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ABSTRACT
Background: As spine surgery in the ambulatory setting becomes more frequent, patients should comprehend the
difference from traditional hospital-based, outpatient settings. Limited research exists on the readability of online
articles surrounding spine surgery in the ambulatory surgery center (ASC). In this study, we intend to evaluate the
readability of online articles pertaining to spine surgery in the outpatient and ambulatory surgical settings.
Methods: Three search engines were queried, and the first 100 articles pertaining to each outpatient spine surgery
search term were collected. Advertisements, videos, and peer-reviewed scientific articles were excluded. Articles were
categorized by publishing source as follows: hospital or institution, general medical Websites, private practice, or
surgery center. Flesch-Kincaid (FK) grade level, Flesch Reading Ease (FRE) score, word count, sentences per
paragraph, words per sentence, and characters per word were evaluated for each article. Student’s t tests compared
readability metrics between groups based on setting and procedure region.
Results: A total of 342 articles was analyzed; 279 articles were outpatient hospital related, and 63 ASC related.
Flesch-Kincaid grade levels or FRE scores were not significantly different between outpatient hospital and ambulatory
center. Comparison of ASC to outpatient articles from a hospital or institution source significantly differed in FRE
score (40.7 versus 32.4) and FK grade level (12.3 versus 13.9; all P , .05). Articles addressing procedure type were
significantly different in FRE score (36.2 versus 30.0) and FK grade level (13.0 6 2.1 versus 14.3 6 1.8).
Conclusions: Hospital, private practice, and medical journalists should be aware of significant differences in
readability of patient-accessible ASC articles. These articles may be more difficult to read than outpatient hospital
articles, and production of more reading-level-appropriate online literature is required.
Level of Evidence: 3
Clinical Relevance: There is a significant difference in the readability of patient-accessible ASC articles.
Other & Special Categories
Keywords: ambulatory surgical center, outpatient spine surgery, patient education, readability

INTRODUCTION
While spine surgery was once synonymous with
a lengthy inpatient stay, a growing number of spine
procedures are now being performed on an
outpatient basis. For procedures such as anterior
cervical discectomy and fusion (ACDF), lumbar
decompression (LD), and cervical laminectomy,
the proportion of surgeries being performed in
outpatient settings has increased substantially over
the last 2 decades.1 In fact, for procedures such as
LD, outpatient surgery may now be the rule rather
than the exception. A recent review of the
PearlDiver database revealed that outpatient
ACDF procedures have doubled from 2011 to
2016.2 However, use of the term ‘‘outpatient’’ can
include procedures performed both in outpatient

hospital settings and in standalone ambulatory
surgical centers (ASCs).
Since ASCs typically require patients to be
discharged within 23 hours of their procedure and
lack the capacity to deal with serious medical
complications, careful selection of patients is
required. As Chin et al3 noted, almost 80% of
patients may be eligible candidates for spine surgery
in an ASC. Common selection criteria for outpatient spine surgery include less complex operations
(ie, primary, single-level procedures),4,5 lower body
mass index and comorbidity burdens,3,5,6 as well as
social factors such as living within 30 minutes of a
hospital and having adequate assistance available at
home.3 With appropriate patient selection in place,
procedures in this setting can be quite safe.5,7 A
recent systematic review by Sivaganesan et al8 found
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that less than 2% of ASC patients required transfer
to a hospital after ACDF, posterior cervical fusion,
and LD procedures and suggested that overall
morbidity rates were comparable with inpatient
procedures.
In addition to their safety, patients undergoing
spine surgery in ASCs have demonstrated equivalent outcomes in terms of pain and disability, similar
rates of narcotic consumption, and shorter lengths
of stay compared with hospital-based procedures.4,5,7 Perhaps one of the most distinct beneﬁts
of outpatient settings for spine surgery is the
decreased cost. Outpatient spine procedures can be
associated with thousands of dollars in savings,8,9
with authors of 1 study of 1123 ACDF procedures
demonstrating a 26% lower cost to commercial
insurance for outpatient procedures than inpatient.10
While similar outcomes have been demonstrated
between inpatient and outpatient settings for several
spinal procedures,4,9,10 the experience of undergoing
surgery in these settings may differ in several
important ways. Differences in facility or hospital
protocols as well as the emphasis on timely
discharge in ASC settings can lead to different
prescribing patterns for postoperative narcotic
medications.4 Furthermore, patients undergoing
surgery in ambulatory settings may expect their
postoperative stays to be signiﬁcantly shorter.4,11
While complication rates in outpatient settings are
generally quite low,4,9 certain adverse events in an
ambulatory setting may require transfer to a fully
equipped hospital, and patients should be aware of
this possibility.
Given the numerous beneﬁts to both patients and
institutions, it will be important for clinicians and
patients to stay well informed about what outpatient spine surgery entails, as well as new developments or limitations. For patients undergoing
ambulatory procedures, it may be important to
obtain more information and at an earlier point
during their clinical course.12 While direct consultation with a physician is almost always the best
source of information for patients, the Internet
provides a host of readily available resources that
are both free and convenient for patients to access.
However, when pursuing information about outpatient settings for their spine procedures, one
signiﬁcant concern that may arise is the readability
of the information that is accessible to patients. In a
national survey by the U.S. Department of Health

