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Abstract

Background: Patients often perceive a lumbar puncture (LP) as an invasive procedure.

Weaimed to evaluate the impact of a 3-minute educational animation-video explaining

the LP procedure, on patients’ knowledge, uncertainty, anxiety, and post-LP complica-

tions.

Methods:We included203newly referredmemory clinic patients,whowere randomly

assigned to one of three conditions: (1) home viewing of the video, (2) clinic viewing

of the video, or (3) control condition (care as usual). Participants completed question-

naires measuring knowledge as information recall, uncertainty, anxiety, and post-LP

complications, the latter when patients underwent an LP procedure (n= 145).

Results: Viewing the video increased information recall for both home (P < .001), and

clinic viewers (P < .001) compared to controls. Levels of uncertainty decreased after

viewing (Pfor interaction= .044), particularly for clinic viewers. Viewing the video or not did

not affect anxiety and post-LP complications.

Discussion: Preparing individuals for an LP by means of an educational video can help

to increase knowledge about the procedure and reduce feelings of uncertainty.

KEYWORDS

Alzheimer’s disease, educational animation-video, information provision, lumbar puncture, mem-
ory clinics, patient education, post-lumbar puncture complications

1 BACKGROUND

Cerebrospinal fluid (CSF) analysis is an important diagnostic tool

in many neurological diseases, including Alzheimer’s disease (AD).

Biomarkers that are analyzed in CSF obtained via lumbar puncture

(LP) play a crucial role in diagnosis of AD with very high sensitivity

and specificity,1–3 and will likely play an important role in the future
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of disease-modifying treatments. Despite the diagnostic relevance of

CSF analysis, it is still underused. On the one hand, physicians are often

reluctant to use CSF biomarkers in daily practice, due to the inva-

sive nature of the LP. On the other hand, patients can be reluctant to

undergo an LP. This may be due to uncertainty and/or anxiety regard-

ing the LP procedure itself, concerns about possible complications

afterward, or due to a lack of knowledge—for example, they are not
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sufficiently aware of what the procedure entails, or the reasons to per-

form an LP.4,5 In reality, severe complications associated with LPs are

rare (ie, requiring hospitalization= 0.9%).6,7 We previously found that

feelings of anxiety concerning the LP increase the actual risk for com-

plications, such as atypical post-LP headache and local back pain.6 A

lack of (accurate) information prior to the LP may negatively affect

patients’ anxiety and expectations regarding the LP procedure, which

in turn increase the risk of complications.7

Results obtained in different settings, such as prior to a colonoscopy,

or during genetic counseling, showed that information about a med-

ical procedure or health risk can reduce uncertainty and anxiety.8–13

Audiovisual materials, like educational patient videos, are an effective

method to informpatients.14,15 Informing patients through audiovisual

materials has been found to bemore effective than by verbal orwritten

methods as videos can better satisfy a patient’s needs, and aid in infor-

mation uptake and recall.16,17

In co-creation with stakeholders, we recently developed an

animation-video to inform and prepare patients and caregivers for the

LP procedure in the context of AD diagnosis18 (Figure A.1 in support-

ing information). In the current randomized controlled trial (RCT), we

evaluated the effectiveness of the video for improving knowledge of

the LP procedure, decreasing feelings of uncertainty and anxiety, and

reducing the occurrence of post-LP complications.

2 METHODS

2.1 Participants and design

This study entails an RCT for which we consecutively invited all newly

referred patients visiting the memory clinic of the Alzheimer Cen-

ter Amsterdam for standardized dementia screening19 between April

2019 and March 2020. Participants were recruited by telephone by

the researchers prior to their visit to the outpatient clinic. Participants

were excluded when they had audiovisual impairments, did not mas-

ter the Dutch language, or if an e-mail address was unavailable. Of the

203 consenting participants, 145 received a lumbar puncture andwere

available for follow-up on post-LP complications (Figure 1).

