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Abstract

Objective: This study aimed to investigate the associations between general health expectations
and patient satisfaction with treatment for the two common spine surgery procedures diskectomy
for lumbar disk herniations (LDH) and decompression for lumbar spinal stenosis (LSS).

Design: Register study with prospectively collected preoperative and one-year postoperative data.
Setting: National outcome data from Swespine, the National Swedish spine register.
Participants: A total of 9929 patients, aged between 20 and 85 years, who were self-reported
non-smokers, and were operated between 2007 and 2016 for one-level LSS without degenerative
spondylolisthesis, or one-level LDH, were identified in the national Swedish spine register
(Swespine). We used SF-36 items 11c and 11d to assess future health expectations and present
health perceptions. Satisfaction with treatment was assessed using the Swespine satisfaction item.
Interventions: One-level diskectomy for LDH or one-level decompression for LSS.

Primary outcome measures: Satisfaction with treatment.

Results: For LSS, the year one satisfaction ratio amongst patients with low future health
expectations preoperatively was 60% (95% CI 58 to 63), while it was 75% (95% CI 73 to 76) for
patients with high future health expectations preoperatively. The corresponding numbers for
LDH were 73% (95% CI 71 to 75) and 84% (95% CI 83 to 85) respectively. Multiple linear
logistic regression models for patient satisfaction one year postoperatively indicated that future
health expectations had a larger impact on patient satisfaction than present health perceptions.
Conclusions: Patients operated for the common lumbar spine diseases LSS or LDH, with low
future general health expectations, were significantly less satisfied with treatment than patients
with high expectations with regards to future general health. These findings are important for
patients, and for the surgeons who counsel them, when surgery is a treatment option for LSS or

LDH.
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Strengths and limitations

1. To our knowledge, this is the first study to report data on the associations between expectations
on future general health assessed preoperatively and patient satisfaction after lumbar spine
surgery.

2. The study includes a large number of patients from a national database with high, stable
coverage.

3. We recognize the inherent limitations of register data, such as lack of confounder information,
missing data, or unknown data quality.

4. The data were incomplete in 58% of the procedures.
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Introduction

Lumbar degenerative spine diseases are major causes of pain and disability worldwide [1, 2].
Patient-reported outcome measures (PROMs) and patient satisfaction scales are commonly used
to evaluate treatment outcomes after lumbar spine surgery [3]. However, there are inconsistencies
between PROM changes and treatment satisfaction when evaluating surgical outcome. For
example, Chotai et al. [4] found that 83% of patients were satisfied with treatment after elective
surgery for degenerative spine disease, whereas only 62% achieved minimal important change
(MIC) for the Oswestry/neck disability indices. Furthermore, Godil et al. [5], in an analysis using
receiver operating characteristics (ROC) curves, found that improvement in the Oswestry
disability index failed to discriminate between satisfaction and dissatisfaction with treatment with
good accuracy after spine surgery. In contrast, Copay et al. [6] found a strong association
between the Oswestry disability index and patient satisfaction after lumbar surgery. The variety
of results suggest that patient satisfaction is also influenced by factors other than PROM changes,

such as expectations, socioeconomic factors, and mental health.

The impact of psychological factors on the outcomes of spine surgery has been thoroughly
researched [7, 8, 9, 10,]. In addition, several reports have shown that preoperative expectations on
recovery predict the outcome of spine surgery [11, 12, 13, 14, 15, 16, 17, 18]. Iderberg et al. [19]
demonstrated that socioeconomic indicators are associated with the outcomes of surgery for

lumbar spinal stenosis.

However, there seems to be a knowledge gap regarding whether expectations on future general

health are associated with the outcomes of spine surgery. Therefore, the current study aimed to
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investigate the associations between future general health expectations and patient satisfaction

following surgery for degenerative spine diseases.

Methods

Study design
The present study was a register study, with prospectively collected longitudinal data from

Swespine, the national Swedish spine register [20].