and Human Services, researchers found that most
US adults had an ‘‘intermediate’’ level of health
literacy,13 and other organizations recommend a
sixth to seventh grade reading level for healthrelated materials intended for patients.14–16 However, authors of several previous studies have demonstrated that online educational materials related to
spine surgery that are accessible to patients tend to
be written at a signiﬁcantly higher reading level than
those recommended and use a relatively high
amount of jargon that may not be understood by
many patients.17–20 Furthermore, material with
more advanced reading levels may not actually be
associated with higher quality of literature.21
When examining patient targeted literature, the
source is important to consider. Even resources
from top-rated orthopaedic institutions may provide literature well above what is recommended for
easy patient comprehension and accessibility.18
Therefore, for emerging topics such as outpatient
and ambulatory surgery, it raises the issue of
whether differences exist between literature produced by hospitals offering procedures on an
outpatient basis and by standalone ASCs. In this
study, we seek to examine patient-accessible literature related to outpatient spine surgery and assess
differences in readability based on publication
source, procedure type, and whether the literature
pertains speciﬁcally to hospital-based or ASC
outpatient procedures.

METHODS
Institutional Review Board Approval: ORA
#14051301.
Data Collection
To collect appropriate articles for this study,
searches were conducted using Google, Yahoo, and
Bing search engines. The same 7 search strings
(‘‘outpatient spine surgery,’’ ‘‘same day spine
surgery,’’ ‘‘surgery in an ambulatory surgical
center,’’ ‘‘outpatient lumbar fusion,’’ ‘‘outpatient
lumbar decompression surgery,’’ ‘‘outpatient cervical surgery,’’ and ‘‘outpatient cervical fusion’’) were
used with each of the 3 search engines. The ﬁrst 100
articles with relevance to each outpatient spine
surgery search string were collected. Search results
that included advertisements, videos, and peerreviewed scientiﬁc articles were excluded from this
analysis. Additionally, articles pertaining to outpa-
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Table 1. Mean readability descriptive statistics.

Total (n ¼ 342)
Word count
Characters/word
Words/sentence
Sentences/paragraph
Flesch Reading Ease
Flesch-Kincaid grade

749.9
5.3
19.7
2.8
38.2
12.7

6
6
6
6
6
6

Outpatient (n ¼ 279)

638.0
2.7
4.2
1.9
12.9
2.7

731.6
5.3
19.6
2.8
38.8
12.6

6
6
6
6
6
6

624.2
3.0
4.2
1.9
13.1
2.7

Ambulatory (n ¼ 63)
830.5
5.2
20.5
2.7
35.5
13.1

6
6
6
6
6
6

695.2
0.3
4.1
1.9
12.1
2.6

P Valuea
0.267
0.719
0.092
0.548
0.073
0.174

a

P value calculated using independent t tests (continuous).