All participants gave informed consent prior to participation. The

study was reviewed and the need for formal approval was waived by

the local medical ethical committee. The RCT was registered prior to

the start at trialregister.nl, the Dutch Trial Registry (Trial NL7725).

Questionnaireswere issued at four timepoints (Figure 2). Upon con-

sent, participants received the baseline questionnaire (timepoint 1;

T1), approximately 1 week prior to their visit. After completion of the

T1 questionnaire, participants were randomly assigned to one of three

conditions, by means of simple randomization: (1) home viewing, (2)

clinic viewing, and (3) control condition. The study was embedded in

the extensive routine work-up in the outpatient clinic, and all partic-

ipants received care as usual (ie, verbal information and an informa-

tional folder on the LP procedure) regardless of the study condition.

The information provided in the video closely resembled the standard

verbal and written information, which included information regarding

RESEARCH INCONTEXT

1. Systematic review: The authors searchedPubMed for rel-

evant literature. Previous literature has established that

cerebrospinal fluid analysis obtained via lumbar puncture

(LP) is an important tool in the diagnosis of Alzheimer’s

disease.Despite the diagnostic utility it is often not imple-

mented in daily clinical practice, due to its perceived inva-

siveness and patients’ uncertainty and anxiety toward

the procedure. To date, empirical studies on how to opti-

mally inform patients about the LP procedure are lacking

completely. Previous studies in other medical fields have

shown that audiovisual information provided to patients

may reduce uncertainty and anxiety, and benefit medical

outcomes. These relevant publications are appropriately

cited.

2. Interpretation: We previously developed an educational

animation-video to inform patients about the LP proce-

dure. To evaluate the effect of the animation-video on

patients’ knowledge, experienced uncertainty and anxi-

ety, and post-LP complications, we included 203 newly

referred memory clinic patients in a randomized con-

trolled trial. Patients were randomly assigned in one of

three conditions: (1) home viewing, (2) clinic viewing,

or (3) control condition. They completed questionnaires

measuring knowledge, uncertainty, anxiety, and post-LP

complications at timepoints prior to and after undergoing

an LP.

3. Future directions: The results reported on in this article

can be used in clinical practice to improve patient edu-

cation regarding an LP procedure. With this study we

show that implementing the video in daily practice is ben-

eficial for patients. These results support the develop-

ment of similar videos for other diagnostic modalities,

such as a positron emission tomography or magnetic res-

onance imaging scan. In addition, our study shows that

improving patient information provision can be achieved

using empirical research. This type of empirical research

can also be applied to optimize information provision for

individuals with low health literacy or other underrepre-

sented populations.

the LP procedure and the most common complications.18 Once a con-

dition was assigned, condition 1 (home viewing) received a link to the

videovia e-mail up to1weekprior to their visit, allowingparticipants to

watch the video as often as desired. Condition 2 (clinic viewing) viewed

the video in the waiting room using headphones at the start of their

visit to the outpatient clinic, prior to medical consultations. All partic-

ipants received the second questionnaire at the start of their visit to

the outpatient clinic at timepoint 2 (T2; clinic viewing first watched the

http://trialregister.nl


MOFRAD ET AL. 3 of 10

F IGURE 1 Study population flowchart. Abbreviations: Covid-19, corona virus disease 2019; LP, lumbar puncture

F IGURE 2 Schematic overview of the study

video). In addition, participants received the third questionnaire at the

end of the screening day (T3). Finally, participants were contacted by

phonewithin 2 weeks after the LP by a physician, who asked about any

post-LP complications that occurred (T4).

Highlights

∙ We used a randomized controlled trial to improve information for

patients about the lumbar puncture (LP) procedure.

∙ Viewing our informative video improves knowledge and reduces

uncertainty.

∙ Viewing the animation or not did increase anxiety levels.

∙ Providing the video can help prepare patients for an LP.

∙ Both home viewing and integrating the video in the diagnostic visit

is beneficial.

