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Information needs of patients in spine surgery: development
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ACKGROUND CONTEXT: Informed consent is mandatory before surgery and fundamental in

the physician-patient interaction. However, communication is sometimes suboptimal.

PURPOSE: The objective was to develop a question prompt list (QPL) for patients undergoing

spine surgery (spinal neurosurgery-QPL, “SN-QPL”) to encourage them to acquire information

during the informed consent consultation (ICC) and assess patients’ information needs.

STUDY DESIGN/SETTING: We conducted a prospective uncontrolled single center study in

order to develop a QPL for patients undergoing spine surgery.

PATIENT SAMPLE: Patients inclusion criteria were as follows: (1) planned spinal surgery, (2)

age 18 to 80 years, (3) legal capacity, (4) ability to understand and respond to questionnaires, and

(5) informed consent.

OUTCOMEMEASURES:We applied the following self-report measures: the developed prelimi-

nary QPL with regard to surgery topics and assessment of patients’ information needs.

METHODS: First, we performed a literature review, patient interviews, and two expert rounds.

Subsequently, we validated a preliminary SN-QPL including 37 items before and after ICC with

regard to importance of items and fulfillment of information needs in 118 patients. A principal

component analysis followed by varimax rotation revealed the final SN-QPL.

RESULTS: For the final version of the SN-QPL, 27 items with following four reliable subscales

were derived with satisfactory internal consistency: (1) scale SN-QPL-C, “complications and possi-

ble postoperative deficits” (n = 8 items, Cronbach a= 0.88); (2) scale SN-QPL-P, “prognosis and

follow-up” (n = 8 items, Cronbach a= 0.86); (3) scale SN-QPL-I, “preoperative inpatient stay and

organizational issues” (n = 5 items, Cronbach a= 0.75); and (4) scale SN-QPL-S: “safety of the

surgical procedure” (with n = 6 items, Cronbach a= 0.84). The most unmet information needs

were found in SN-QPL-P. The item with the greatest unmet information needs was “How much

professional experience does my surgeon have?”

CONCLUSIONS: Our SN-QPL was well-accepted and perceived as helpful by patients awaiting

spinal surgeries. It seems to address meaningful items and questions. It could therefore be useful in

optimizing pre- and postoperative satisfaction. Further, our study identified many unaddressed

questions warranting communication interventions. © 2018 Elsevier Inc. All rights reserved.
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Introduction

Decision-making for patients considering surgery is

complicated and the consequences of surgery can greatly

affect the patients as well as their families. Informed con-

sent is not only mandatory before surgery but also a funda-

mental physician-patient interaction in order to establish a

relationship of trust [1−3].
Communications before planned interventions in gen-

eral and the Hippocratic Oath in particular have a very

long tradition. Both have endured violations in history

[4]. One of the most important documents developed in

medical history is the “informed consent,” expressing

that the patient has been informed about and actively

agrees to a planned intervention [2]. However, the pro-

cess of informed consent in neurosurgery is often subop-

timal: Ellamushi et al. showed that patients felt well-

informed about a procedure but missed explanations

about alternative therapies and risks of the surgery [5].

Furthermore, it has been shown that due to the stressful

preoperative situation, most patients rarely remember all

details of the informed consent consultation (ICC) [6,7].

The physician in the informed consent discussion some-

times fails to explain the procedure in a patient-centered

manner and how patients might experience possible

postoperative complications [2,8]. The decision-making

process before surgery requires mutual confidence. Sur-

geons need to understand what matters to their patients

and patients depend on their surgeons to understand the

meaning of different treatment options and their respec-

tive risks and advantages and evaluate the consequences

of each procedure individually [2,9].

Question prompt lists (QPLs) are structured lists designed

to encourage patients to acquire important information dur-

ing a medical consultation. QPLs aim to overcome barriers

between patients and physicians. They increase patients’

engagement and interest in decision-making. Activated and

motivated patients will in turn gain more interest in the

interaction with the physician. QPLs encourage the interest

of patients to actively inquire about information on treat-

ment options, risks, and respective advantages and disadvan-

tages, emphasizing the patients’ self-perceived capacity to

actively engage in the decision-making process [10,11].

