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Abstract: Background

YouTube has become an important educational platform. For biomedical students the
site is a primary information source for informational and instructional videos on a
variety of medical topics.This study examined the educational quality of instructional
lumbar puncture procedure videos on YouTube.

Methods

The search strings “lumbar puncture medical procedure” and “spinal tap medical
procedure” were used. The first 100 videos for each search string were assessed for
eligibility. Video characteristics were documented. To evaluate the popularity of the
videos the Video Power Index was calculated. Four validated checklists were used for
video assessment: Lumbar Puncture Assessment Tool, reliability score, Global Quality
Score, Attractiveness and Understandability score.

Results

Lumbar puncture videos had a median ratio of 8,90 views/day, 0,04 likes/day and a
video power index of 14,44, which was lower compared to other categories of
instructional videos (CPR and cake baking).

The mean LumPAT score was 34/55, with only three videos scoring at least 44/55, the
pass ratio of this assessment. The median reliability score was 3/4, the median GQS
3/5 (moderate quality) and the median AU score 6,5/8. Significant correlations were
found between the LumPAT score and the video length (p = 0,003), the GQS (p <
0,001) and the AU score (p = 0,01).

Conclusions

In this study, only three out of the 23 videos passed the LumPAT score. The majority of
the instructional videos are not suitable for the training of health care professionals and
students in performing a lumbar puncture procedure.
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Abstract 26 

Background: YouTube has become an important educational platform. For biomedical 27 

students the site is a primary information source for informational and instructional videos on 28 

a variety of medical topics. This study examined the educational quality of instructional lumbar 29 

puncture procedure videos on YouTube. 30 

Methods: The search strings “lumbar puncture medical procedure” and “spinal tap medical 31 

procedure” were used. The first 100 videos for each search string were assessed for eligibility. 32 

Video characteristics were documented. To evaluate the popularity of the videos the Video 33 

Power Index was calculated. Four validated checklists were used for video assessment: 34 

Lumbar Puncture Assessment Tool, reliability score, Global Quality Score, Attractiveness and 35 

Understandability score. 36 

Results: Lumbar puncture videos had a median ratio of 8,90 views/day, 0,04 likes/day and a 37 

video power index of 14,44, which was lower compared to other categories of instructional 38 

videos (CPR and cake baking). 39 

The mean LumPAT score was 34/55, with only three videos scoring at least 44/55, the pass 40 

ratio of this assessment. The median reliability score was 3/4, the median GQS 3/5 (moderate 41 

quality) and the median AU score 6,5/8. Significant correlations were found between the 42 

LumPAT score and the video length (p = 0,003), the GQS (p < 0,001) and the AU score (p = 43 

0,01). 44 

Conclusions: In this study, only three out of the 23 videos passed the LumPAT score. The 45 

majority of the instructional videos are not suitable for the training of health care professionals 46 

and students in performing a lumbar puncture procedure. 47 

48 
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Background 53 

Since its launch in 2005, YouTube has become one of the most popular websites on the 54 

internet. With 5 billion videos watched every day and over 30 million active users per day, the 55 

site reaches approximately one third of the Internet users (1). 56 

As a result of its popularity, its ease of access and its free content, YouTube has become an 57 

important educational platform, especially for the so-called “Millennial” students (2–5). Also in 58 

the field of biomedical sciences the site has become a primary information source for students, 59 

not only with regard to factual knowledge but also instructional tutorials on a variety of medical 60 

topics. 61 

Due to the open nature of the site any individual can upload a YouTube video on nearly any 62 

topic. Yet where most scientific or medical publications are subject to a review process, either 63 

by a journal editorial board, scientific peers or academic authorities, this is not the case with 64 

YouTube videos. The absence of the usual “checks-and-balances” may lead to the uploading 65 

of videos with a lower methodological accurateness or evidence-based content. The 66 

unregulated nature of the scientific or medical information of these YouTube videos can be 67 

potentially detrimental to individuals who intend to use this material in preparation for board 68 

exams or clinical rotations. 69 

Some studies have examined the quality of YouTube videos with regard to anatomy, surgical 70 

procedures, ECG, ophthalmoscopy, respiratory auscultation and neurological disorders (4,6–71 