The national Swedish spine register (Swespine)

The Swespine register was launched in 1992 and covers 90% of the spine units in Sweden. The
one-year follow-up rate is 70-75% [20]. The register includes data on diagnoses, surgical
procedures, complications, and patient-reported outcome measures. The surgeon is responsible

for submitting data about the surgery.

Patient data set

Patients, aged between 20 and 85 years, who were self-reported non-smokers, and were
surgically treated between 2007 and 2016 for one-level lumbar spinal stenosis (LSS) without
degenerative spondylolisthesis, or one-level lumbar disk herniation (LDH), were identified in

Swespine.

Measures
The SF-36 is an 8-dimensional, 36-item, self-administered HRQoL instrument for the assessment

of general HRQoL [21]. The instrument has 6 items for assessment of general health perceptions:
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item 1 (present health), item 2 (health transition), item 11a (health comparison), item 11b (health
context), item 11c (future health), and item 11d (present health). In our study, we used items 11¢
and 11d to assess future health expectations and present health perceptions (Table 1). We
grouped future health expectations into low health expectations (item 11c response options 1, 2,
and 3) and high health expectations (item 11c response options 4 and 5). We grouped present
health perceptions into high present health perceptions (item 11d response options 1, 2, and 3)
and low present health perceptions (item 11c response options 4 and 5). We used the Swedish

translation of SF-36 version 1 in our study [22].

Satisfaction with treatment was assessed using the Swespine satisfaction item (Table 1). In our

analysis, we grouped satisfaction with treatment into satisfied (response option 1) and dissatisfied

(response options 2 and 3).

Table 1 Questions and response options.

Question Response options
Future health I expect my health to 1. Definitely True
(SF-36 Item 11c¢) get worse. 2. Mostly True
3. Don’t Know
4. Mostly False
5. Definitely False
Present health My health is excellent. | 1. Definitely True
(SF-36 Item 11d) 2. Mostly True
3. Don’t Know
4. Mostly False
5. Definitely False
Satisfaction What is your attitude 1. I am satisfied
(Swespine) regarding the outcome | 2. I am uncertain
of your spine surgery? | 3.1 am dissatisfied
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Statistics

Data are presented as mean and standard deviation (SD) and/or 95% confidence intervals (Cls).
Bootstrapping was used to calculate the Cls [23]. Standardized response mean (SRM) for paired
data was used to evaluate effect size [24]. The SRM was interpreted as follows: <0.2 no effect,
0.2 to 0.4 small effect, 0.5 to 0.7 moderate effect, >0.7 large effect [25]. Multiple linear logistic

regression analysis was used to model the relationship between the outcome and covariates [26].

Patient and public involvement
The patients and the public were not involved in the design, recruitment, conduct, or

dissemination plans of this research.

Results

A total of 24127 surgical procedures for the treatment of the lumbar spine diseases LDH and LSS
were included in Swespine between 2007 and 2016. Preoperative or one-year postoperative SF-
36 data were incomplete for 14198 (58%) of the procedures which provided 9929 procedures
eligible for analysis. The baseline characteristics of the included and excluded patients are

presented in Supplementary Table S1.

For LSS, 1501 (38%) of 3969 patients had low future health expectations preoperatively and
2117 (53%) of 3969 patients had low future health expectations at the year one follow-up. For
LDH, the corresponding number was 1333 (22%) of 5960 patients preoperatively and 2047

(34%) of 5960 patients at the year one follow-up (Supplementary Table S2).
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The preoperative characteristics of the patients with low and high future health expectations are

presented in Table 2. The SF-36 profiles preoperatively and one year postoperatively are shown

in Figures 1 and 2 and the effect sizes of changes are shown in Supplementary Tables S3 and S4.

For LSS, the satisfaction ratio year one postoperatively amongst patients with low future health

expectations preoperatively was 60%, while it was 75% for patients with high future health

expectations (Table 3). The corresponding levels for LDH were 73% and 84% respectively.

Multiple linear logistic regression models for patient satisfaction one year postoperatively

indicated that future health expectations had a larger impact on patient satisfaction than present

health perceptions (Table 4).