QPLs have been proven to be efficient in improving physi-

cian-patient communication in not only patients with cancer

and receiving palliative care [12−16] but also other patient

groups, such as children [17]. Sansoni et al. reported that

although there is scarce data about QPLs, a QPL, provided

by physicians before the consultation can increase patient

questions in routine practice [18].

It has been reported that in patients awaiting a sur-

gery, QPLs can increase the number of raised questions
about anesthesia and surgery and thereby facilitate a

better balance between patients’ expectations and likely

outcomes [19−22]. Furthermore, they also promote a

change in physicians’ behavior with respect to better

preparation of the consultation [14]. Patients themselves,

when asked directly, rate QPLs mostly positive with

regard to the fulfillment of their information needs and

satisfaction [21,23,24].

However, to date, there are scarce data about QPLs in

surgical patients [22]. To our knowledge, no QPLs for

patients awaiting spine surgery exist despite the potentially

disabling risks of the procedure. We hypothesize that the

information need and patient satisfaction can be improved

further by using a QPL for spinal neurosurgical patients

(SN-QPL).

We therefore aimed to develop an SN-QPL and describe

the information needs of our patients scheduled for none-

mergent spine surgery.

Materials and methods

Patients

Patients meeting the following criteria were eligible: (1)

planned spinal surgery, (2) age 18 to 80 years, (3) legal

capacity, (4) ability to understand and respond to question-

naires in German, and (5) informed consent.

The study was undertaken in concordance with the

national law, institutional ethical standards, and Declaration

of Helsinki. The protocol was approved by the Ethics

Committee of the Statutory Physician Board of the State

of Rhineland-Palatinate, Germany (reference number:

837.097.15 (9865)).

Theory regarding SN-QPL development

In order to improve the quality of the ICC, the main

questions according to the literature [18,21] were as fol-

lows: What are the information needs of our patients?

Which topics are in their focus? What is the optimal bal-

ance between too little and too much information (because

it remains critical for the physician-patient interaction and

can lead to over- and/or underinformed patients)?

Design

The course of the study is presented in Fig. 1. In brief, it

consisted of two parts as proposed by Fischbeck et al. [21].

Part I, from August 2014 to July 2015: Patients who

underwent surgery at our department were asked to create a

list with their own pre- and postoperative questions they

felt important and/or unanswered before and after elective

spine surgery, and, on a voluntary basis, their ICCs were



ig. 1. Study flowchart including parts I and II: First, we performed a literature review, patient interviews, and a first expert round in order to collate all rele-

ant topics for a QPL. In part II, the preliminary SN-QPL was evaluated twice during the inpatient stay of patients undergoing elective spine surgery shortly

efore (t1) and after (t2) giving informed consent.
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protocoled systematically in order to identify relevant

items(n=63).

Further, a literature search with the following items

via PubMed was performed: “(neuro-) surgery informed

consent,” “patient doctor consultation surgery,” and

“informed consent spine surgery.” Abstracts were

reviewed for studies on informed consent in neurosur-

gery and spine surgery and revealed additional items

(n=8). Additionally, 10 neurosurgeons proposed further

eight questions for the list, which they often encounter

during informative conversations.

This list consisting of 79 items was then condensed to a

preliminary SN-QPL including 37 items, eliminating redun-

dant items and/or those irrelevant to elective spine surgery

by a group of experts (study group members, psychologists,

and experienced neurosurgeons).

Part II, from July 2015 to June 2016: The preliminary

SN-QPL was evaluated twice during the inpatient stay of

patients undergoing elective spine surgery shortly before

(t1) and after (t2) giving informed consent.

Before the informed consent discussion at t1, patients

evaluated the importance of each item using a Likert scale

(1=not important to 5=very important). The data of the

patients underwent a principal component analysis in order

to receive relevant factors (items of the QPL). The result of

the principal components analysis is a set of vectors that

best account for the observed correlation, and where the

factors account for progressively less and less variance.

However, the results are rarely easy to interpret. Therefore,

we performed a varimax rotation of the factors that were

retained in order to deduce dimensions, reflecting, as pre-

cisely as possible, the information needs of patients. Vari-

max rotation is a statistical method that makes the

interpretation easier by maximizing the variance of the

squared factors loadings by column [25].