12). Yet no systematic analysis has been performed to assess the value of these videos for 72 

private study or for integration into classroom teaching. 73 

We hypothesized that YouTube presently contains a large proportion of videos with 74 

inadequate educational value. This study aimed to examine the content and viewer perception 75 

of instructional videos on the lumbar puncture procedure. 76 

77 

Materials and methods 78 

1. Search strategy79 

 1 
 2 
 3 
 4 
 5 
 6 
 7 
 8 
 9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 



YouTube was searched in December (07/12/2018) 2018 via the default settings, and all 80 

relevant video metadata were documented for later assessment (13). Searches were 81 

conducted using the incognito mode to reduce the influence of location and search history of 82 

the computer or user on the displayed videos (14). Two search strings, “lumbar puncture 83 

medical procedure” and “spinal tap medical procedure”, were entered in the search bar. 84 

Quotation marks were used instead of the logic operator “AND” to ensure the concomitant 85 

presence of all search terms. This study considered the first 100 videos for each search string 86 

for further analysis. 87 

Videos were included if they were presented in the English language and if they were 88 

educational in nature. Duplicate videos, videos about lumbar puncture in children, videos 89 

about epidural anesthesia and irrelevant videos (e.g. advertising, presentation of a company) 90 

were excluded. All videos were fully viewed to confirm that they included the lumbar puncture 91 

procedure. If duplicates of an instructional video were detected, only the video that appeared 92 

first on the list was retained for further analysis. All videos that were part of a series were 93 

considered as a single file. 94 

For the comparison of “lumbar puncture videos” with YouTube instructional videos from other 95 

categories additional search terms were applied, namely “CPR instructions” (as an example 96 

of a different medical intervention) and “baking a cake instructions” (as an example of a more 97 

general instructional video). 98 

99 

2. Data collection100 

The following video characteristics were documented: number of views, number of likes and 101 

dislikes, number of comments, video length in minutes and days since upload. We 102 

documented the number of views, likes, dislikes and comments relative to the number of days 103 

on YouTube (15). To evaluate the popularity of the videos a Video Power Index (VPI) was 104 

calculated (VPI = like ratio * view ratio /100; with like ratio = like*100/(like + dislike) and view 105 

ratio = number of views/days). This index combines number of viewing, user interactions and 106 

the audience scale across the entire. 107 
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Videos were categorized by source into six groups: patient/individual, government/news 108 

agencies, university/school, health care professionals (doctor, hospital), standalone health 109 

information websites and other (16,17). 110 

  111 

3. Video assessment 112 

Four scoring checklists were used to evaluate the videos. All checklists with detailed item 113 

description can be found in the supplementary materials. 114 

  115 

The Lumbar Puncture Assessment Tool (LumPAT) was used as the golden standard for the 116 

assessment of a lumbar puncture procedure (Supplementary Figure 1). The videos were 117 

judged in terms of the planning and preparation, the performance of the procedure, the 118 

finalization and the used communication. A total of 11 questions were scored, each with a 119 

score from 1 to 5. A pass/fail standard of 44/55 was imposed as this score has been validated 120 

to be consistent with trained medical observers’ global judgments of pass/fail (18). 121 

 122 

Reliability of information was scored from 1 to 4, based on 4 questions (adapted from the 123 

DISCERN tool) (Supplementary Table 1) (19). 124 

 125 

The educational quality of each video was rated using the five-point Global Quality Score 126 

(GQS), modified from Singh et al (Supplementary Table 2) (19). 127 

 128 

Attractiveness and understandability (AU) was scored using an eight-point modified PEMAT 129 

(Patient Education Materials Tool) score, adapted from the original PEMAT score for the 130 

evaluation of the understandability and actionability of print and audiovisual materials (20). 131 

Two organizational aspects, three visual aspects and three auditory aspects were scored for 132 

their presence (1) of absence (0) (Supplementary Table 3). 133 

  134 

4. Statistical analyses 135 

 1 
 2 
 3 
 4 
 5 
 6 
 7 
 8 
 9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 



All data were analyzed using SPSS software (SPSS Inc. Chicago, IL, USA, version 25). The 136 

median numeric evaluations of the four investigators were used for statistical analysis. 137 