Table 2 Comparison of characteristics between patients with high and low future health
expectations preoperatively.

LSS (n=3969)

LDH (n=5960)

Low future health | High future health | Low future health | High future health
expectations expectations expectations expectations
n (%) 1501 (37.8) 2468 (62.2) 1333 (22.4) 4627 (77.6)
Age, mean (SD) | 67.8 (10) 64.9 (10.1) 46.8 (13.8) 443 (12.1)
BMI, mean (SD) | 27.7 (4.0) 27.5 (4.0) 26.7 (44) 26.1 (4.0)
Women, n (%) 709 (47.2) 1110 (45) 596 (44.7) 2039 (44.1)

Table 3 Patient satisfaction one year postoperatively for LSS (n=3969) and LDH (n=5960).

Low future health

High future health

expectations preoperatively | expectations preoperatively

LSS, % satistied (95% CI) (n/total)

60.4 (57.8;62.8) (906/1501) | 74.5 (72.9;76.1) (1839/2468)

LDH, % satisfied (95% CI) (n/total)

73 (70.7;75.2) (973/1333) 83.8 (82.8;84.9) (3879/4627)
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Table 4 Multiple linear logistic regression models for patient satisfaction one year
postoperatively for LSS (n=3969) and LDH (n=5960).

LSS LDH
Intercept, OR (95% CI) 0.981 (0.834;1.15) 1.9 (1.6;2.25)
Future health, OR (95% CI) 1.71 (1.48;1.97) 1.72 (1.48;1.99)
Present health, OR (95% CI) 1.42 (1.23;1.64) 1.47 (1.28;1.69)
Age, OR (95% CI) 1.38 (1.2;1.59) 1.14 (0.994;1.3)
Gender, OR (95% CI) 1.13 (0.98;1.29) 1.17 (1.02;1.33)
BMI, OR (95% CI) 1.25 (1.09;1.44) 1.14 (0.998;1.3)

Discussion

In this paper, we found that patients, operated for the common lumbar spine diseases LSS or
LDH, with low future general health expectations preoperatively, were significantly less satisfied
with treatment compared with patients with high expectations with regards to future general
health. To our knowledge, our study is the first to report data on the association between
expectations on future general health assessed preoperatively and patient satisfaction after lumbar

spine surgery.

Belayneh et al. [18] studied the impact of future health expectations on the outcome after surgical
repair of proximal humeral fractures and found that patients with high expectations on their
health, early following the injury, had better long-term outcomes. The authors evaluated future
health expectations using a question with exactly the same wording as used in our study. This
strengthens the assumption that SF-36 item 11c may be used to assess future health expectations
in the field of orthopedic surgery. We agree with the authors that health care providers should
communicate with patients, to ensure that they are setting clear expectations of the benefits and

risks for each patient.
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Iversen et al. [11] studied several expectations summed across the domains pain reduction,
physical functioning, and social functioning to evaluate the prognostic importance of
preoperative expectations on the treatment outcomes of LSS surgery and found that patients'
expectations influence recovery from surgery at six months. The authors concluded that clinicians
should discuss expectations with patients preoperatively in order to establish realistic goals and to

enable patients to actively engage in their rehabilitation, a conclusion that we agree with.

Standard surgical procedures for the treatment of LDH and LSS are considered safe and
beneficial treatment options [27, 28]. However, there are rare but serious complications such as
nerve rot lesions [28]. As the main goal of elective surgery for LDH and LSS is to improve
patient quality of life, it is important to weigh the benefits against the potential risks when
discussing treatment options with patients. For patients with low future health expectations, our
data suggests that the satisfaction rate for LSS surgery could be as low as 60%. This information

is important from a shared decision-making perspective when balancing the benefits and risks of

surgery.

