016. The demographic characteristics of
the 4626 breast cancer patients participating in the annual
breast cancer survey in 2017 are shown in Table 1. The me-
dian age of the sample is 61 years (minimum age 24 years,
maximum age 97 years). 28.1% of the breast cancer patients
achieved a graduation certificate at junior high school, 23.0%
achieved a graduation certificate at a lower secondary school,
and 18.7% achieved A-Levels. 92.3% of the patients are na-
tive German speakers. There are no identifiable group differ-
ences (chi-square tests) when comparing patients’

demographic characteristics in the intervention group to the
overall data from 2017 concerning age (p = 0.41), highest
graduation certificate achieved (p = 0.467), or native language
(p = 0.097). In conclusion, the intervention group does not
significantly differ from the whole sample of 2017.
Comparing the unmet information need of female breast can-
cer patients, there are no noteworthy differences in 2016 and
2017 (39.9% in 2016 and 39.4% in 2017).

The unmet information need regarding nutrition is age re-
lated, as can be seen in Table 2, wherein younger breast cancer
patients experience higher information needs. The highest un-
met information need can be found in the age group of 30 to
39 years (50%). Breast cancer patients that achieved a high
grade of education as well as patients without a graduation
certificate experience a higher unmet information need
(Table 3). Native German speakers experience smaller infor-
mation needs regarding nutrition than non-native German
speakers (Table 4).

Intervention

The intervention reduced the unmet information need compar-
ing the control group to the intervention group on a statistical-
ly significant level (p ≤ 0.01, chi-square test), from 39.9% to
31.6%.

Looking at the patients within the intervention group with
unmet information needs versus patients with met information
needs, no significant differences (chi-square tests) regarding
age (p = 0.195), education (p = 0.443), and native language
(p = 0.570) can be seen. Comparing the intervention and the
control groups, the highest reduction in information need can
be seen in patients with higher educational levels (from 40.8%
to 33.6% in patients that achieved A-levels), lower age (from
60.3% to 29.2% in patients aged 30 to 39 years), and non-
native German speakers (from 50.0% to 36.4% in non-native
German speakers), as can be seen in Tables 2, 3, and 4.
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Fig. 1 Quasi experimental study design of the intervention study
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Multilevel analysis

As the data were structured hierarchically with patients nested
within hospitals, multilevel modelling was used to account for
clustering [23]. First, a two-level model without predictors
(null model) was fitted in order to calculate the intraclass
correlation coefficient (ICC). The ICC provides insights into
the degree to which the dependent variable (information need)
varies between hospitals. In a second step, patient character-
istics such as age, education, and native language were added
as predictors at the patient’s level (model I). In the full model,
the intervention variable (fact sheet possibly received) was
added as a predictor at the patient’s level.

In bivariate chi-square tests, significant relationships be-
tween unmet information needs regarding nutrition and the
patient’s characteristics native language, education, and age
could be shown (Table 2, 3, and 4). In the multilevel analysis
in model I, the sociodemographic characteristics education
and native language were no longer significantly associated
with the unmet information need regarding nutrition (Table 5).

With the addition of the intervention variable (fact sheet pos-
sibly received) in the full model in the multilevel analysis, the
age of the breast cancer patient remains a significant
sociodemographic factor influencing the unmet information
need regarding nutrition (Table 5).

Patients that possibly received the fact sheet have a signif-
icantly higher chance of a met information need (OR = 1.45;
p ≤ 0.05) under control of sociodemographic variables and
when taking the hierarchically data structure into account.
Even after differences at hospital level and variables at the
patient level as education and native language (model I) and
the intervention variable (fact sheet possibly received) (full
model) have been taken into account, patients who have a
higher age have a significantly higher chance of a met infor-
mation need (OR = 1.02; p ≤ 0.05),

Due to listwise deletion, the ‘null model’ consists of data
from 2270 female breast cancer patients clustered in 84 hos-
pitals. Model I consists of data of 2181 female breast cancer
patients, and the ‘full model’ consists of data from 2168 fe-
male breast cancer patients clustered in 84, by reason of

Table 1 The demographic characteristics of 4626 female breast cancer patients who were included in the intervention study are shown

Sample
(overall data from 2017
(n)

Intervention group
(possibly receiving the fact sheet)
(n)

Control group
(not receiving the fact sheet)
(n)

Age

Median 61 years 61 years 60 years

18–29 years 0.5% (21) 0.9% (5) 0.5% (8)

30–39 years 3.1% (144) 4.3% (24) 3.4% (58)

40–49 years 13.3% (608) 13.7% (76) 13.2% (225)

50–59 years 28.9% (1324) 29.7% (165) 28.2% (482)

60–69 years 28.0% (1283) 26.8% (149) 27.7% (474)

70–79 years 18.8% (863) 17.6% (98) 18.9% (323)

80 years or older 7.5% (342) 7.0% (39) 8.2% (141)

Total 100% (4585) 100%a (556)a 100% (1711)