After having given their informed consent (t2), patients

indicated how intensively each item of the SN-QPL had

been discussed by the neurosurgeons during the ICC, again

using the Likert scale ranging from 1 (item was not at all

discussed) to 5 (item has been intensively discussed) (Sup-

plementary Material Table 2). The values of the Likert

scales at t1 and t2 were analyzed regarding the met/unmet

information needs of the patients by defining the difference

between scores.

Furthermore, sociodemographic factors and medical

history were assessed by an additional questionnaire:

age, sex, family status, financial and working status,

education, diagnosis, medication, psychiatric history,

and time at first diagnosis. Perceived pain was evaluated

using a visual analogue scale (range 0−10). Patients’

mood, anxiety, general well-being, and physician

related trust and satisfaction at t1 and t2 as well as

postsurgically (t3) were also assessed, applying several

self-reporting measures. However, we did not focus on

these topics in this manuscript but on the development

of the QPL.
Outcomes and statistics

The primary outcome of the present study was the devel-

opment of an SN-QPL.

The secondary outcomes were assessment of met and

unmet information needs of patients undergoing elective

spine surgery, patient-reported outcomes, mood, anxiety,

and other psychosocial measures before and after ICC.

Here, we focus on presenting the primary outcome and the

information needs of the patients as well as its fulfillment.

Data are described by mean and standard deviations

(SDs) for normally distributed continuous variables and

median and range for non-normally distributed continuous

variables. Categorical variables were described in terms of

absolute and relative frequencies. All comparative analyses

were regarded as explorative, and no adjustment for multi-

ple testing was done. p Values <.05 were considered as

indicative of a statistical significant effect; however, they

are presented primarily for descriptive reasons.

For the development of the SN-QPL scales, we used

principal component analyses followed by varimax rota-

tion, and Cronbach a coefficients were calculated for inter-

nal consistency.

In order to estimate the information needs, we calculated

an average of every item at t1 (indicating the importance of

the topic, Likert scale 1−5) and t2 (indicating the degree

the topic had been discussed during the informed consent

discussion from the patients’ perspective, Likert scale

1−5). Regarding the fulfillment of the information needs,

we calculated the difference of means t2¡t1 for each item:

If patients indicate underinformation regarding a certain

item, the difference yields negative values; 0 means that

information needs had been exactly met; overinformation is

shown by positive differences.

The factors most likely influencing information needs

were selected and categorized driven by content: age in

three categories (27−50, 51−70, and 70−95 years), sex

(male/female), and social class based on income as indi-

cated by the patients (upper/middle/lower classes). For

explorative analyses regarding the factors probably influ-

encing the information needs, Kruskal-Wallis H and Mann-

Whitney U tests were applied. Due to the explorative char-

acter, no further multivariable analyses were performed.

All analyses were performed using SPSS version 23 (SPSS

Inc., Chicago, IL, USA).
Results

Items relevant to patients established in part I of the study

A total of 22 patients participated in part I of the study,

with equal participation concerning sex distribution and a

mean age of 57 years. Generally, more questions were

asked by elderly (≥ 70 years) (mean=3.7, range 0−13)
compared to younger (<49 years) patients (mean=1.6,

range 0−4).



Table 1

Patients’ characteristics, part II of the study (sNEURO-QPL development

sample n=118)

Variable n %

Age (y)

Mean (range) 64 (27−91)
Missings 1

Gender

Female 64 54.7

Male 53 45.3

Missings 1

Family situation

Married 73 61.8

Single 6 5.1

Widowed 16 13.6

Divorced 12 10.2

In a relationship 9 7.6

Separated 2 1.7

Missings 0

Education (school)

None 3 2.6

9th Grade 61 52.1

10th Grade 27 23.0

High School 24 20.5

Others 2 1.7

Missings 1

Education (profession)

In education 1 0.9

No completed degree 12 11.0

Apprenticeship 68 62.4

University 17 15.6

Other 11 10.1

Missings 9

Financial situation (patients’

estimation)

Very good 9 7.7

Good 64 54.7

Neither good nor bad 33 28.2

Difficult 9 7.7

Very difficult 2 1.7

Missings 1

Patient decree prepared

Yes 41 35.0

No 76 65.0

Missings 1

Care level

None 114 96.7

Grade 1 1 0.8

Grade 2 3 2.5

Missings 0

Number of secondary

diagnoses

None 22 18.8

1-3 74 63.2

4-6 16 13.7

7-9 5 4.3

Missings 1

Psychatric history

Yes 12 10.3

No 105 89.7

Missings 1

No. of previous spinal

operations

None 8 6.8

1-5 82 69.5

Table 1 (Continued)