We used SF-36 item 11c to assess future health expectations. Previous studies have indicated that
the wording of item 11c sometimes is seen to be unnecessarily negative [29]. Furthermore,
Shaples et al. [30] speculated that elderly people might be reluctant to consider questions about
worsening in health but concluded that the item did not affect the internal consistency of the SF-
36 general health (GH) domain. Although there are some concerns about the design of item 11c,
we do not expect that these concerns would invalidate the use of item 11c for the assessment of

future health expectations.
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Several factors may affect future health expectations. The SF-36 health profiles presented in
Figures 1 and 2, and Supplementary Tables S3 and S4 indicate that low future health expectations
do not only affect the GH domain, as the patients report lower scores on all SF-36 domains. This

illustrates that low future health expectations affects several dimensions of HRQoL.

The five-factor model is commonly used in psychology to model different personality traits [31].
The model uses five orthogonal trait dimensions to describe different personalities: neuroticism
(N), extraversion (E), openness (O), agreeableness (A), and conscientiousness (C). Chapman et
al. [32] studied the influence of the five-factor model personality traits on perceived health using
the NEO Five-Factor Inventory (NEO-FFI) [33] and SF-36. Low N scores and high E scores
were associated with high future health expectations. However, although the differences in the
personality trait scores were statistically significant, the actual differences were small. Hendriks
et al. [34] found that patient satisfaction was only marginally associated with personality.
Consequently, the influence of different personality traits on health expectations and patient

satisfaction remains unclear, and this field may benefit from further research.

Notably, 38% of the patients with LSS had low future health expectations preoperatively whereas
53% had low future health expectations at the year one follow-up. The corresponding levels for
LDH were 22% and 34% respectively. One possible explanation is that preoperatively the
patients expect an improvement in health because of the forthcoming operation, while at one year
after the operation, the patients may be more neutral or pessimistic about future health
improvements. This indicates that questions about future health expectations must be interpreted

with caution when asked before and after a health intervention.
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The results of our multiple linear logistic regression analysis indicated that there was a strong
association between general health assessments (present and future) and patient satisfaction after
surgery for LDH and LSS. This association was more pronounced for future health expectations
than for present health perceptions. Ferrato et al. [35] reported that there are indications that
queries about future health expectations are more useful than those about past health changes in
mortality predictions. The findings of our study extend these results to apply to patient
satisfaction after lumbar spine surgery. Age, gender, and BMI made only minor contributions as
predictors of patient satisfaction one year after LDH surgery, whereas age had some impact on

satisfaction after surgery for LSS.

Our findings should be evaluated in the light of several limitations. First, we recognize the
inherent limitations of register data, such as lack of confounder information, missing data, or
unknown data quality [36]. Second, information on co-morbidities that might affect patient
satisfaction was lacking. Third, the data were incomplete in 58% of the procedures. Fourth, data
on socioeconomic factors were lacking. The study of Iderberg et al. [19] demonstrated that

socioeconomic indicators were associated with outcomes of surgery for LSS.

Conclusions

Patients surgically treated for the common lumbar spine diseases LSS or LDH, with low future
general health expectations, were significantly less satisfied with treatment compared with
patients with high expectations on future general health. The findings of this study can be used in
the shared decision-making process when surgery is a treatment option for patients with LSS or

LDH to establish realistic expectations and to enable patients to actively engage in rehabilitation.
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Figure legends
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Figure 1 SF-36 profiles preoperatively (black circles) and year one postoperatively (blue

10 triangles) for patients with low and high future health expectations preoperatively treated for
LSS. PF = physical functioning, RP = role limitation due to physical problems, BP = bodily pain,
15 GH = general health, VT = vitality, SF = social functioning, RE = role limitations due to

17 emotional problems, and MH = mental health.

27 Figure 2 SF-36 profiles preoperatively (black circles) and year one postoperatively (blue

24 triangles) for patients with low and high future health expectations preoperatively treated for
26 LDH. PF = physical functioning, RP = role limitation due to physical problems, BP = bodily
pain, GH = general health, VT = vitality, SF = social functioning, RE = role limitations due to

31 emotional problems, and MH = mental health.
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Table S1 Comparison of baseline characteristics between included and excluded patients.