tient surgery or ASCs were included for review, and
any articles largely pertaining to the technical
aspects of the procedure performed were excluded.
All articles were reviewed by 2 individuals, and any
disagreements were discussed until a consensus was
reached.
Article Classification and Subgroup Division
Included articles were ﬁrst classiﬁed based on
whether they pertained to surgery in an outpatient
hospital setting or an ASC setting. Included articles
were additionally categorized according to publication source into 1 of 4 subgroups: hospital or
institution (HI), general medical Websites (GMWs),
private practice (PP), or surgery center (SC). Lastly,
articles were further divided into 1 of 4 subgroups
depending on which procedure the article was
related: cervical, lumbar, combined, or not speciﬁed.
Statistical Analysis
Each included article was evaluated for readability using the following 6 metrics: Flesch-Kincaid
(FK) grade level, Flesch Reading Ease (FRE) score,
word count, sentences per paragraph, words per
sentence, and characters per word (Table 1).
Interpretation of the FRE score and associated
FK grade level can be found in Table 2. Student’s t
test was used to compare means for all 6 readability
metrics between outpatient and ambulatory classiﬁcations. Average readability for each metric was
then stratiﬁed separately by publication source and
by procedure type. A Student’s t test was used to
Table 2. Flesch Reading Ease and Flesch-Kincaid grade scales.

Flesch Reading
Ease Score

Flesch-Kincaid Grade

Notes

100.0–90.0
89.99–80.0
79.99–70.0
69.99–60.0
59.99–50.0
49.99–30.0
29.99–0.0

Fifth grade
Sixth grade
Seventh grade
Eighth to ninth grade
10th to 12th grade
College or university
College graduate

Very easy to read
Easy to read
Somewhat easy to read
Standard
Fairly difficult to read
Difficult to read
Very difficult to read

determine differences in means by publication
source and procedure type (Table 3).

RESULTS
A total of 342 articles was included in the ﬁnal
analysis; 279 articles were classiﬁed as pertaining to
outpatient hospital settings and 63 to ASC settings.
No signiﬁcant differences were observed in mean
scores for any of the used readability metrics
between outpatient hospital and ASC classiﬁcations
(Table 1). No signiﬁcant differences between article
classiﬁcations were demonstrated for mean word
count when articles were stratiﬁed by publication
source (Table 3). When articles were stratiﬁed by
procedure type, mean word count was signiﬁcantly
different between classiﬁcations for cervical (P ¼
.022), lumbar (P ¼ .024), and not speciﬁed articles (P
¼ .012). No signiﬁcant differences in mean characters per word between classiﬁcations were demonstrated for any publication source or procedure type
(Table 4). Mean words per sentence differed
signiﬁcantly between classiﬁcations for articles
published by GMWs (P ¼ .047) and combined type
articles (P ¼ .026, Table 5). Statistically signiﬁcant
differences between classiﬁcations were observed in
mean sentences per paragraph for cervical type
articles only (P ¼ .008, Table 6). Statistically
signiﬁcant differences in FRE score were demonstrated for HI publication sources (P ¼ .035) and
combined type articles (P ¼ .037, Table 7).
Statistically signiﬁcant differences in FK grade
between classiﬁcations were observed for HI sources
(P ¼ .028) and combined type articles (P ¼ .020,
Table 8).

DISCUSSION
Outpatient spine procedures are becoming an
increasingly popular option globally with even
greater popularity of ASCs within the United States
alone. While providers may fully appreciate the
beneﬁts of this option, patients often will use

Downloaded from http://ijssurgery.com/ by guest on January 21, 2022
International Journal of Spine Surgery, Vol. 00, No. 00

0

ASC Readability

Table 3. Mean word count for procedures and settings.

Total (n ¼ 342)
Institution
Hospital or institution
General medical
Private practice
Surgery center
Procedures
Cervical
Lumbar
Not specified
Combined

Outpatient (n ¼ 279)

Ambulatory (n ¼ 63)

P Valuea,b
0.843
0.428
0.940
0.188

733.0
963.4
555.9
708.0

6
6
6
6

562.1
753.2
434.5
812.4

(117)
(100)
(93)
(32)

729.6
922.2
556.7
887.5

6
6
6
6

583.2 (106)
695.4 (68)
441.9 (88)
1050.0 (17)

765.2
1051.0
541.4
504.5

6
6
6
6

305.6
868.7
306.0
343.5

788.1
719.0
570.0
949.0

6
6
6
6

664.2
545.7
468.0
790.2

(63)
(84)
(102)
(93)

880.6
672.8
502.2
916.8

6
6
6
6

704.4
519.4
415.5
748.4

395.2
1104
768.4
1104.3

6
6
6
6

151.7
637.7
558.8
980.1

(11)
(32)
(5)
(15)

0.022
0.024
0.012
0.391

a

P value calculated using independent t tests (continuous).
Boldface P value (,.05) indicates a statistically significant difference between the two groups being compared.

b

Table 4. Characters per word count for procedures and settings.

