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Design: Qualitative research with semi-structured interviews.
Setting: General community.
Participants: Individuals who received (N=10) and who did not receive (N=15) prehabilitation
before LSS surgery were recruited at the 6-month postoperative follow-up (8 females; average
age: 67.7§6.7 years) by purposive sampling. Additionally, 1 participant invited her daughter to
accompany her in an interview.
Interventions: Not applicable.
Main Outcome Measures: Concerns and experiences of patients with LSS regarding prehabilita-
tion and recovery after spine surgery.
Results: Thematic analysis was conducted to identify 4 themes inductively: (1) sources of infor-
mation about LSS surgery; (2) factors affecting the surgical decision-making; (3) attitudes
toward prehabilitation; and (4) postoperative recovery. All participants desired to have more
preoperative education to inform their surgical decision-making. There were mixed opinions
regarding the perceived benefits of prehabilitation because some individuals hesitated to partic-
ipate in prehabilitation because of their symptoms, or the cost or time of traveling. Many partici-
pants expected some or even complete relief of LSS-related symptoms after surgery. However,
not all participants experienced the expected postoperative improvements. Some participants
only experienced temporary symptomatic relief, while others experienced new postoperative
symptoms. Patients generally found that postoperative exercises taught by physiotherapists
were useful although their compliance decreased over time.
Conclusions: Our study highlights the need for better preoperative LSS education. Because face-
to-face prehabilitation or postoperative rehabilitation may not be feasible for all patients,
future studies should explore whether online-based prehabilitation or postoperative rehabilita-
tion may benefit certain patient subgroups.
© 2022 The Authors. Published by Elsevier Inc. on behalf of American Congress of Rehabilitation
Medicine. This is an open access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/).
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Spinal stenosis
Lumbar spinal stenosis (LSS) is a prevalent degenerative spi-
nal condition caused by the narrowing of the lumbar spinal
canal.1 Symptomatic LSS affects 20%-50% of people aged
70 years or older.2 Many patients with LSS experience neuro-
genic claudication (eg, pain, paresthesia, weakness) radiat-
ing from the spine to the leg(s),1,3,4 which adversely affects
their daily function and quality of life.2,3,5

Patients with severe LSS who fail conservative treatments
are indicated for spine surgery.6 LSS is the most common rea-
son for patients aged above 65 years to undergo spine sur-
gery.3 Given the growing number of LSS-related surgeries,7,8

LSS imposes a huge burden on the health care system.7

Unfortunately, the success rate of LSS surgery is approxi-
mately 60%,9,10 and the long-term (eg, 4 years) clinical ben-
efits of LSS surgery remain inconclusive.11-13

Because patients’ suboptimal preoperative physical fit-
ness may compromise their postoperative clinical out-
comes, prehabilitation (preoperative physical training)
has been proposed to optimize patients’ preoperative
physical fitness to minimize postoperative morbidities and
facilitate postoperative recovery.14-22 Research found that
patients with degenerative lumbar spinal disorders under-
going prehabilitation before lumbar surgery obtained sig-
nificantly better postoperative symptoms and faster
physical recovery than the usual care counterparts.16,17,23

A randomized controlled trial (RCT) revealed that a 6-
week supervised prehabilitation program was significantly
better than usual preoperative care in improving preoper-
ative pain, self-reported disability, lumbar muscle
strength/endurance, and functional performance of
patients with LSS, although these differences were not
clinically significant.19 These beneficial effects also disap-
peared after surgery. However, the prehabilitation group
demonstrated clinically significantly better Oswestry Dis-
ability Index scores than the usual care group at postoper-
ative 6-month follow-up.19

While further studies are warranted to confirm the effec-
tiveness of prehabilitation for these patients, it is paramount
to understand patients’ perspectives/experiences regarding
prehabilitation through qualitative research if prehabilitation
is going to be implemented systematically. Prior qualitative
studies have investigated the life experience of patients with
LSS, perceived factors affecting the self-management of LSS
symptoms, and opinions regarding non-surgical LSS treat-
ments or patients’ preparation for LSS surgery.24-28 However,
to our knowledge, no qualitative research has investigated
their perspectives regarding structured prehabilitation and
postoperative recovery. Therefore, this qualitative study
aimed to understand patients’ concerns/considerations
before LSS surgery, their perspectives toward prehabilitation,
and experiences after LSS surgery.
Methods

Semi-structured interviews were conducted between
August 2020 and February 2021 to interview Chinese aged
50 years or older diagnosed with LSS 6 months after poste-
rior open decompression surgery (eg, facetectomy/lami-
nectomy, discectomy, or spinal fusion) in Hong Kong.
Participants were recruited from individuals participating
in a 2-arm RCT that aimed to compare the effectiveness of
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a 6-week structured prehabilitation program and usual pre-
operative care on clinical outcomes of patients undergoing
LSS surgery (ClinicalTrials.gov number: NCT03388983).
Details of the prehabilitation program have been reported
elsewhere.14,18,19 The program aimed to optimize trunk
stability, and back and lower limb muscle strength and
endurance. The usual preoperative care group received
information from orthopedic surgeons and a leaflet regard-
ing proper postures and physical activity. A research assis-
tant invited those who had completed the 6-month
postoperative follow-up to participate in semi-structured
interviews. Each face-to-face interview involved a facilita-
tor, the research assistant, and a patient.24,28,29 One par-
ticipant requested her daughter to accompany her in the
interview to provide supplementary information, if neces-
sary.