LSS LDH

Included Excluded Included Excluded
n 3969 5639 5960 8559
Age, mean (SD) 66 (10.1) 67.8 (10.8) 44.8 (12.6) 444 (13.1)
BMI, mean (SD) 27.6 (4.01) 27.7 (4.18) 26.3 (4.12) 26.6 (4.28)
Women, n (%) 1819 (45.8) 2855 (50.6) 2635 (44.2) 3760 (43.9)

Table S2 Distribution of the SF-36 item 11c (I expect my health to get worse) responses preoperatively
and year 1 for LSS (n=3969) and LDH (n=5960).

1. Definitely True | 2. Mostly True | 3. Don't know | 4. Mostly False | 5. Definitely False
LSS, Preop | 78 (1.97) 226 (5.69) 1197 (30.2) 935 (23.6) 1533 (38.6)
n (%) Year 1 | 157 (3.96) 489 (12.3) 1471 (37.1) 724 (18.2) 1128 (28.4)
LDH, Preop | 93 (1.56) 206 (3.46) 1034 (17.3) 1307 (21.9) 3320 (55.7)
n (%) Year 1 | 137 (2.3) 427 (7.16) 1483 (24.9) 1270 (21.3) 2643 (44.3)

Table S3 Preoperative and year one postoperative SF-36 data for patients treated surgically for one-level
central spinal stenosis between 2007 to 2016.

Low future health expectations preoperatively High future health expectations preoperatively

Preop Mean Year one Mean SRM Preop Mean | Year one Mean | SRM

(95% CI) (95% CI) (95% CI) (95% CI) (95% CI) (95% CI)
PF 35 (34;36) 54 (53;55) 0.78 (0.72;0.83) 41 (40;42) 67 (66;68) 1.06 (1.01;1.11)
RP 11 (9.7;12) 38 (36;40) 0.62 (0.57;0.67) 17 (16;18) 57 (56;59) 0.87 (0.82;0.92)
BP 28 (27;28) 50 (49;51) 0.86 (0.82;0.91) 30 (29;31) 60 (59;61) 1.08 (1.04;1.12)
GH 48 (47;48) 53 (51;54) 0.27 (0.22;0.32) 69 (69;70) 69 (68;69) -0.024 (-0.063;0.015)
VT 35 (34;36) 49 (47;50) 0.59 (0.54;0.64) 44 (44;45) 61 (60;62) 0.68 (0.64;0.72)
SF 53 (52;54) 71 (69;72) 0.61 (0.56;0.67) 63 (62;64) 82 (81;83) 0.66 (0.62;0.71)
RE 35(33;37) 57 (55;59) 0.42 (0.37;0.47) 52 (50;54) 75 (74;,77) 0.46 (0.42;0.5)
MH 61 (60;62) 70 (69;71) 0.45 (0.4;0.5) 71 (70572) 80 (79;81) 0.44 (0.4;0.48)

Table S4 Preoperative and year one postoperative SF-36 data for patients treated surgically for one-level
disk herniation between 2007 to 2016.

Low future health expectations preoperatively High future health expectations preoperatively

Preop Mean Year one Mean SRM Preop Mean | Year one Mean | SRM

(95% CI) (95% CI) (95% CI) (95% CI) (95% CI) (95% CI)
PF 37 (36;38) 71 (69;72) 1.2 (1.1;1.3) 41 (41;42) 81 (81;82) 1.54 (1.49;1.58)
RP 8.9 (7.8;10) 53 (51;56) 0.99 (0.93;1.1) 10 (9.7;11) 69 (68;71) 1.37 (1.32;1.41)
BP 20 (19;21) 56 (55;58) 1.3 (1.2;1.3) 23 (22;23) 67 (66;67) 1.55 (1.51;1.59)
GH 49 (48;50) 57 (56;59) 0.39 (0.34;0.45) 74 (74;75) 76 (75;76) 0.076 (0.048;0.11)
VT 28 (27;29) 51 (49;52) 0.88 (0.81;0.94) 35 (35;36) 64 (63;64) 1.1 (1.1;1.1)
SF 42 (41;44) 75 (74;,77) 1(0.97;1.1) 49 (48;50) 87 (86;87) 1.2 (1.1;1.2)
RE 34 (32;36) 68 (66;70) 0.67 (0.61;0.73) 50 (49;52) 83 (82;84) 0.66 (0.62;0.69)
MH 52 (51;53) 69 (68;70) 0.74 (0.68;0.79) 64 (63;65) 81 (80;81) 0.79 (0.75;0.82)
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Abstract