2.2 Measures

We assessed four main outcomes: patients’ recall of information, feel-

ings of uncertainty and anxiety, and post-LP complications. Additional

outcomes of interest included patients’ satisfaction with the informa-

tion andwith the LP procedure.
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2.2.1 Knowledge

Based on the information provided through standard care, we devel-

oped a questionnaire measuring knowledge as information recall. This

questionnaire was pilot tested among six individuals to test clarity of

questions and variation in responses. Participants were provided with

eight multiple-choice questions and were instructed to select the cor-

rect answer out of four. Sum scores for information recall were calcu-

lated after assigning one point for each correct answer. Information

recall was assessed at T2 and T3.

2.2.2 Uncertainty and anxiety

Uncertainty levels were reported by participants at T1 and T2 using

a selection of five relevant items from the Mishel Uncertainty in Ill-

ness Scale (MUIS),20 answered on a five-point Likert scale (1= strongly

disagree and 5 = strongly agree; Cronbach’s α T1 = .71; Cronbach’s α
T2 = .65). An example of a question was: “the goal of the lumbar punc-

ture is clear tome.”

State anxiety levels were assessed using a Dutch six-item version of

the State-Trait Anxiety Inventory (S-STAI-S) at T1 and T2.21 The items

could be answered on a four-point Likert scale ranging from 1 = not at

all to 4= verymuch so.21,22

Higher scores indicated greater uncertainty and anxiety. Pri-

mary outcome measures were change over time as indicated

by a comparison of uncertainty and anxiety levels reported at

T1 and T2.

2.2.3 Post-LP complications

Approximately 2 weeks after their visit (T4), participants were asked

by telephone in a structured interviewabout the occurrence of post-LP

complications, previously described inDuits et al.6 In brief, participants

reported: (1) headache (yes/no), which in case of a positive answer was

next specified as typical post-LP headache or atypical headache, (2)

local back pain (yes/no), or (3) severe complications (yes/no). Typical

post-LP headache was defined according to the International Classi-

fication of Headache Disorders (ICHD).23 Severe complications were

defined as complications serious enough to require hospitalization

or an epidural blood patch.

2.2.4 Additional items

At baseline (T1), questions addressed patient demographics (eg, age,

level of education). Additionally, baseline medical knowledge and

knowledge about an LP procedure were both measured using a Visual

Analog Scale (VAS; eg, “How much knowledge do you think you have

about an LP procedure?”) ranging from zero (no knowledge at all) to

ten (a lot of knowledge). Further, all participants were asked whether

they had already seen an educational LP video prior to their visit to

the outpatient clinic. At T2, home viewers were asked how often they

had watched the video, and both home and clinic viewers were asked

with whom they had watched the video. Moreover, at T3, all partici-

pants could indicate their satisfactionwith the provision of information

about the LP, and the LP procedure itself on VAS scales ranging from

1= not at all to 10= verymuch so.

2.3 Statistical analysis

Statistical analysis was performed using IBM SPSS Statistics 24 (IBM

Corp., Armonk, New York, USA). Demographic characteristics were

compared between condition using chi-squared tests, analysis of vari-

ance (ANOVA), or Kruskal-Wallis test where appropriate; based on

continuous, categorical, or ordinal scale of the variable. Intention to

treat analysis included all 203 participants who were randomized,

irrespective of whether they eventually underwent an LP. Changes in

mean scores of self-reported uncertainty and anxiety between con-

ditions over time (T1 vs T2) were analyzed using repeated measures

ANOVAswith Bonferroni post hoc tests. Information recall sum scores

and patients’ information- and LP-satisfaction scores were compared

between conditions using univariate ANOVAs with Bonferroni post

hoc test. Reported post-LP complications were compared between

conditions using chi-squared tests. All analyses were corrected for sex

and age, based on the study population of cognitively impaired indi-

viduals with a broad age range, and differences between conditions

on demographic characteristics. Analyses for information recall were

additionally corrected for prior LP knowledge. Next, we performed

a per-protocol analysis by repeating all analyses in participants who

underwent an LP (n = 145). Finally, for exploratory reasons, we cal-

culated Spearman correlations between the different outcome vari-

ables (uncertainty, anxiety, information recall, information satisfaction,

and LP procedure satisfaction), and between patient-related factors

(ie, age, Mini-Mental State Examination [MMSE], years of education,

and prior LP knowledge) and outcome variables. A P < 0.05 was con-

sidered significant.