Total (n ¼ 342)
Institution
Hospital or institution
General medical
Private practice
Surgery center
Procedures
Cervical
Lumbar
Not specified
Combined
a

5.1
5.2
5.1
6.6

6
6
6
6

0.4
0.3
0.3
8.8

5.1
5.1
5.6
5.3

6
6
6
6

0.3
0.3
4.9
0.3

(117)
(100)
(93)
(32)

Outpatient (n ¼ 279)

P Valuea

Ambulatory (n ¼ 63)

5.1
5.2
5.2
8.0

6
6
6
6

0.4
0.3
0.3
12.1

5.3
5.2
5.0
5.1

6
6
6
6

0.3
0.3
0.3
0.3

0.097
0.368
0.270
0.350

5.1
5.1
5.8
5.2

6
6
6
6

0.3
0.3
5.7
0.3

5.1
5.1
5.2
5.3

6 0.4
6 0.2
60.3
6 0.2

0.924
0.698
0.572
0.330

P value calculated using independent t tests (continuous).

Table 5. Words per sentence for procedures and settings.

Total (n ¼ 342)
Institution
Hospital or institution
General medical
Private practice
Surgery center
Procedures
Cervical
Lumbar
Not specified
Combined
a

19.7
20.6
19.7
17.3

6
6
6
6

3.9
4.3
4.3
3.3

20.7
18.4
20.0
20.0

6
6
6
6

4.8
3.2
4.7
3.6

(117)
(100)
(93)
(32)

Outpatient (n ¼ 279)

P Valuea

Ambulatory (n ¼ 63)

19.5
20.0
19.8
16.8

6
6
6
6

4.0
4.3
4.3
3.3

21.2
21.8
18.9
17.8

6
6
6
6

2.9
4.2
4.5
3.4

0.176
0.047
0.650
0.397

20.5
18.5
19.9
19.6

6
6
6
6

4.8
3.3
4.9
3.5

21.7
17.6
20.2
21.8

6
6
6
6

5.0
2.2
4.1
3.7

0.455
0.453
0.752
0.026

P value calculated using independent t tests (continuous).
Boldface P value (,0.05) indicates a statistically significant difference between the two groups being compared.

b

Table 6. Sentences per paragraph for procedures and settings.

Total (n ¼ 342)
Institution
Hospital or institution
General medical
Private practice
Surgery center
Procedures
Cervical
Lumbar
Not specified
Combined

Outpatient (n ¼ 279)

Ambulatory (n ¼ 63)

P Valuea,b

2.9
2.7
2.8
2.6

6
6
6
6

1.9
2.3
1.4
1.2

2.9
2.8
2.8
3.0

6
6
6
6

1.6
2.7
1.4
1.4

3.6
2.6
2.6
2.2

6
6
6
6

4.0
1.3
0.7
0.6

0.213
0.689
0.789
0.053

2.6
2.8
2.6
3.2

6
6
6
6

1.2
1.4
1.5
2.7

2.8
2.7
2.6
3.1

6
6
6
6

1.3
1.3
1.7
2.6

1.8
3.5
2.3
3.5

6 0.5
61.9
6 0.8
6 3.2

0.008
0.094
0.317
0.671

a

P value calculated using independent t tests (continuous).
Boldface P value (,0.05) indicates a statistically significant difference between the two groups being compared.

b
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Table 7. Flesch Reading Ease for procedures and settings.