Highest graduation certificate achieved

Without school graduation certificate 2.0% (90) 2.4% (13) 1.4% (24)

Lower secondary school 23.0% (1035) 20.6% (113) 24.3% (406)

Intermediate secondary school 16.3% (733) 16.1% (88) 14.8% (248)

Junior high school 28.1 (1263) 27.0% (148) 28.1 (471)

Upper secondary school 11.9% (533) 13.3% (73) 11.5% (193)

A-levels 18.7% (842) 20.6% (113) 19.8% (332)

Total 100% (4496) 100%b (548)b 100% (1711)

Native Language

German 92.3% (4179) 94.0% (519) 92.6% (1565)

Another native language 7.7% (351) 6.0% (33) 7.4% (125)

Total 100% (4530) 100%c (552)c 100% (1711)

Comparing the overall data from 2017 (sample) to the intervention and control groups
a Group differences comparing the intervention group with the overall data of 2017: Chi-square test (Pearson) p = 0.41
bGroup differences comparing the intervention group with the overall data of 2017: Chi-square test (Pearson) p = 0.467
cGroup differences comparing the intervention group with the overall data of 2017: Chi-square test (Pearson) p = 0.097
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listwise deletion because of missing values on the patient lev-
el. Four percent (ICC = 0.04) of the explanation of variance in
information need can be attributed to characteristics of the
treating hospitals.

Discussion

Possibly receiving the fact sheet with basic nutritional infor-
mation leads to a significant reduction in information needs
regarding nutrition experienced by breast cancer patients who
are being treated in a breast cancer centre in North Rhine-
Westphalia. This intervention study shows a significant reduc-
tion by 8.3 percentage points from 39.9 to 31.7% with regard
to this unmet information need. Descriptive statistics show a
greater reduction in unmet information need in the interven-
tion group among younger patients. This result could not be
confirmed under the controls of education and native language
and the intervention variable (fact sheet possibly received) in
the full model of the multilevel analysis: In general, older
breast cancer patients experience a lower information need
regarding nutrition, independently of the intervention. Older
cancer patients tend to search less for information themselves
and to behave more passively in the time period following
treatment [24].

The multilevel analysis confirmed the results of the bivar-
iate chi-square tests and showed that patients possibly receiv-
ing the fact sheet have a significantly higher chance of a met
information need, even after the hierarchical data structure has
been taken into account and even after controlling for co-
variables at the patients level (age, education, and native lan-
guage). However, the descriptive results show that the highest
reduction of information need was in patients with higher
educational levels and non-native German speakers. The
cross-sectional study conducted by Ellegaard at al. report that
one of the frequently experienced information needs among
women is the need to receive understandable and up-to-date
information [25]. In the qualitative study of Kwok et al., per-
ceptions of information needs and social support among wom-
en were surveyed, showing that a clear desire of linguistically
appropriate information was expressed by the majority of
breast cancer patients [14]. The results of this intervention
study, as well as the results from the surveys mentioned, em-
phasize the importance of a clearly structured and simply
written informational tool, such as a fact sheet.

A covered information need can be associated with patient
reported outcomes. A cross-sectional descriptive study from
Miyashita et al., analysing unmet information needs and QOL,
was able to show that unmet information needs experienced by
young breast cancer survivors are directly linked to QOL by
comparing the satisfaction of breast cancer patients with the in-
formation received from the hospitals to their results in the QOL
subscales [7]. There are international studies trying to decrease aTa
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general unmet information need not focusing on nutrition, reduce
distress in cancer patients, and increase the quality of life (QOL)
of breast cancer patients, using purpose-built, information-based
websites or web-based self-management programmes, with in-
consistent results [26, 27]. White et al. are trying to ascertain
whether access to an information-based website significantly re-
duces the distress in youngerwomen being diagnosedwith breast
cancer [26]. As the information needs of women vary at different

stages of the treatment, the website was clustered into sections
that focus separately on diagnosis, treatment, and survivorship.
They were able to demonstrate the unmet supportive care needs
experienced by the women included in the study, but could not
show that access to an information-based website reduces dis-
tress in younger women or that it significantly decreases their
information and supportive care needs [26]. The multicentre,
randomized controlled, parallel-group trial by Van den Berg

Table 4 Comparing the overall data from 2017 to the intervention group and the control group in 2017 regarding information need experienced

Information
need?