Objective: This study aimed to investigate the associations between general health expectations
and patient satisfaction with treatment for the two common spine surgery procedures diskectomy
for lumbar disk herniations (LDH) and decompression for lumbar spinal stenosis (LSS).

Design: Register study with prospectively collected preoperative and one-year postoperative data.
Setting: National outcome data from Swespine, the National Swedish spine register.
Participants: A total of 9929 patients, aged between 20 and 85 years, who were self-reported
non-smokers, and were operated between 2007 and 2016 for one-level LSS without degenerative
spondylolisthesis, or one-level LDH, were identified in the national Swedish spine register
(Swespine). We used SF-36 items 11c and 11d to assess future health expectations and present
health perceptions. Satisfaction with treatment was assessed using the Swespine satisfaction item.
Interventions: One-level diskectomy for LDH or one-level decompression for LSS.

Primary outcome measures: Satisfaction with treatment.

Results: For LSS, the year one satisfaction ratio amongst patients with negative future health
expectations preoperatively was 60% (95% CI 58 to 63), while it was 75% (95% CI 73 to 76) for
patients with positive future health expectations preoperatively. The corresponding numbers for
LDH were 73% (95% CI 71 to 75) and 84% (95% CI 83 to 85) respectively.

Conclusions: Patients operated for the common lumbar spine diseases LSS or LDH, with
negative future general health expectations, were significantly less satisfied with treatment than
patients with positive expectations with regards to future general health. These findings are
important for patients, and for the surgeons who counsel them, when surgery is a treatment option

for LSS or LDH.
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Strengths and limitations

1. The study includes a large number of patients from a national database with high, stable
coverage.

2. We recognize the inherent limitations of register data, such as lack of confounder information,
missing data, or unknown data quality.
3. The data were incomplete in 58% of the procedures which is a major limitation of our study

that affects the internal and external validity of our findings.
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Introduction

Lumbar degenerative spine diseases are major causes of pain and disability worldwide [1, 2].
Patient-reported outcome measures (PROMs) and patient satisfaction scales are commonly used
to evaluate treatment outcomes after lumbar spine surgery [3]. However, there are inconsistencies
between PROM changes and treatment satisfaction when evaluating surgical outcome. For
example, Chotai et al. [4] found that 83% of patients were satisfied with treatment after elective
surgery for degenerative spine disease, whereas only 62% achieved minimal important change
(MIC) for the Oswestry/neck disability indices. Furthermore, Godil et al. [5], in an analysis using
receiver operating characteristics (ROC) curves, found that improvement in the Oswestry
disability index failed to discriminate between satisfaction and dissatisfaction with treatment with
good accuracy after spine surgery. In contrast, Copay et al. [6] found a strong association
between the Oswestry disability index and patient satisfaction after lumbar surgery. The variety
of results suggest that patient satisfaction is also influenced by factors other than PROM changes,

such as expectations, socioeconomic factors, and mental health.

The impact of psychological factors on the outcomes of spine surgery has been thoroughly
researched [7, 8, 9, 10]. In addition, Iderberg et al. [11] demonstrated that socioeconomic
indicators are associated with the outcomes of surgery for lumbar spinal stenosis. Moreover,
several reports have shown that preoperative expectations on recovery predict the outcome of
spine surgery [12, 13, 14, 15, 16, 17, 18, 19]. Interestingly, previous studies have shown that
expectations on future general health are associated with mortality and functional decline [20, 21,
22]. These findings raise the question of whether there is also an association between future

general health expectations and the outcome of health interventions like spine surgery. However,
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data on the expectations on future general health expectations and outcomes of spine surgery are
limited. Therefore, the current study aimed to investigate the associations between future general

health expectations and patient satisfaction following surgery for degenerative spine diseases.