After obtaining the participant’s informed consent as sug-
gested by the institutional review board, the facilitator (a
physiotherapist with prior qualitative research experiences
and not involving in the data collection or intervention of
the RCT) conducted the interview at a venue chosen by the
participant. The facilitator asked open-ended questions to
all participants regarding the participant’s preoperative
symptoms and preparation, opinions or expectations about
the structured prehabilitation program (thereafter referred
as prehabilitation), and experiences after the spine surgery
(appendix 1). Before the end of the 60-minute interview,
participants were asked to clarify any points or add anything
that had not been covered in the interview.24 Each interview
was audio-recorded.24,27,28 All interviews were transcribed
verbatim with participants’ names replaced by unique num-
bers.

A 6-step thematic analysis was conducted to understand
participants’ experiences, thoughts, or behaviors.30 The
thematic analysis included data familiarization, initial code
generation, searches of potential themes, reviews of
themes, defining and naming themes, and finalizing the
report.31 Data analysis was conducted using NVivo 12 Plus.a

Two coders (A.L. and O.F.) independently reviewed a tran-
script to get preliminary ideas.31 Each coder proposed initial
code names and definitions based on data emerging from
the transcript.24,27,30,31 Both coders then discussed and cre-
ated the initial codebook using an interpretive description
approach.24,32 Using the initial codebook, both coders inde-
pendently coded 5 transcripts and then juxtaposed the
codes, resolved the discrepancies through discussion, and
Table 1 Demographic information of participants

Characteristics

Women
Age (y)
Body mass index (kg/m2)
Retirement
Marital status
- Married
- Divorced

Preoperative Oswestry Disability Index (out of 100)
revised the codebook. The coders subsequently used the
revised codebook to code another 5 transcripts.

The generated codes were collated into potential
themes. Relevant codes that demonstrated a coherent pat-
tern and a clear distinction from other themes were com-
bined to form a theme.30,31 The themes were reviewed at
the level of the coded data extracts and the entire
dataset.30,31 Each theme was continuously analyzed and
refined to create a clear definition and a name.30,31 Partici-
pants’ direct quotes were extracted from transcripts to
illustrate key features of themes and convey the common
participants’ views/themes.30,31 Recruitment ended when
both coders agreed that data saturation was achieved in
the prehabilitation and control groups without a new
theme arising in the last 5 interviews.24,29 To report the
selected direct quotes in English, a bi-directional process
was conducted. One bilingual coder (A.L.) semantically
translated the quotes to English, while an independent
bilingual reviewer (A.W.) translated the quotes back to Chi-
nese. The original and the back-translated quotes were
then compared. Any discrepancy in meaning was resolved
by consensus.

The intercoder reliability was estimated by kappa statis-
tics after the first round of transcript coding.24,27 Kappa val-
ues range from -1 to 1, where 1 indicates a perfect
agreement and 0 indicates a chance agreement.33
Results

Twenty-five participants (9 females; average age: 67.7§6.7
years; average body mass index: 26.4§5.4) were recruited.
Ten and 15 participants (table 1) were from the respective
prehabilitation (n=15) and control (n=20) groups in the origi-
nal RCT at the time of participant recruitment. The average
preoperative Oswestry Disability Index score of these partic-
ipants was 41.9§17.8%, indicating severe back pain-related
disability.34 Those who participated in the current study had
similar demographic characteristics as those enrolled in the
RCT.

Four themes were identified from the interviews: (1)
sources of information about LSS surgery; (2) factors affect-
ing surgical decision-making; (3) attitudes toward prehabili-
tation; and (4) postoperative recovery. The intercoder
reliability of the thematic analysis was moderate
(kappa=0.67).33 Participants in both groups had very similar
Prehabilitation
Group (n = 10)

Usual Preoperative Care
Group (n = 15)

3 (33.3%) 5 (33.3%)
66.4§4.4 66.5§8.0
27.1§2.8 28.0§5.9
100% 100%

10
0

14
1

43.1 § 14.2 42.6 § 18.2
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experiences or opinions regarding the 4 themes. However,
only participants in the prehabilitation group had first-hand
experiences of prehabilitation to influence their attitudes
toward prehabilitation.