Native speaker
(German)
%
(n)

Non-native German
speaker
%
(n)

Missing native
language
(n)

All groups
%
(n)

Total
%
(n)

Overall data in 2017 Yes 38.6%
(1560)

49.9%
(171)

-
(20)

39.5%a

(1731)
100%
(1751)

No 61.4%
(2484)

50.1%
(172)

-
(33)

60.5%
(2656)

100%
(2689)

Intervention group
(possibly receiving the fact sheet)

Yes 31.6%
(158)

36.4%
(12)

-
(5)

31.9%b

(170)
100%
(175)

No 68.4%
(342)

63.6%
(21)

-
(2)

68.1%
(363)

100%
(365)

Control group (no fact sheet) Yes 38.9%
(589)

50.0%
(61)

-
(10)

39.8%c

(650)
100%
(660)

No 61.1%
(924)

50.0%
(61)

-
(9)

60.2%
(985)

100%
(994)

Looking at female breast cancer patients, separated into groups according to the patient’s native language
a Group differences within the overall data of 2017: Chi-square test (Pearson) p = 0.000
bGroup differences within the intervention group (possibly received the fact sheet): Chi-square test (Pearson) p = 0.570
cGroup differences within the control group (no fact sheet): Chi-square test (Pearson) p = 0.016

Table 5 Results from the
multilevel logistic regression
analysis; odds ratios (95%
confidence intervals)

Null model Model I Full model

Fact sheet possibly received – – 1.45 (1.09–1.92)

Ref. no fact sheet received

Age – 1.02 (1.01–1.02) 1.02 (1.01–1.02)

Highest graduation certificate achieved

Without school graduation certificate – 0.93 (0.46–1.88) 0.85 (0.42–1.73)

Lower secondary school – 1.04 (0.76–1.42) 1.03 (0.75–1.41)

Intermediate secondary school – 1.06 (0.78–1.44) 1.04 (0.77–1.41)

Junior high school – 0.99 (0.77–1.28) 0.97 (0.75–1.26)

Upper secondary school

Ref. Abitur

– 0.80 (0.59–1.06) 0.79 (0.57–1.08)

Native language German

Ref. foreign speaker

0.75 (0.53–1.06) 0.75 (0.53–1.05)

n patient 2192 2181 2168

n hospitals 86 84 84

ICC 0.04 0.04 0.03

Random-effects parameters hospital level estimate (SE) 0.35 (0.07) 0.35 (0.05) 0.32 (0.08)

Taking into account female breast cancer patients that were treated in the intervention period

statistically significant odds ratios are in boldface; Ref., reference category; ICC, Intraclass correlation coefficient;
SE, standard error
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et al., examining a web-based self-management programme,
which has a duration of 16 weeks, showed a significant reduction
of distress in breast cancer patients [27]. This shows how important
it is to cover information needs in order to positively influence the
quality of life of patients.

QOL is affected more negatively in younger women with
breast cancer than in women without breast cancer by factors
such as recurrence, relationship problems, problems with sexual
function, and fewer coping strategies [28]. What needs to be
borne in mind when comparing the intervention study that was
conducted by the IMVR to the studies mentioned above is that
this intervention study has a clear focus only on meeting the
information needs of breast cancer patients concerning nutrition.
It does not take into account patient-reported outcomes in terms
ofQOL or distress of breast cancer patients. Furthermore, the fact
sheet was distributed systematically in about 25% (n= 21) of the
breast cancer centres participating in the annual survey, where the
patients were treated for primary breast cancer after the diagnosis,
and the study does not differentiate between different stages of
breast cancer diagnosis and treatment.

Limitations

Due to organizational processes in the breast cancer centres, the
distribution of the fact sheet could not be randomized on the
patient’s level. The intervention houses were not randomized
either but voluntarily agreed to distribute the fact sheets.
Despite the high response rate, participation bias cannot be ruled
out, as patients with disabilities indicated more often that they
had received assistance in completing the questionnaire. When
patient-reported data are assessed as in the present study, there is
a risk of social desirability bias and commonmethod bias. Taking
into consideration the expected bias of the data, a quasi-
experimental study design was applied by distributing the fact
sheet only in the second survey period of 2017 (01 May to 31
July), leading to an elimination of variations such as employee
changes, management restructuring, or clinic reformations. Also,
for this reason, hierarchical multilevel models were used to cor-
rect for effects at the hospital level. Furthermore, it is not possible
to ensure that all women being treated in the intervention group
actually received the fact sheet, because the intervention hospitals
themselves were responsible for the distribution of the fact sheet
among the breast cancer patients. For this reason, however, it can
be assumed that even greater effects could be achieved if the
actual receipt of the fact sheets can be taken into account.

Conclusion

The analysis showed that possibly receiving the fact sheet
with basic nutritional information leads to a significantly
higher chance of information needs being met in breast cancer

patients being treated in a breast care centre in North Rhine-
Westphalia. A higher age correlates with a higher chance of an
information need being met, as shown in the multilevel anal-
ysis. With regard to patient education and native language, no
significant differences could be found in the multilevel
models. This indicates that a fact sheet, when written simply
and in easy-to-understand terms, can be a useful tool, which
seems to be effective in reducing unmet information needs.

The aim of the study – to show that a fact sheet with basic
nutritional information reduces the unmet information needs
of breast cancer patients in Germany – was achieved. The
results show that a fact sheet is a feasible instrument to reduce
information needs significantly. This pragmatic intervention
study design can also be applied to other topics of unmet
information needs, aside from nutrition.

Furthermore, this study is – to our knowledge – the first
intervention study trying to decrease the unmet information
needs in breast cancer patients using a fact sheet.
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