3 RESULTS

3.1 Demographics

We included 203 participants, with an average age of 63 ± 9 years; 72

(36%) were female, and the averageMMSEwas 25± 4. Sixty-six (33%)

participants received a dementia diagnosis, of which 48 (24%) were

diagnosed as AD. Participants with a non-dementia diagnosis included;

subjective cognitive decline (SCD) 52 (26%), mild cognitive impairment

(MCI) 14 (7%), and other diagnoses, such as other neurological disor-

ders, 71 (34%). Participant characteristics are listed in Table 1. Partici-

pant distribution across conditions resulted in 62 in the home-viewing

condition, 67 in the clinic-viewing condition, and 74 in the control con-

dition. No differences were found across conditions in age, MMSE,

years of education, diagnosis, and prior medical and LP knowledge.

There was a trend toward more females in condition 1 (home viewing;

Table 1).
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TABLE 1 Participant characteristics

Total group C1: Home viewing C2: Clinic viewing C3: Control condition

n= 203 n= 62 n= 67 n= 74

Age (years) 63± 9, range 38 to 81 61± 8, range 46 to 81 64± 10, range 40 to 80 64± 9, range 38 to 79

Sex, F(%) 72 (36%) 29 (47%)† 21 (31%) 22 (30%)

MMSE (n= 199) 25± 4, range 11 to 30 25± 4, range 16 to 30 26± 4, range 11 to 30 25± 4, range 11 to 30

Years of education 12± 3, range 6 to 17 12± 3, range 6 to 17 13± 3, range 6 to 17 12± 3, range 8 to 17

Diagnosis

Dementia 66 (33%) 16 (26%) 23 (34%) 27 (37%)

AD 48 (24%) 11 (18%) 17 (25%) 20 (27%)

Non-AD 20 (9%) 2 (3%) 3 (5%) 2 (3%)

Non-dementia 137 (68%) 46 (74%) 44 (66%) 47 (64%)

SCD 52 (26%) 23 (37%) 14 (21%) 15 (20%)

MCI 14 (7%) 4 (7%) 5 (8%) 5 (7%)

Other 71 (34%) 8 (13%) 13 (20%) 12 (16%)

Prior medical knowledge 4± 2 4± 2 4± 2 4± 2

Prior LP knowledge 4± 3 4± 3 4± 2 5± 3

Help with questionnaire, n (%) 128 (63%) 45 (73%) 40 (60%) 43 (58%)

Times video viewed n.a. 1± 1, range 0 to 2 1 0

Time since video (d) n.a. 3± 2, range 0 to 7 0 n.a.

Primary language (n= 196)

Dutch 189 (93%) 57 (92%) 61 (94%) 71 (97%)

Other 11 (5%) 5 (8%) 4 (6%) 2 (3%)

NOTE: Table showsmean (SD), unless otherwise specified. Analyses of variance or Kruskal-Wallis tests were applied where applicable. † = P< 0.10. Non-AD

includes: Lewy body disease, vascular dementia, frontotemporal dementia, and primary progressive aphasia. Other includes: psychiatry, other neurological

disorders, and a postponed diagnosis.

Abbreviations: AD, Alzheimer’s disease; LP, lumbar puncture; MCI, mild cognitive impairment; MMSE, Mini-Mental State Exam; SCD, subjective cognitive

decline; SD, standard deviation.