Theme 1: sources of information about LSS surgery

Although all participants obtained LSS-related information
from orthopedic surgeons who explained the pathology of LSS,
treatment options, coping strategies, or details of spine sur-
gery, 24 participants desired more information regarding LSS
and its management. Some patients in both groups expressed
difficulty in finding relevant information before surgery
because they only partly understood their condition after doc-
tors’ explanations. Related quotations are presented in table
2. However, some participants in both groups perceived their
orthopedic surgeons unwilling to provide detailed explanations
because surgeons were busy or the consultation time was too
short. One participant shared: “Those doctors whom I met
before seemed unwilling to talk to you. When you tried to ask
questions, doctors didn’t want to answer” (P29).
Table 2 Supporting quotations for Theme 1 - Sources of informati

Information From Physicians

1. “He/she [Doctor] said that there was something stuck inside tha
surgery to resolve it. The only way to relieve the symptoms was

2. “The doctor explained that my 2 levels [lumbar vertebrae], the
doctor would open it up and remove the irrelevant things to rele
pain” (P14, man, 69 y old).

3. “So, the doctor suggested me to change my lifestyle, “You can u
It is expected” (P19, man, 66 y old).

Insufficient Information
10. “I did not even know what the diagnosis was” (P06, man, 73 y

11. “I didn’t know where to search for it (the relevant information)
for information or interpret the information. How could I know
old).

12. “I did not understand what the doctor said. I just listened to wh

13. “I did not understand what was going to happen. It was because
you. When you tried to ask some questions, doctors didn’t want
briefly to you. Those doctors were like that” (P19, man, 66 y o

14. “. . .Around 4-5 minutes (consultation time). Not much explanat

15. “It’s ok. I have seen that doctors are very busy. I didn’t want to
old).

Information From Family or Friends
4. “But for the surgery, there were so many negative opinions, and

able to walk again. I might be paralyzed” (P01, man, 69 y old).
5. “Not really understood (after meeting the doctor). I could under

y old).
6. “I mentioned it to some close friends. Everyone had different in

patient” (P05, man, 62 y old).
7. “I tried the “so-called” treatment suggested by my friend’s frien

2 times because he placed many burning dried mugwort directly

Information from other sources
8. “I usually asked people. I seldom use the internet” (P18, man, 6
9. “I do not have access to the internet. I do not know how to surf t
To solicit more information regarding LSS surgery and/or
potential postoperative sequelae, 16 participants (six and
10 from the prehabilitation and control groups, respectively)
turned to family/friends. While family and friends might
help participants better understand the surgery through dis-
cussion/explanation, the equivocal information/opinions
might confuse participants. Some suggested alternative
therapies might even harm participants.

In addition to family and friends, 14 participants (seven
from each group) chose to search information online, while
1 learned general exercises on television. However, 5 partic-
ipants did not know how to use the internet to search infor-
mation. More relevant quotations are listed in table 2.
Theme 2: factors affecting surgical decision-making

Orthopedic surgeons played an important role in influencing
participants’ (n=20) surgical decision-making. Surgeons
emphasized the necessity of surgery in relieving patients’
signs and symptoms. They also reassured patients regarding
on about lumbar spinal stenosis surgery

t compressed my central nervous system. I had to undergo the
surgery” (P06, man, 73 y old).
fourth and fifth levels were compressing the nerves. The
ase them [the compressed nerves]. Then I would not feel

se a car to travel and walk less. You have already been so old.

old).

. I couldn’t understand it. . ....I did not know how to search
how to search for such information?” (P11, woman, 64 y

at he said” (P16, woman, 74 y old).

those doctors whom I met before seemed unwilling to talk to
to answer. My doctor took a spine model and then showed it
ld).

ion. . .Doctors had to see many people” (P21, man, 64 y old).

. . . occupy them [doctors] for so long” (P24, woman, 62 y

I was scared. I worried about the worst case. I might not be

stand more after discussing with my friend(s)” (P05, man, 62

formation (opinions). It was quite confusing for me as a

d for many times. I suffered from a burn injury in the last
on my back” (P05, man, 62 y old).

6 y old).
he internet. . .I am that old” (P17, man, 70 y old).



Table 3 Supporting quotations for the Theme 2 - factors affecting the surgical decision-making

Surgeon’s Recommendation

1. “Eventually, the doctor told me that I had to undergo this surgery to relieve [the symptoms]. Given my condition, my first
response was agreeing to have the surgery” (P10, man, 63 y old).

2. “Every doctor mentioned that it would not work. You could not benefit from physiotherapy. Your lumbar spine was
misaligned. . .For this, . . ...it should be fixed by screws in order to correct it” (P29, woman, 44 y old).

3. “The orthopedic surgeon also provided professional advice. He said that the risk of surgical complications was very low” (P14,
man, 69 y old).

Relationships With Surgeons
4. “And I have strong confidence [in the doctor]. When I went to see a doctor, I fully trusted the doctor” (P12, man, 63 y old).
5. “I asked, ‘How did you operate on my spine?’ The doctor said, ‘You come and see!’. The doctor then showed it me. Dr Cheung

showed it [radiograph] to me during the follow-up. . .Yes, I felt very good” (P25, woman, 73 y old).
6. “I was afraid of the doctor. I was afraid that the doctor would think ‘It is meaningless for me to treat you. I have already given

the most powerful painkiller to you. If you do not undergo surgery, it is useless to come to see me’. Then I decided to undergo
the surgery” (P18, man, 66 y old).