Normality was assessed using the Shapiro-Wilk test (21). 138 

Descriptive statistics analyzed the mean and the standard deviation (if normally distributed), 139 

the median and IQR (if not normally distributed), the minimal/maximal value and the 140 

proportions (if categorical). Finally, linear regression analyses were performed. P-value < 0,05 141 

represents the threshold for statistical significance. 142 

143 

Results 144 

1. Lumbar puncture video characteristics and comparison with other instructional145 

videos. 146 

A total of 23 lumbar puncture instructional videos were included for analysis out of a total of 147 

200. A detailed overview of the selection process with all relevant exclusion criteria is shown148 

in Figure 1. All videos were independently evaluated by four researchers (R.D.B., M.G., K.H., 149 

and E.V.D.B.). Lumbar puncture videos had a median ratio of 8,90 views/day, a median of 150 

0,04 likes/day, a median of 0,001 dislikes/day and a median VPI of 14,44 (Table 1). Compared 151 

to videos from the two other instructional categories (CPR and cake baking), lumbar puncture 152 

videos scored significantly lower in all measured parameters. The views per day of the CPR 153 

and cake baking videos were higher (131 and 4068 views/day respectively). CPR videos also 154 

had a much higher popularity as shown by an almost 10-fold higher VPI and the “cake baking” 155 

videos had even a 270-fold higher VPI score (Table 1). 156 

157 

The lumbar puncture videos were present in three video categories: health care professionals 158 

(34,8%), health information website (26,1%), university/schools (30,4%). 159 

160 

2. Lumbar puncture video content analysis161 
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To assess the lumbar puncture procedure performed in the videos, the validated LumPAT 162 

scoring system was used. The mean LumPAT score was 34 (8), on a maximum score of 55. 163 

Only three out of 23 videos scored higher than the pass ratio of 44/55 (Figure 2). Most videos 164 

received high scores for positioning of the patient, anatomical landmarks, sterility, disinfection 165 

and local anesthesia, and insertion of the LP needle. Data that were often missing from the 166 

videos were: identification, allergies, contraindications, side effects, replacing the stylet, filling 167 

the CSF tubes, post procedure activities (pressure, bandage, cleaning) and 168 

informing/comforting the patient. When performing regression analyses a significant 169 

relationship was detected between LumPAT score and the length of the video (p = 0,003), the 170 

GQS (p < 0,001) and the AU score (p = 0,01). The other video characteristics or scoring 171 

systems did not correlate significantly. 172 

An example of the five highest and five lowest scoring LumPAT videos with regard to content 173 

is provided in Supplementary Table 4. When comparing the top and bottom five videos, these 174 

only differed significantly in the length of the video (p = 0,02). There were no differences in 175 

views/days, likes/day, dislikes/day and VPI. 176 

177 

The second quality score with regard to video content, the reliability score, of the 23 videos 178 

had a median of 3 out of 4 (Table 2). This was mainly due to the fact that almost no videos 179 

provided additional student references. 180 

181 

The third content score, the GQS, showed a median score of 3/5, which corresponds to an 182 

overall “moderate” quality (Table 2). Only two videos obtained the highest score of 5 out of 5. 183 

These two videos corresponded to the highest LumPAT scores and also the highest reliability 184 

scores. These two videos were classified in the source category “health care professionals”. 185 

186 

3. Audiovisual assessment of lumbar puncture videos187 

The median AU score was 6,5 out of 8 (Table 2). Very few videos contained a summary with 188 

key points at the end of the intervention (3/23). Linear regression analysis were found 189 
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significant results for the reliability and AU score (p = 0,03), and for the AU score and GQS (p 190 

= 0,001). 191 

192 

Discussion 193 

This study analyzed educational videos on the performance of lumbar puncture. We used 194 

search terms that would be employed by biomedical students or healthcare professionals in 195 

their search for relevant demonstration videos. We assessed the first 100 videos for each 196 

search term as it is shown that > 90% of search engine users click on a result within the first 197 

60 results (22). 198 

199 

We used relevant exclusion criteria to obtain only videos that focused on the lumbar puncture 200 

procedure and its medical aspects, with the exclusion of therapeutic intervention such as 201 

spinal analgesia and epidural anesthesia. This resulted in a total of 23 videos. A significant 202 

number of duplicates were detected during the search process. In order to compare these 203 

videos with other “how to” videos on YouTube we selected one other medical intervention 204 

(CPR) and one general instructional category (“how to bake a cake”). Compared with these 205 

videos, it is clear that lumbar puncture videos are less represented and less viewed on 206 