Variable n %

>5 28 23.7

Medications

Psychotropic drugs 13 11.0

NSAID 39 33.1

Opiates 24 20.3

Steroids 5 4.2

Diagnosis

Disc herniation 45 38.1

Spinal stenosis 53 44.9

Other 20 17.0

Inpatient treatment in history

No 9 7.6

Yes 108 91.5

Once 19 16.1

Twice 15 12.7

More than twice 74 62.7

Prior treatment for spinal

diagnosis

No 28 23.9

Yes 89 76.1

Physiotherapy 71

Analgetics 66

Surgery 31

Bed rest 11

Missings 1
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Our first analysis revealed multiple topics of interest for a

QPL in spinal surgery. The items with regard to the surgical

procedure were found to be of greatest importance for the

patients: Most frequently asked questions during the ICC

were regarding (a) duration of the surgery, (b) urgency of

the surgery, and (c) when surgery was planned. A total of

37 items were chosen for the preliminary SN-QPL applied

in part II of the study. They are presented in Supplementary

Table 1.
Development of SN-QPL

In part II of the study, 118 additional patients took

part, of whom the clinical and sociodemographic data

are shown in detail in Table 1. In brief, 64 patients

were female (54%); mean age was 64 years (range

27−91 years); most of the patients were in a relation-

ship and had children; and only a minority had a history

of psychiatric comorbidities (11%). The preliminary

SN-QPL consisting of 37 items was evaluated before

and after ICC as described above.

Applying principal component analysis and subse-

quent varimax rotation for reliable information needs,

scales were developed with best internal consistencies.

After categorization and deletion of redundant topics,

items were evaluated and selected by the study group,

psychologists, and neurosurgical experts in order to

reduce the number of items for the final SN-QPL scales.

If items should be dropped due to the component analy-

sis, each item was discussed by the expert group. For
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example, the item “What is the very worst thing that

could happen during the operation?” should have been

discarded due to statistics. However, we decided to

retain it as we believe that it could be important for

patients and is probably a question they are afraid of

asking but still want to know.

Finally, 27 items could be distributed to four SN-QPL

scales:

(1) SN-QPL-C: “complications and possible postoperative deficits”

including eight items (mean of importance at t1=4.57, SD=0.54, Cron-

bach a=0.88)

(2) SN-QPL-P: “prognosis and follow-up” including eight items (mean of

importance at t1=4.45, SD=0.59, Cronbach a=0.86)

(3) SN-QPL-I: “preoperative inpatient stay and organizational issues”

with five items (mean of importance at t1=3.94, SD=0.83, Cronbach

a=0.75)

(4) SN-QPL-S: “safety of the surgical procedure” with six items (mean of

importance at t1=4.14, SD=0.79, Cronbach a=0.84)

The final items and psychometric properties of the SN-

QPL are presented in Table 2.

Patients’ information needs and fulfillment

Single items were analyzed with regard to the fulfillment

of information needs of patients undergoing spine surgery.

When patients indicate underinformation regarding a cer-

tain item, the scale difference yields negative values: In all

four subscales, negative mean differences were observed

indicating unmet information needs. The most unmet infor-

mation needs were found in SN-QPL-P (prognosis and fol-

low-up, scale difference mean=¡1.74, SD=1.14), and the

least in SN-QPL-I (preoperative inpatient stay and organi-

zational issues, mean=¡0.73, SD=1.30).

The item with the highest negative difference between

Likert scale scores for perceived importance and provided

information indicating unmet information needs was “How

much professional experience does my surgeon have?”

(Item no. 36, mean=¡2.57, SD=1.63). The item with the

most met information needs was “On which part of the

spine will my surgery be performed?” (Item no. 14,

mean=0, SD=1.45). We also observed items with a high

SD, indicating that some patients were satisfied with the

amount of information provided on the respective item and

others were not, for example, “Will I suffer from pain after

surgery?” (Item no. 25, mean=¡0.91, SD=2.03). The exam-

ples are shown in Fig. 2.