7. “Because. . .the professor was unhappy [after I refused the surgery]” (P24, woman, 62 y old).
8. “The main reasons are because of the Hong Kong medical system and doctors’ techniques. Doctors would do it very well. The

most important thing is the confidence. . .Since many people don’t understand the medical system and the surgical
techniques, they are afraid. However, we understand that because we have experience it. I underwent 2 surgeries before”
(P10, man, 63 y old).

Disabling Symptoms or Unsuccessful Non-Surgical Treatments
9. “Even if the doctor declined the surgery, I still wanted to have it because it was so painful that I could only lay in bed. I

couldn’t even walk. Not to mention about getting up” (P10, man, 63 y old).
10. “I knew I had to have the surgery because physiotherapy had no effect” (P06, woman, 73 y old).
11. “I received around 10 sessions of physiotherapy but there was no improvement. That was a private clinic but there was no

effect” (P03, woman, 70 y old).
12. “I initially thought that I could rely on acupuncture and some exercises (to recover). However, it did not work. These

methods could not relieve my symptoms” (P06, man, 73 y old).

Family or Friends’ Influences
13. “My sister also underwent the same surgery. She received her lumbar surgery 7-8 years ago. The outcome was good. I thought

that it was not a big deal to undergo the surgery” (P04, woman, 64 y old).
14. “I discussed with my family when I went back [home]. And . . . they supported me to undergo the surgery” (P22, man, 63 y

old).
15. “The eldest son said that I should have surgery. My 2 daughters said that it was too dangerous, and I shouldn’t undergo the

surgery” (P15, man, 79 y old).

Expectations of Surgical Outcomes
1. “I expected to fix the problem. I expected to be no problem after the surgery. When my nerve is no longer compressed, I

would walk farther. That’s it” (P20, man, 70 y old).
2. “Of course. . .I hoped that all the symptoms would be gone, right?!” (P22, man, 63 y old).
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the low risk of surgical complications. One participant from
the prehabilitation group said: “Eventually, the doctor told
me that I had to undergo this surgery to relieve [the symp-
toms]. Given my condition, my first response was agreeing
to have the surgery” (P10). Further, good patient-physician
relations or consultation experiences facilitated the surgical
decision-making. Quotations substantiating this theme are
shown in table 3. Conversely, 2 participants (1 from each
group) underwent LSS surgery partly because they did not
want to upset their doctors (table 3).

Nineteen participants (8 from the prehabilitation group
and 11 controls) opted for surgery because of disabling
symptoms that affected daily functions. After they failed
various non-surgical treatments, they desperately wanted
to undergo surgery. Twenty-one participants (8 and 13 from
the prehabilitation and control groups, respectively)
received conventional physiotherapy (not prehabilitation)
before deciding to undergo LSS surgery, although 3 partici-
pants did not mention physiotherapy in their interviews.
One participant underwent an emergency surgery because
of sudden exacerbations of symptoms. Of those 21 partici-
pants receiving physiotherapy before their decision-making,
5 (two participants from prehabilitation and 3 controls)
reported mild improvements after conventional physiother-
apy, whereas 16 participants found no significant post-treat-
ment effects.

Many participants (5 participants in the prehabilitation
group and 8 controls) sought advice from families or friends
to help surgical decision-making. Unfortunately, participants
needed to deal with conflicting suggestions from family and
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friends. P23 said: “The eldest son said that I should have sur-
gery. My 2 daughters said that it was too dangerous, and I
shouldn’t undergo the surgery,”

Despite uncertainty and worries, 15 participants (7 and 8
from the prehabilitation and control groups, respectively)
underwent surgery because they expected that the surgery
could help them greatly regain their mobility, prevent incon-
tinence, or even completely relieve symptoms: “I hoped
that all the symptoms would be gone, right?!” (P32). Eight
participants expected that the surgery might slightly
improve their symptoms. Two participants (1 from each
group) were not sure whether they made the right decision.
More related quotations are shown in table 3.
Theme 3: attitudes toward prehabilitation

Almost all participants in the prehabilitation (n=9 of 10)
and control groups (n=13 of 15) participated in the preha-
bilitation trial because they wanted to contribute to aca-
demic research. Some participants deemed that
prehabilitation allowed patients to perform exercises
Table 4 Supporting quotations for the Theme 3 - Attitudes toward

Positive Attitude Toward the Prehabilitation Trial

1. “Anyway, when a person gets older, he/she will have a lot of dise
research studies for seniors. That’s why. Therefore, I. . ..when yo
research study], I was okay with that. The most important thing
could help you more” (P17, man, 70 y old).

2. “Before the lot drawing, I hoped that I would be assigned to the
group, I would be guided by professionals to do exercises” (P05,

3. “I hoped, would like to say, to have a faster recovery. . .Yes, befo
resilient (after the surgery), right?! faster recovery after the sur

4. “Before joining [the prehabilitation program], I couldn’t sit or st
followed the turning method instructed by the therapist. My sym
transportation” (P10, man, 63 y old).