YouTube. The VPI was ten times lower in lumbar puncture compared to CPR, and 270 times 207 

lower compared to cake baking. Comparing the five highest and lowest videos with regard to 208 

views, likes, dislikes and VPI showed no significant differences, suggesting that most viewers 209 

are unable to differentiate between procedures of high and low educational quality. 210 

211 

It is striking that only three out of 23 videos had a LumPAT score of 44 or more, which 212 

corresponds to a pass grade.  As stated before, lumbar puncture videos particularly lacked 213 

specific aspects such as identification, allergies, contraindications, side effects, post 214 

procedure actions (pressure, bandage, cleaning) and informing/comforting the patient. These 215 

deficiencies can probably be explained by the fact that most procedures were performed using 216 
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simulation models, where ‘identification’ and ‘informing the patient’ are less appropriate. 217 

Overall, sterility was well performed, yet in a significant number of videos mistakes were seen. 218 

For example, switching from regular to sterile gloves was often ignored and the procedure was 219 

performed with regular gloves or palpation of the anatomical landmarks was performed with 220 

sterile gloves before disinfection took place... Such sterility missteps are of course less 221 

relevant in the case of a manikin, but when they serve as a demonstration for a clinical 222 

procedure this  imposes a huge risk of complications for the patient, e.g. postpuncture 223 

meningitis (23). 224 

225 

The LumPAT score correlated with the GQS and AU score. The correlation between good 226 

content and good audiovisual quality suggest that these videos were produced in a 227 

professional context with adequate guidance by experts in the field. If points were lost in the 228 

AU score this was usually because most videos contained no summary with key points at the 229 

end of the intervention (which was also true for the reliability score). The AU score positively 230 

correlated with reliability and GQS. 231 

232 

In conclusion, only a few instructional videos on lumbar puncture were available on YouTube, 233 

with overall a low to moderate quality. The audience interaction does not differentiate between 234 

high and low quality. In this study, only three videos passed the internal validity score and as 235 

such are useful for training health care professionals and students in performing this 236 

procedure. It is important for students to bear these constraints in mind when searching the 237 

Internet for this type of procedural information. 238 

239 

Abbreviations and acronyms 240 

GQS: global quality score 241 

AU score: attractiveness and understandability score 242 

VPI: video power index 243 

244 
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Table and Figure legends 270 

Figure 1. 271 

Diagram of video selection process with reasons for exclusion. 272 

Figure 2. 273 

Frequency histogram of the LumPAT score that was given to the selected 274 

instructional videos. 275 

Table 1. 276 

Video characteristics of lumbar puncture, CPR and cake baking videos. 277 

Table 2. 278 

Summary of descriptive statistics relating to reliability score, GQS and AU score. 279 

280 

281 

282 

283 
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Tables 

Table 1. Video characteristics of lumbar puncture, CPR and cake baking videos. 

Parameter Lumbar 

puncture 

CPR Cake 

baking 

P-value

General LP-CPR LP-cake CPR-cake 

Viewership/day 
8,90 

(50,52) 

 131,27 

(178,05) 

4068,64 

(15430,94) 
< 0,01* 0,05 <0,01* <0,01* 

Likes/day 
0,04 

(0,21) 

0,62 

(0,89) 

19,79 

(143,58) 
<0,01* 0,04* <0,01* <0,01* 

Dislikes/day 
0,001 

(0,01) 

0,038 

(0,05) 

2,30 

(5,66) 
<0,01* 0,01* <0,01* <0,01* 

Comment 

count/day 

0,01 

(0,03) 

0,02 

(0,04) 

1,55 

(5,15) 
<0,01* 0,49 <0,01* <0,01* 

VPI 
14,44 

(77) 

119,38 

(163,93) 

3774,16 

(14566,75) 
<0,01* 0,08 <0,01* <0,01* 

Presented as median (IQR); VPI = Video Power Index; * indicates a significant p-value 

Table 2. Summary of descriptive statistics relating to reliability score, GQS and AU score. 

Reliability score GQS AU score 

Median (IQR) 3 (1) 3,25 (1,25) 6,5 (2) 

Minimum 2 1,5 3,5 

Maximum 4 4,75 8 

Table Click here to access/download;Table;Tables.docx
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Percentile 25 2 2,25 5 

Percentile 75 3 3,5 7 

GQS = Global Quality Score; AU score = Attractiveness and Understandability score 
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