3.2 Information recall

We found differences in information recall between conditions at T2

(F[2, 170]= 23.16, P< .001) and T3 (F[2, 170]= 14.18, P< .001). At T2,

both home and clinic viewing recalled more information, compared to

the control condition (P< .001). This difference remained until the end

of the day (T3, P < .001). There was no difference in information recall

between home and clinic viewing at either T2 or T3. When restricting

analyses to participants who underwent an LP (ie, per-protocol anal-

yses), results were similar (Table A.2 in supporting information). Like-

wise, results for uncorrectedanalyses are comparable (TableA.3 in sup-

porting information).

3.3 Uncertainty and anxiety

ANOVA for repeated measures showed an effect of the intervention

on the decrease in uncertainty (F[2, 183] = 5.02, Pfor interaction = .008).

Here, clinic viewing showed the strongest decline in uncertainty over

time, compared to both home viewing, and the control condition

(Figure3), thoughpost hoc analysesdidnot yield significant differences

between conditions. Results were largely comparable for uncorrected

analyses (Table A.3), and after restricting analyses to participants who

underwent an LP (ie, per-protocol analyses; Table A.2).

With respect to anxiety, ANOVA for repeated measures did

not show an effect of the intervention on anxiety over time (F[2,

185] = .44, Pfor interaction = .64). Next, analyses were repeated in par-

ticipants who underwent an LP (n = 145). These per-protocol anal-

yses revealed similar results (Table A.2), as did uncorrected analyses

(Table A.3).

3.4 Post-LP complications

All reported post-LP complications for participants who underwent an

LP are listed in Table 2. Of all participants who underwent an LP, none

reported a severe complication. Minor complications were quite com-

mon, as 67 (46%) reported one or two. We did not find any differ-

ences between conditions in the reported occurrence of non-specific

headache, typical post-LP headache, or back pain.
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F IGURE 3 Estimatedmarginal means for uncertainty (Mishel Uncertainty in Illness Scale; A) and anxiety (State-Trait Anxiety Inventory; B) at
T1 and T2, with 95% confidence intervals. Analysis of variance (ANOVA) for repeatedmeasures showed an effect of the intervention on the
decrease in uncertainty (F[2, 183]= 5.02, Pfor interaction = .008). Here, clinic viewing showed the strongest decline in uncertainty over time,
compared to both home viewing, and the control condition, though post hoc analyses did not yield significant differences between conditions.
ANOVA for repeatedmeasures for anxiety did not show an effect of the intervention on anxiety over time (F[2, 185]= .44, Pfor interaction = .64).
Green dotted line=C1: home viewing, orange line=C2: clinic viewing, and purple dashed line=C3: control condition

TABLE 2 Reported post-LP complications

Complication Total group (T3) C1: Home viewing C2: Clinic viewing C3: Control condition

n= 145 n= 43 n= 44 n= 57

Typical post-LP headache 13 (9%) 4 (9%) 3 (7%) 6 (11%)

Atypical post-LP headache 32 (22%) 8 (19%) 9 (21%) 15 (26%)

Local back pain 38 (26%) 14 (33%) 10 (23%) 14 (25%)

Severe complications 0 (0%) 0 (0%) 0 (0%) 0 (0%)

NOTE: Table shows frequencies of post-LP complications per condition, and in total, as reported by participants; (1) in case of reported headache (yes/no) this

was specified as typical post-LP headache or atypical headache, (2) local back pain (yes/no), or (3) severe complications (yes/no). Post-LP complications were

asked by telephone in a structured interview, previously described in Duits et al.6
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F IGURE 4 Scatterplots present the association between outcomemeasures, and outcomemeasures and patient-related factors. Of note, a
positiveΔ uncertainty orΔ anxiety over time (eg,+1) equals a decrease in uncertainty or anxiety over time, and vice versa

3.5 Exploratory analyses

Next,we compared information satisfaction andLPprocedure satisfac-

tion across conditions. Both the home- (8.9 ± 0.19), and clinic-viewing

conditions (8.8 ± 0.18) were slightly more satisfied with the informa-

tion received regarding the LP compared to control condition (8.4 ±

0.17), although this effect did not reach significance (F[2, 176] = 2.24,

P= .11). There was no difference in satisfaction with the LP procedure

across conditions (F[2, 147]= .41, P= .66).