5. “Because they [physiotherapists] taught me some knowledge ab
beneficial. For example, it helped me get in or out of bed. In the
that I should avoid certain movements. Otherwise, it may hurt s
those faulty movements, you would find it quite useful” (P08, m

Negative Attitudes Toward the Prehabilitation Program
6. “I didn’t experience that [improvement in walking distance or m
7. “Since I expected that I would recover only after the surgery, I d

surgery” (P24, woman, 62 y old).

Barriers Associated With the Prehabilitation Program
8. “I have thought about it. I felt that it was better for me not to b

and didn’t know how to cope with various movements [prescribe
every step. However, if you still asked me to perform certain mo
with the pain. I didn’t know . . . if I could cope with the exercises
point of being assigned [to the intervention group], wasn’t it? W
[to the intervention group], phew, I was so relieved and felt bett
woman, 64 y old).

9. “The first difficulty was [public] transportation. The second prob
felt unwell” (P05, man, 62 y old).

10. “In fact, when she [a research assistant] first approached us, sh
therapy before surgery. Since we lived in Chai Wan and the trav
that she was not keen to do the exercises [prehabilitation]” (Th
under physiotherapists’ supervision (2 from the prehabili-
tation group and 4 controls), learn new things, or hasten
their postoperative recovery (5 and 6 from the prehabili-
tation and control groups, respectively) (table 4). Some
participants in the prehabilitation group joined prehabili-
tation because the clinic was easy to access (n=6) or they
were free (n=5). Interestingly, 6 participants (3 from each
group) expressed no expectation for prehabilitation. One
participant in the prehabilitation group said: “Since I
expected that I would recover only after the surgery, I
didn’t expect any change (from prehabilitation) before
the surgery” (P24).

Although prehabilitation might be beneficial, not all par-
ticipants wanted to undergo prehabilitation. Seven out of 15
controls worried that they could not follow the exercise reg-
imen or travel to the clinic because of severe LSS symptoms
even if they were assigned to the prehabilitation group.
Additionally, the cost and time of traveling to the clinic
might deter them from participating in prehabilitation. Two
of these 7 controls expressed that they would either quit the
program or skipped some training sessions if they were
assigned to the prehabilitation group.
prehabilitation

ases. Therefore, I hope that you can come up with more
u asked me to sign [the consent form for participating in the
was that you could conduct more research studies... and I

exercise group. I thought that if I was assigned to the exercise
man, 62 y old).
re the surgery, I hoped that I would be stronger and more
gery” (P13, man, 71 y old).
and. I followed the taught method to get up. I turned slowly. I
ptoms at least were reduced. I could walk and took public

out how to protect my lower back, or other body parts, it was
past, I got up immediately after I woke up. Now I understand

ome body parts or bony structures. After you have minimized
an, 66 y old).

uscle strength]” (P24, woman, 62 y old).
idn’t expect any change (from prehabilitation) before the

e assigned [to the intervention group]. Because I was in pain
d exercises]. I had already been in pain, which affected my
vements, how could I handle it? It was difficult for me to cope
and physiotherapy. If I could not handle it, what was the
hen she [a research assistant] told me that I was not assigned
er than being assigned [to the intervention group]” (P11,

lem was the difficulty during traveling because I had already

e [the participant] was quite reluctant to join the exercise
eling distance to Sandy Bay was long. That was why she said
e daughter of P25, woman, 73 y old).
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After prehabilitation, 7 participants in the prehabilita-
tion group found that prehabilitation was beneficial (subjec-
tive improvements of lower limb muscle strength or
functional mobility, reduced LSS-related symptoms, or
learning new self-management skills). “Because they [physi-
otherapists] taught me some knowledge about how to pro-
tect my lower back, or other body parts, it was beneficial”
(P08). However, 3 participants in the prehabilitation group
reported no post-treatment clinical improvements. More
relevant quotations are shown in table 4.
Theme 4: postoperative recovery

Most participants (n=22) experienced some symptomatic
relief and reduced analgesic intake after LSS surgery. There-
fore, they had resumed their previous exercise habit or
activities of daily living. However, 11 participants (4 in the
prehabilitation group and 7 controls) experienced some
undesirable surgical outcomes. Specifically, while some
reported no subjective improvements in both groups, others
reported new post-surgical symptoms, or recurrence and/or
worsening of symptoms: “At least 20% worse as compared to
before. I know that it gets worse by 20% because I usually
didn’t feel any numbness at night in the past. . .no numbness
after dinner. But now I feel the numbness” (P28). More quo-
tations related to postoperative outcomes are shown in
table 5.

Post-surgical therapeutic exercises were commonly pre-
scribed by physiotherapists. Seventeen participants (7 in the
prehabilitation group and 10 controls) deemed that thera-
peutic exercises helped them regain their postoperative
lumbar range of motion, lower limb muscle strength, and
walking ability. Twelve participants (6 in each group)
reported that they continued those exercises because of the
perceived benefits and availability of exercise equipment.
However, 6 participants (2 in the prehabilitation group and 4
controls) stopped postoperative exercises because of poor
exercise compliance, self-perceived full recovery, or no per-
ceived benefits of exercises. More relevant quotations are
presented in table 5.