Total (n ¼ 342)
Institution
Hospital or institution
General medical
Private practice
Surgery center
Procedures
Cervical
Lumbar
Not specified
Combined

Outpatient (n ¼ 279)

Ambulatory (n ¼ 63)

P Valuea,

39.9
35.4
38.0
41.0

6
6
6
6

12.5
14.1
11.6
13.6

40.7
36.8
37.7
40.1

6
6
6
6

12.6
14.7
11.6
15.6

32.4
32.3
43.6
42.0

6
6
6
6

8.1
12.3
11.4
11.4

0.035
0.140
0.271
0.702

39.9
41.2
37.4
35.1

6
6
6
6

13.8
13.6
13.0
10.9

40.1
41.4
37.8
36.2

6
6
6
6

13.4
13.9
13.6
11.0

38.9
39.0
36.2
30.0

6
6
6
6

15.8
11.8
11.4
8.9

0.792
0.619
0.585
0.037

b

a

P value calculated using independent t tests (continuous).
Boldface P value (,0.05) indicates a statistically significant difference between the two groups being compared.

b

sources beyond the clinician to comprehend surgical
choices. Although hospitals, journals, institutions,
and other literature sources may attempt to generate
readable information through their respective online
sources, the responsibility of understanding the
literature falls solely on the patient. As many spine
procedures increasingly trend toward the use of
ASCs, ensuring the relevant information provided
to patients is at an appropriate level for comprehension becomes essential. Authors of other studies
have assessed the readability of content related to
fusion procedures, spine surgery, and minimally
invasive surgery; however, in this study, we aimed to
investigate literature pertaining to outpatient hospital settings and ASCs. We were able to determine
that information regarding outpatient hospitals and
ASCs were signiﬁcantly different to comprehend
when published from HIs, especially when it
pertained to topics that included cervical and
lumbar procedures.
In total, we were able to review 279 outpatient
and 63 ambulatory center articles and demonstrated
an overall nonsigniﬁcant difference between FRE
scores and FK grade levels. Although no signiﬁcant
difference was observed, the level with which the
scores and grade correspond can be categorized as
both difﬁcult to read and at college reading level,

which is far beyond the recommended level.
Comparison with past studies proved difﬁcult as
many investigators dissimilarly categorized sources
of information; however, academic, organizational,
and hospital were common sources. Our readability
scores from HI sources reported a mean FRE score
of 40.7 for outpatient and 32.4 for ambulatory
settings, which are similarly reported in minimally
invasive and open spinal surgery literature.20
Although our topics differed from previous studies,
other investigators found that readability scores of
spine-surgery-related topics from top academic
institutions and hospitals in the United States had
an overall range of FRE scores of 11.0 to 11.8,18 and
authors of sources similar to our study reported a
mean of 10.9,19 both substantially lower than our
ﬁndings. This may suggest that, although ASCs and
outpatient hospital settings may fall under spinesurgery-related topics, it may be a subject patients
could better comprehend. However, it should be
noted that, while the mean FRE scores may have
drastically different numbers, a more in-depth
comparison of the 2 topics may be required to
further elucidate which areas of spine surgery
contribute to a lower score than outpatient or
ASC topics. Additionally, it is interesting to note
that comparison of outpatient-related to ASC-

Table 8. Flesch-Kincaid grade for procedures and settings.

Total (n ¼ 342)
Institution
Hospital or institution
General medical
Private practice
Surgery center
Procedures
Cervical
Lumbar
Not specified
Combined

Outpatient (n ¼ 279)

Ambulatory (n ¼ 63)

P Valuea,b

12.5
13.2
12.8
11.8

6
6
6
6

2.3
2.9
2.9
2.1

12.3
13.0
12.8
11.8

6
6
6
6

2.4
2.8
2.9
2.4

13.9
13.7
11.8
11.8

6
6
6
6

1.2
3.0
2.2
1.8

0.028
0.280
0.446
0.972

12.4
12.0
13.0
13.2

6
6
6
6

3.2
2.5
2.8
2.1

12.4
12.0
13.0
13.0

6
6
6
6

3.1
2.5
3.0
2.1

12.3
12.1
13.1
14.3

6
6
6
6

3.8
1.9
2.3
1.8

0.888
0.931
0.802
0.020

a

P value calculated using independent t tests (continuous).
Boldface P value (,0.05) indicates a statistically significant difference between the two groups being compared.