Subsequently, we explored associations between patient-related

factors and outcome measures. A decrease in uncertainty was asso-

ciated with a decrease in anxiety (ρ = 0.25, P = .001). Further,

patientswho had greater LP information recall, experienced a stronger

decrease in uncertainty (ρ = 0.23, P = .002) and anxiety over time

(ρ = 0.16, P = .037). Finally, patients who had experienced a stronger

decrease in uncertainty over time were more satisfied with the infor-

mation received about the LP procedure (ρ = 0.28, P < .000), and with

the LP procedure itself (ρ= 0.25, P= .003).

In addition, we found an association between age and change in

uncertainty over time (ρ = –0.28, P < .001), as younger patients level

of uncertainty decreased more over time (Figure 4). Further, we found

that patients with higher MMSE had better information recall scores

(ρ= 0.29, P< .001; Figure 4), and a larger decrease in uncertainty over

time (ρ= 0.31, P< .001; Figure 4). In addition, patients withmore years

of education experienced a greater reduction in uncertainty over time

(ρ = 0.21, P = .004; Figure 4). Additionally, patients who reported to

have more knowledge regarding the LP procedure at baseline experi-

enced a greater decrease in uncertainty over time (ρ = 0.32, P < .001;

Figure 4).

4 DISCUSSION

The main finding of this randomized controlled trial on the effective-

ness of an educational video as an adjunct to standard informationwas

an improvement in knowledge and a reduction in level of uncertainty.

Hence, our study suggests that a simple video is an effective tool for

preparing individuals for a lumbar puncture in the context of AD diag-

nostics. Importantly, such a video is equally effective when offered at

home or in the clinic.

As expected, the video increased patients’ knowledge about the LP

procedure, compared to care as usual. This increase in patients’ proce-

dural knowledge may be a result of repeating the information. Never-

theless, previous literature showed that theuseof audiovisual informa-

tion was associated with increased procedural knowledge, compared

to solely verbal and written information.11,14,16,24–27 Therefore, our

finding may also be explained by having provided the information in

an audiovisual format. Accurate knowledge about the diagnostic pro-

cedure may benefit patients and clinicians in several ways. First, in

a former study, we found that memory clinic patients highly value

procedural information about diagnostic tests.28 Second, information

fosters realistic patient expectations regarding the procedure and

post-LP complications. Third, procedural information allows patients

to consider the relevance for their personal situation and prefer-

ences, and thus, empowers them to address such issues during patient–

clinician interactions. Finally, using a video as a vehicle for patient edu-

cation has the advantage of providing the same information to each

patient, thus reducing unwarranted practice variation. This standard-

ized information provision might also result in a reduction of consulta-

tion time.26 Future work could assess potential benefits of the video
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regarding patient expectations and participation in patient–clinician

interactions.

Watching the video also contributed to a reduction in uncertainty

in patients who viewed the video at the day of the LP procedure

(condition 2: clinic viewing). These findings are in line with two for-

mer studies, which reported reduced procedural uncertainty after

audiovisual information provision on bariatric surgery and cardiac

catheterization.12,13 In addition, our explorative association analyses

showed that the video appeared to reduce uncertaintymost in younger

participants, those with a higher MMSE, more years of education, or

more prior self-reported LP knowledge. It should be noted that self-

reported LP knowledgemight not represent factual knowledge, but LP

knowledge based on hearsay. Thismight explain why uncertainty could

decrease strongly in patients with more prior LP knowledge. Contrary

to our expectation, we did not detect any effects of the intervention on

patients’ level of anxiety. Former studies in other fields, such as oph-

thalmology or anesthesia, have reported a decrease in anxiety after

audiovisual information aids.9,11,15,29–32 However, our results showed

that patients experienced a relatively low level of anxiety, leaving lit-

tle room for improvement. Therefore, a reduction in anxiety over time

might have been too small to detect. In addition, physicians in our cen-

ter are well educated and highly experienced in performing an LP. This

has led us to develop an educational video on performing an LP proce-

dure for professionals.33 Because the LP is part of the routine diagnos-

tic work-up and performed on a daily basis, patients might feel more at

ease as a result. Alternatively, while the STAI-S is an extensively val-

idated questionnaire,21,22 it might not be sensitive enough to detect

subtle changes in anxiety in a population including cognitively impaired

individuals, as this has not been tested in this population. The video

did not result in an increase in anxiety prior to the procedure, or an

increase in post-LP complications, and thus did not have any harmful

effects.