Because 10 participants (4 in the prehabilitation group
and 6 controls) underwent surgery in late 2019, they found
that the novel coronavirus outbreak severely affected their
recovery given the closure of exercise facilities and discour-
agement of outdoor activities. P22 said: “I can’t go swim-
ming. I have stopped hydrotherapy,” Additionally, the
concomitant comorbidities (eg, knee osteoarthritis) also hin-
dered their rehabilitation.
Discussion

Our participants considered multiple factors before making
surgical decision. Because most of them did not receive suf-
ficient preoperative education, some had unrealistic expect-
ations of postoperative improvements, resulting in
disappointments. While many participants did not have
much expectation of prehabilitation, they generally deemed
that postoperative exercises were useful.

Most participants thought that they did not have enough
knowledge about LSS and its management. This concurs with
prior studies that patients desired to obtain more useful
information about LSS surgery preoperatively.24,27 Unfortu-
nately, health care providers could not provide adequate
preoperative education to patients because of time con-
straints or the use of medical jargons, which hinders doctor-
patient communication or prevents patients from having
realistic postoperative expectations.24

Given the insufficient preoperative information from
health care providers, all participants attempted to seek
LSS-related information from families and/or friends to
facilitate their surgical decision-making. This accorded with
previous findings that patients made decision regarding elec-
tive orthopedic surgery based on information from the physi-
cian-in-charge, other health care providers, and family and
friends.35 Although other sources of information from multi-
media, printed educational materials, and online resources
have been reported to facilitate surgical decisions,35 our
participants seldom mentioned these sources. The discrep-
ancy might be attributed to cultural differences, and/or
poor literacy or health literacy. Some participants indicated
that they did not know the medical term for LSS, which pre-
vented them from searching relevant online information. In
fact, not being adequately informed about a given health
condition and poor health literacy are the common sources
of stress for patients seeking medical care in public clinics in
Hong Kong.36 Therefore, orthopedists and physiotherapists
should adopt multiple approaches (eg, pamphlets, videos, or
talks) to improve preoperative education for patients with
LSS. Prehabilitation could afford providers another opportu-
nity to provide preoperative education to patients and to
address their concerns during the treatment period as
expressed by a participant in our prehabilitation group
(table 4).

While face-to-face clinical contacts with physicians are
the most common health education approach before elec-
tive surgery,35 the provided information may be incomplete
or biased by what the medical providers know or choose to
inform patients.35 Therefore, an algorithmic approach has
been suggested to help manage LSS and to discuss treat-
ment options with patients.37 Such an approach could allow
tailoring treatment pathway options based on clinical pre-
sentations to help clinicians select optimal treatments for
patients with LSS.38 Although such an approach may facili-
tate LSS management, patients engagement is crucial to
their perceived health status and satisfaction.36 Shared
decision-making has been recommended to include
patients, their caregivers, and medical providers in the pro-
cess to achieve a collaborative patient-centered experi-
ence.35 Specifically, shared decision-making requires
clinicians to share the best available evidence regarding
treatment options and explain each treatment in detail
with patients in the process of clinical decision-making.
Patients are encouraged to consider various options to
attain informed preferences.39,40 Further, family should be
involved in the process of informed consent and decision-
making for any elective surgery.36,41

Although previous research has suggested that prehabili-
tation may benefit patients before LSS surgery, as far as we
know this is the first qualitative research to investigate
patients’ perspective on a structured prehabilitation pro-
gram before LSS surgery. It revealed that the cost and time
of transportation were barriers to participating in



Table 5 Supporting quotations for the Theme 4 − recovery after surgery

Surgical Outcomes − Positive

3. “Before the surgery, the numbness sensation extended from the waist to the leg, surpassing the lower leg. It has been
completely gone after the surgery. . .There is no numbness after the surgery” (P05, man, 62 y old).

4. “At that moment, the private doctor prescribed analgesics for neuropathic pain for her. . .After the surgery there was no such
problem. She has already thrown away all the medications” (The daughter of P25, woman, 73 y old).

5. “After the surgery, I can sit and walk now. I can walk for a maximum of almost 4 hours. I can do it without rest. That means, I
don’t need to stop. I can do it continuously without any problem” (P10, man, 63 y old).

Surgical Outcomes − Negative
6. “At least 20% worse as compared to before. . . I know that it gets worse by 20% because I usually didn’t feel any numbness at

night in the past. . .no numbness after dinner. But now I feel the numbness” (P18, man, 66 y old).
7. “It was fine for the initial few days following the surgery. There was no pain nor any symptoms. However, the pain returned on

the following Saturday. Therefore, . . . it is constant pain. I have already been followed-up for the third times, the doctor said
that he/she could not find out the reason for the recurrent pain. The doctor said that patients usually should have some
improvements. . .for half a year. . .Therefore, it is pain again now. In fact, I have pain even in sitting. I still feel the numbness”
(P18, man, 66 y old).