Most of the participants (71%) evaluated the SN-QPL as

being very or fairly helpful in expressing their information

needs before surgery during the ICC. Of the participants,

29% indicated that they asked more questions during the

discussion due to the QPL.

Female patients rated more topics as important to

obtain answers and had more often unmet information

needs than men regarding all four scales of the SN-QPL

(p<.001). No significant differences were found with

regard to age and all other evaluated social factors.
Discussion

Informed consent is an important part of patient care

during the preoperative routine workup, especially in the

light of potentially life-changing risks of spinal surgery.

There is growing interest in the development of programs

and interventions to improve patients’ active involvement

in treatment decisions, especially while being informed

prior to consenting to a procedure [13]. To the best of our

knowledge, this is the first description of the development

and use of a QPL for neurosurgical patients undergoing

elective spine surgery.

In our first survey involving patients and experts, we

observed that neurosurgeons were more focused on compli-

cations and medicolegal issues, whereas patients more often

mentioned organizational issues and questions going

beyond the surgical procedure itself. This not only empha-

sizes the different perspectives of the two groups, explain-

ing some of the perceived communication deficits in the

preoperative situation [22], but also highlights that nonpro-

cedural issues such as socioeconomic problems have to be

addressed in clinical routine (problems that may vary

among departments due to different structures and proce-

dures). The importance of these items was also pointed out

during the evaluation in part II of the study, whereby

“prognosis and follow-up” showed highly unmet informa-

tion needs. Thus, we included many “organizational items”

in our final QPL, topics that could vary in different spine

surgery departments with regard to importance.

Patients rated most of the 37 items of the preliminary

SN-QPL as important or very important, achieving an

above average interest and information needs fulfillment

for our patients. We found that the SN-QPL was well-

received by clinicians and patients. A recently published

meta-analysis showed that such interventions are of high

importance but only rarely used so far [13]. However, at the

same time, they seem to increase consultation length. This

has to be taken into account when planning the introduction

of a QPL in clinical routine. However, similar to other in-

depth decision aids, it could be either sent to patients before

admission to the hospital for the procedure or handed out

directly on admission, giving patients time to read and

understand the QPL prior to the final informed consent dis-

cussion or could be sent to the patient by mail together with

the invitation for the ICC, giving patients time to read.

Information needs and fulfillment

We observed that patients were mostly underinformed

in all subscales. The following explanations were found

for this phenomenon. In our validation study, the sur-

geons performing the consultation had no access to the

SN-QPL prior to the consultation. Therefore, they were

not able to prepare the topics and questions with special

interest to the individual patient. We therefore, despite

applying a new tool, reported the current state but not

the desired state, emphasizing that further investigations



Table 2

The final SN-QPL after principal component analyses with subsequent varimax rotation

Scale/Item no.*

It is ... not/ slightly / moderately/ rather/very... important for me that the surgeon discusses during

the informed consent with me... Source of itemsy

“Complications and possible postoperative deficits” (SN-QPL-C), eight items (mean of importance at t1=4.57,

SD=0.54, Cronbach a=0.88)

1 . . . if all symptoms will recover after surgery P

6 . . . what I need to consider during activities of daily life, for example, driving a car, lifting and

carrying loads

P

7 . . . if I will get special pain treatment after surgery E

8 . . . if I will have pain after surgery E

11 . . . if nerves and/or the spinal cord may be harmed during the operation E

14 . . . where exactly (on the spine) the surgery will be performed E

15 . . . if I will feel a lower level of mobility of the spine after the operation P

16 . . . if my symptoms will improve immediately after surgery E

“Prognosis and follow-up” (SN-QPL-P), eight items (mean of importance at t1=4.45, SD=0.59, Cronbach a=0.86)

17 . . . if after surgery parts of the spinal body can rub against each other (eg, because of the removal

of disc material)

P

19 . . . how long I must stay in bed after the operation P

21 . . . how long the recovery process will take (eg, the wound, the nerves) P

27 . . . if my problem can come back despite successful surgery L

28 ... if I have to maintain a distinct sleeping position after the surgery in order to avoid recovery

problems

P

32 . . . how the further treatment will proceed after the surgery in the clinic P

34 . . . how they proceed, if my complaints won’t improve after surgery E

35 . . . what I need to consider during sports (eg, swimming, gymnastics, cycling) P

“Preoperative inpatient stay and organizational issues” SN-QPL-I, five items (mean of importance at t1=3.94,