Watching the educational video had no effect on post-LP complica-

tions, whereas previously, we found a higher risk for post-LP complica-

tions in patients who were anxious regarding post-LP complications.6

According to our hypothesis, the video would reduce anxiety, and

as a result post-LP complications. It is likely that compared to Duits

et al.6 the sample size was too small to detect small differences in

post-LP complications (3868 vs 145 participants, respectively). To

effectively draw conclusions about the effect of information pro-

vision on the occurrence of post-LP complications, this should be

assessed using a larger sample. Therefore, even without an effect

on post-LP complications, the video effectively contributes to patient

preparation.

Based on our findings, we recommend embedding the video in clin-

ical practice in addition to routine care, as our results show that clinic

viewers appear to benefit most from the video. Embedding the video

in routine care facilitates health-care providers as it is more efficient

than sending it to each patient individually. Moreover, it ensures all

patients see the video, and that any questions can be answered imme-

diately. In addition, providing the video in routine clinical care makes

it more accessible for every patient. For example, not all patients are

able toviewavideoathomedue to technological or cognitivedisadvan-

tages, such as cognitive impairment or illiteracy. Nevertheless, home

viewers also benefit from the video in terms of increasing their knowl-

edge, which may help them prepare for the LP procedure. Therefore,

we would advise providing the video both prior to the visitation day

and in the clinic, for example by placing the video on the website or

showing it in the waiting area. If it is not feasible to embed the video

in routine clinical practice, providing the video solely prior to the vis-

itation day is a good alternative. Moreover, the video was developed

specifically for cognitively impaired individuals.18 Therefore, the infor-

mation is presented in an easily understandable way. This might make

the video as a medium of information provision especially suitable for

individuals with low health literacy, as this concerns 12% of the Euro-

pean population.34

This study has some limitations. First, the baseline questionnaire

had to be filled in online, which may be more difficult for individuals

with cognitive impairment. However, partners were allowed to assist

the patient with filling in patients’ answers to the questionnaire. In

addition, this was a single-center study in a tertiary memory clinic,

resulting in a relatively highly educated and young population. Of note,

particularly the young and highly educated patientsweremost likely to

benefit from the intervention. Second, inclusion was terminated pre-

maturely due to SARS-CoV-2, the coronavirus that caused the COVID-

19 pandemic.35 This resulted in a somewhat smaller sample size than

envisioned, andmay have led to loss of power, particularlywith respect

to the post-LP complications analysis. Nevertheless, for this type of

study, wewere able to achieve a relatively large sample size.

Amajor strength of this study is the RCTdesign, which allowed us to

establish the effectiveness of the video compared to standard informa-

tion provision. In addition, this study was embedded into daily clinical

routine, and therefore, it was designed to mimic the use of the video

in a real clinical setting. Thus, our results translate directly to clinical

practice, and show that it is feasible to implement the video in daily

routine.

4.1 CONCLUSIONS

In conclusion, this RCT shows that a brief educational video increased

patients’ knowledge, and decreased uncertainty in a large memory

clinic cohort. This suggests that the video is of value for individuals

undergoing an LP procedure, by helping them to prepare for the pro-

cedure in daily clinical practice. These results support the development

of similar videos for other diagnostic modalities, such as a positron

emission tomography or magnetic resonance imaging scan. This type

of empirical research can also be applied to optimize information provi-

sion for individuals with low health literacy or other underrepresented

populations.
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