8. [Interviewer]: “For example after the surgery, did you experience any improvements?”
[S039]: “Sigh, not at all.”

[Interviewer]: “Didn’t you feel anything?

[S039]: “Nothing”

[Interviewer]: “pain or other symptoms?”

[S039] “Err. . .not much”

[Interviewer]: “The same? The same numbness level as before?

[S039]: “Yes”.

(P24, woman, 62 y old).
9. “I feel that there is more [symptoms]. In the past, I only had very mild dull pain. Now, there is numbness most of the time”

(P04, woman, 64 y old).

Postoperative Rehabilitation
1. “In fact, exercises and various knowledge taught by physiotherapists are always useful. If you continue to do exercise and

follow their suggestions and movements, it will somehow be beneficial. Yes, it is good (P22, man, 63 y old).
2. “It helped . . .more comfortable and less painful” (P15, man, 79 y old).
3. “Yes, since at that time the doctor in Queen Mary hospital referred me to physiotherapy once a week, I thought that the

physiotherapy sessions would be finished soon. Therefore, I also signed up the District Council, Leisure and Cultural Services
Department (LCSD) fitness classes. I did those exercises I learnt from the physiotherapy sessions” (P13, man, 71 y old).

4. “After the surgery, I held the pictures (instructions) to follow the suggested duration to raise up my leg. I did it. I even bought
a yoga mat to do exercises. However, after 3 months, I stopped doing them. It’s like that you did 9 minutes first and then 7
minutes on the other day, and then gradually stopped doing exercises” (P08, man, 66 y old).

Barriers of Recovery after Surgery (eg, Outbreak of Pandemic)
5. “Now there is no hydrotherapy. I can’t go swimming. I have stopped hydrotherapy” (P14, man, 69 y old).
6. “I would like to say that since the pandemic, I have dared not to go out. . .dared not to. . ..I reduced the frequency of doing

exercises or swimming. As such, I stay at home all day. I feel pain and discomfort” (P13, man, 71 y old).
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prehabilitation. Like many metropolitan areas, most people
in Hong Kong take public transportation for daily com-
mute.42 However, it is very challenging for patients with dis-
abling LSS symptoms to use public transports commuting
between homes and rehabilitation clinics. Prior research
found that a home-based prehabilitation program was effec-
tive for promoting function before degenerative lumbar
surgery.16 This approach may suit patients with LSS who can-
not travel to outpatient rehabilitation clinics.25,26 With the
advancement of technology, telerehabilitation can provide
cost-effective physiotherapy and patient monitoring at
home.43 Telerehabilitation can complement home-based
rehabilitation by providing timely feedback to patients.44

Future research is warranted to investigate the feasibility of
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combining a home-based exercise program with telerehabili-
tation to improve preoperative function and postoperative
recovery of patients with LSS. The finding may have strong
clinical implications for situations (eg, pandemic) that
require closure of exercise facilities, or social distancing,
which is known to reduce physical activity in people with or
without chronic diseases.45

Three participants in the prehabilitation group did not
perceive any subjective improvements after prehabilitation.
Our result contradicted that of an RCT, which used an identi-
cal prehabilitation program and found significant preopera-
tive improvements in pain and LSS-related disability in
patients awaiting LSS surgery.19 The discrepancy may be
because our participants had more severe disability as mea-
sured by the Oswestry Disability Index when compared with
patients in prior research.18,19 Patients with more severe
disability may benefit less from prehabilitation because
their exercise intensity is limited by their symptoms. Fur-
ther, participants’ previous unfavorable outcomes after
physiotherapy and/or the decision on undergoing LSS surgery
might have nocebo effects on prehabilitation. Future studies
should identify patient subgroups that can benefit from cen-
ter-based prehabilitation before LSS surgery.

Some participants were disappointed by negative surgical
outcomes (eg, recurrence/maintenance of previous symp-
toms and/or new symptoms). Research has shown that peri-
operative complications (eg, spinal instability, infection, or
neurologic damage) may occur in 10%-24% of LSS
cases.13,46,47 Clinical benefits of LSS surgery are known to
diminish over time,11 with a 4-year reoperation rate of
13%.47 If patients are not well informed of the potential
short- or long-term adverse effects of LSS surgery (eg, adja-
cent segment diseases)48 and the diminishing long-term ben-
efits after LSS surgery, they may be disappointed. The
disappointment will be even greater if there is a mismatch
between patients’ expectations of postoperative recovery
and suboptimal postoperative clinical outcomes. Therefore,
shared decision-making should be considered to improve
patient decision-making and minimize potential conflicts.36
Limitations

This study has several limitations. First, because our partici-
pants were enrolled from an RCT, their experiences might dif-
fer from those not involved in the trial. However, the
similarity between our results and previous studies attests
some common issues encountered by patients with LSS. Sec-
ond, only 33% of the participants in each group were females,
who tend to have a higher pain perception than males.49-51