b
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related literature demonstrated a signiﬁcant difference, with outpatient articles having a higher FRE
score and lower FK grade level, which suggests that
literature regarding outpatient hospital settings may
currently be better suited for informing patients
than ASC literature.
While we were able to determine a signiﬁcant
difference in the ease of readability between
outpatient- and ambulatory-related articles produced by HIs, there were no signiﬁcant differences
between the articles being produced by general
medical sources, PPs, and SCs. In this study, we
found that the readability of both outpatient and
ambulatory centers were noticeably better than
topics such as spinal fusion or spine procedures in
general.19 This observation is not surprising, given
the topics of spine surgery that may require more
technical explanations than explanation of an
outpatient setting. More interestingly, the signiﬁcant difference in FK grade and FRE scores by
group was demonstrated when articles pertained to
combined procedures (cervical and lumbar) rather
than only cervical or lumbar topics. The respective
FRE scores were again noticeably higher than
previous studies.18,19,22
While, in our study, we showcased the increased
ease of readability with regard to ambulatory- or
outpatient-related articles compared with other
topics in spine surgery, their respective scores,
regardless of topic or source, remained approximately 6 grades above the level recommended for
patient-targeted medical literature by the National
Institutes of Health, American Medical Association,
and U.S. Department of Health and Human
Resources. This observation is not unique to our
study as several previous readability studies have
reported the inappropriate reading level of spinerelated material.18–21,23 To avoid reading level
inappropriateness, guidelines offered by national
or local health agencies, such as the Centers for
Disease Control and Prevention (CDC), can provide
checklists and standardized instructions on composing health-related material. As an example, the
CDC’s guidelines help standardize areas such as
message content, text appearance, visuals, layout
design, translation (if necessary), and understandability.15
In addition to standardizing reading material,
alternative forms of health information delivery
should be considered. Video platforms may be an
appropriate alternative, as authors of previous

studies in colonoscopy patients demonstrated a
signiﬁcant increase in quality of bowel preparation
among patients receiving a brief preprocedural
instructional video.24 However, the source of video
again must be standardized, as a number of
investigators have reported their concern with use
of common video platforms such as YouTube,
which may offer low-quality information.25–27
Limitations
This study is not without several limitations.
Readability was assessed using the FRE score and
FK grade level; however, many other scores exist
which may provide additional insight into the
difﬁculty patients may experience with outpatient
or ambulatory literature. Additionally, the FRE
score and FK grade have their own limitations.
More speciﬁcally, the score ranges from 0 to 100
and is difﬁcult to interpret, and the grade level may
underestimate or overestimate the readability of
medical terminology due to its evaluation being
based on polysyllabic words.28 The method used to
collect relevant articles may have also limited our
study. Given searches were performed through
online general search engines and not through a
standardized database such as Medline or Embase,
the sources of information vary widely in terms of
quality of content, region, and standards of the
outpatient or ASC. Another limitation is not
including pictures or infographic-based material
which may provide increased readability and
comprehension. One aspect that should also be
considered as a limitation of the study is the
exclusion of non-English articles as well as not
identifying the country of origin of each article. This
may introduce some bias toward the information
provided to patients in English-speaking countries
only.

CONCLUSIONS
Literature found on the Internet with regard to
outpatient and ASCs is found to be written at a
reading level that is much higher than an average
English-speaking adult can comprehend. This trend
is like previous studies and reinforces the notion
that a concerted effort should be made to write
online material that better conveys the use of both
ASCs and outpatient hospital settings for surgical
treatment. As the use of ASCs or outpatient
hospital settings continues to grow, patients will
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consistently rely on the Internet as one of their main
resources of information. Without change, there will
be a continued disconnect between what the patient
comprehends and what the provider believes the
patient comprehends. To produce effective patient
information, a reduction in the number of words per
sentence and syllables per sentence would generate
improved reading ease. Additionally, authors
should consider the use of more standardized
practices in the delivery of health-related information according to health agency guidelines and focus
on the differences in the surgical settings alone
rather than including complex topics such as
surgical techniques. Future studies should address
this continued gap in readability and determine if
material that achieves the recommended reading
level for an English-speaking adult has an impact on
the patient’s comprehension of both the type and
place of treatment.
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