SD=0.83, Cronbach a=0.75)

9 . . . how long the surgery will take P

13 . . . when I will be discharged P

22 . . . when the operation is scheduled P

23 . . . if my symptoms can improve without surgery P

26 . . . if the surgery can be postponed E

“Safety of the surgical procedure” SN-QPL-S, six items (mean of importance at t1=4.14, SD=0.79, Cronbach a=0.84)

3 . . . who will do the surgery P

4 . . . if I get to know my surgeon before the operation P

10 ... if alternative therapies (physiotherapy, pain killers) could help me P

25 . . . if I will be monitored in an intensive care unit after surgery P

30 . . . what the very worst thing is that could happen during the operation E

36 . . . how much professional experience my surgeon has P

* Items ordered according to the subscales and numbered according to the order they were listed in the preliminary SN-QPL in part II of the study.
y E, Experts; P, patients; L, literature.
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analyzing the best application mode of the SN-QPL are

still needed such as better involvement of surgeons. The

results are in line with others who showed that the com-

munication between surgeons and patients in ICCs does

not lead to preoperative decision-making in an informed

and self-determined manner [2,9,26,27]. Further, sur-

geons often avoid encouraging patients to pose

“relevant” questions [22,28].

Certainly, in our situation, the communication could

have been improved when applying the SN-QPL more

actively in the procedure as intended for the future, for

example, not only handing it out to the patients. However,

during this part of the study, the main focus was on the vali-

dation of the SN-QPL, not the evaluation on how it changes

the physician-patient interaction.

The surgeon performing the ICC focused on the proce-

dure itself, explaining complications, risks, and alternative
treatment options guided by a structured form due to

legal reasons [1,3,4]. In contrast, patients expected

topics on organizational issues and information about

the inpatient stay to be discussed in the ICC. The QPL

could therefore be viewed as a supplement to the struc-

tured informed consent forms necessary for medicolegal

reasons, giving patients the opportunity to request fur-

ther information if needed. However, patients need to

be encouraged by the surgeon to ask questions; other-

wise, the anticipated effect of the QPL disappears as

shown by others [29]. This indicates that the applica-

tion mode of a QPL has to be investigated in detail;

for example, should it be handed out to the physician

routinely or should the conversation about additional

issues not be started? Furthermore, which interventions

are necessary to improve patients’ active involvement

in treatment decisions should be evaluated. Again, this



Fig. 2. Examples of (a) met information needs, Item no. 14, “On which part of the spine will my surgery be performed?”; (b) unmet information needs, which

was observed in Item no. 36, “How much professional experience does my surgeon have?”; and (c, d) items with a double-peaked distribution or high stan-

dard deviation, indicating that some patients were satisfied with the amount of information provided on the respective item and others were not, Item no. 4,

“Will I get to know my surgeon before the operation?”, and Item no. 25, “Will I suffer from pain after surgery?”. Distribution of difference t2¡t1 indicates

met (difference=0 or positive results) or unmet (difference indicated negative results) information needs.
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seems to reinforce the importance of physician initia-

tive in improving communication.
Limitations of the study

The results of our study should be interpreted in the con-

text of several limitations: (1) This was a single-arm study

meant to develop a new SN-QPL for patients undergoing

elective spine surgery. Thus, the optimal application mode

and effect of this QPL on not only patients’ understanding

of the surgery and their individual situation but also

patients’ well-being, mood, anxiety, and satisfaction still

have to be analyzed in a randomized controlled study. (2)

Patients were recruited at a university medical institution;

these findings should not be considered fully generalizable.

The SN-QPL may require other contents, when used by

patients and physicians of other clinics, with differing
communication styles and other structures in different

health-care settings.
Conclusions

We were able to develop the first QPL, the SN-QPL,

which not only was well-accepted by the patients but also

showed relevant information needs in the preoperative situ-

ation of neurosurgical patients scheduled for spinal surgery.

Nevertheless, its implementation into the clinical routine to

improve the physician-patient interactions is an important

body of work that must be undertaken and further deep-

ened. The optimal application mode and the effect on pre-

and postoperative satisfaction and physician-related trust

of patients must be evaluated further. Our study identified

many unaddressed questions during ICCs using the com-

mercially available forms for informed consent only
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