Therefore, our findings might have been slightly different had
more females been recruited. That said, our results were com-
parable with a similar study investigating patients’ perspective
regarding unstructured prehabilitation before lumbar sur-
gery.24 Third, although our study did not recruit an equal num-
ber of participants from the prehabilitation and control
groups, our findings were valid because both groups showed
data saturation. Fourth, participants who participated in the
interviews might differ from those who declined. However,
this is an inherent limitation of qualitative research.26,52 Fifth,
patients experiencing symptoms at the time of assessments
are more likely to recall previous pain episodes and/or exag-
gerate the recalled symptoms.53 Therefore, participants with
symptoms during interviews might perceive prehabilitation as
ineffective. Sixth, because our interviews were conducted 6
months post-surgery, recall bias might have affected our find-
ings. However, our average interview time was shorter than a
similar qualitative study on prehabilitation (an average of 10
months post-surgery).24 Our findings reflected the experiences
of patients shortly after LSS surgery.
Conclusions

Patients undergoing LSS surgery strongly desired to obtain
sufficient information from medical providers. Our findings
highlight the importance of better informing patients in the
decision-making process of elective surgery. While some par-
ticipants wanted to join prehabilitation, disabling symptoms
and difficulty in using public transportation hindered their
participation. Future research should investigate the feasi-
bility of using telerehabilitation to provide prehabilitation/
postoperative rehabilitation to patients with LSS.
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Appendix 1. Interview guide

(The follow-up questions will be asked based on inter-
viewer’s discretion)

Pain experience
1. When you think about the last time you had low back or

leg symptoms? Can you tell me how it feels like?

a. When was the last time you had it?
b. How long does it usually last before surgery or after

surgery?
c. What were the activities that make the pain better?

Or worse? (before and after surgery)
d. How would you describe the pain or symptoms (qual-

ity, location, constant, etc.)?
e. Several episodes, variation in duration, type of pain,

. . ..?
f. What can you do to relieve the pain or discomfort?

mailto:arnold.wong@polyu.edu.hk
mailto:arnold.wong@polyu.edu.hk
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Effects on daily life (before and after prehabilitation or
before surgery)
2. Can you tell me your experience of back pain and how

does it your life?

a. Did it stop you from doing certain activities?
b. How did your day look like if you didn’t have back or

leg discomfort?
c. How did your day look like if you had back or leg

symptoms?
d. Did your symptoms affect your sleep? Going outdoor?

Meeting friends?
3. How does living with lumbar spinal stenosis (LSS) feel like?

a. Yourself

i. Attitude toward life
ii. Dignity or perception of aging
iii. Acceptance
iv. Adaptation
v. Leisure time/activities

b. Your friends and family
i. Mood
ii. Burden

c. Your relationships with your health care providers
i. What type of provider? What is offered to you?

d. Do you talk about your back problem with family, or
friends?

e. Can you describe your experience before and after
the presence of your symptoms?

f. What did you usually do when you were in pain?
4. What bothers you the most about your LSS symptoms?

a. Was anything about your back worrisome?
b. How did you think your back problems would affect

you in the future?

Representation of illness
5. What would be the possible causes of your back problem?

a. Any medical reasons?

b. Old age? Can you tell me more?
c. What is your knowledge about the illness?

Coping strategies
6. How do you manage your back pain before prehabilita-

tion or surgery?

a. Any goals?
b. What kinds of treatments?
c. Any assistive devices?
d. Readings, attending lectures?
e. How do you take care of your problems?
f. Seeing physiotherapists?

7. Did those methods work?
i. If yes, how did they help?
ii. If not, why?

8. Why did you decide to have the spine surgery?
9. Did you discuss with someone before making up your

mind to have the surgery?
10. Did you have any concerns or struggles after agreeing to

undergo the surgery?

Perspectives regarding prehabilitation
11. Why did you determine to participate in the research

project to evaluate the effects of prehabilitation for

patients with LSS awaiting for spine surgery?
12. Do you think the prehabilitation help you or not?
i. If yes, how?
ii. If not, why?

13. Which factors would facilitate you to do prehabilitation
(eg, convenience)?

14. What were the barriers to prehabilitation (eg, transpor-

tation, caregivers)?

15. How was your relationship with the therapist or research
personnel?

16. Did the therapist or research personnel help you under-
stand the reasons for your disease, surgery, or prehabili-
tation? Did they affect your decision to join or to stay in
the program?

Effects on daily life (after surgery)

17. Can you tell me your experience after the surgery? how
does it affect your life?

a. What kind of activities that you can do after the sur-

gery? Sleep? Going out? Meeting friends?
b. How does your day look like after the surgery?
c. Are you happy with the results?

18. How does post-op living feel like?
a. Yourself
i. Attitude towards life
ii. Dignity or perception of aging
iii. Acceptance
iv. Adaptation
v. Leisure time/activities

b. Your friends and family
i. Mood
ii. Burden

c. Your relationships with your health care providers
i. What type of provider?
ii. What is offered to you?

19. What do you think about your future?
a. Is anything about your back or leg worrisome?
b. How do you think your back or leg discomfort will

affect you in the future?

The final question

20. Anything else that you would like to share with us, which
has not been covered in this interview?
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