Methods

Study design
The present study was a register study, with prospectively collected longitudinal data from

Swespine, the national Swedish spine register [23].

The national Swedish spine register (Swespine)

The Swespine register was launched in 1992 and covers 90% of the spine units in Sweden. The
one-year follow-up rate is 70-75% [23]. The register includes data on diagnoses, surgical
procedures, complications, and patient-reported outcome measures. The surgeon is responsible

for submitting data about the surgery.

Patient data set

Patients, aged between 20 and 85 years, who were self-reported non-smokers, and were
surgically treated between 2007 and 2016 for one-level lumbar spinal stenosis (LSS) without
degenerative spondylolisthesis, or one-level lumbar disk herniation (LDH), were identified in

Swespine.
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Measures

The SF-36 is an 8-dimensional, 36-item, self-administered HRQoL instrument for the assessment
of general HRQoL [24]. The instrument has 6 items for assessment of general health perceptions:
item 1 (present health), item 2 (health transition), item 11a (health comparison), item 11b (health
context), item 11c (future health), and item 11d (present health). Items 1 and 11a-d form the
general health domain of SF-36. In our study, we used items 11c and 11d to assess future health
expectations and present health perceptions (table 1). We grouped future health expectations into
negative (pessimistic) health expectations (item 11c response options 1, 2, and 3) and positive
(optimistic) health expectations (item 11c response options 4 and 5). We grouped present health
perceptions into positive present health perceptions (item 11d response options 1, 2, and 3) and
negative present health perceptions (item 11c response options 4 and 5). We used the Swedish

translation of SF-36 version 1 in our study [25].

Satisfaction with treatment was assessed using the Swespine satisfaction item (table 1). In our

analysis, we grouped satisfaction with treatment into satisfied (response option 1) and dissatisfied

(response options 2 and 3).
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Table 1 Questions and response options.
Question Response options
Future health I expect my health to 1. Definitely True
(SF-36 Item 11c¢) get worse. 2. Mostly True
3. Don’t Know
4. Mostly False
5. Definitely False
Present health My health is excellent. | 1. Definitely True
(SF-36 Item 11d) 2. Mostly True
3. Don’t Know
4. Mostly False
5. Definitely False
Satisfaction What is your attitude 1. I am satisfied
(Swespine) regarding the outcome | 2. I am uncertain
of your spine surgery? | 3.1 am dissatisfied

Statistics

Data are presented as mean and standard deviation (SD) and/or 95% confidence intervals (Cls).
Bootstrapping was used to calculate the Cls [26]. Standardized response mean (SRM) for paired
data was used to evaluate effect size [27]. The SRM was interpreted as follows: <0.2 no effect,
0.2 to 0.4 small effect, 0.5 to 0.7 moderate effect, >0.7 large effect [28]. Multiple linear logistic
regression analysis was used to model the relationship between the outcome and covariates [29].
All covariates of the model were binary, continuous covariates were dichotomised by using their

respective median values.

Patient and public involvement

The patients and the public were not involved in the design, recruitment, conduct, or

dissemination plans of this research.
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Results

A total of 24127 surgical procedures for the treatment of the lumbar spine diseases LDH and LSS
were included in Swespine between 2007 and 2016. Preoperative or one-year postoperative SF-
36 data were incomplete for 14198 (58%) of the procedures which provided 9929 procedures
eligible for analysis. The baseline characteristics of the included and excluded patients are

presented in supplementary table S1.

For LSS, 1501 (38%) of 3969 patients had negative future health expectations preoperatively and
2117 (53%) of 3969 patients had negative future health expectations at the year one follow-up.
For LDH, the corresponding number was 1333 (22%) of 5960 patients preoperatively and 2047

(34%) of 5960 patients at the year one follow-up (supplementary table S2).

The preoperative characteristics of the patients with negative and positive future health
expectations are presented in table 2. The SF-36 profiles preoperatively and one year
postoperatively are shown in supplementary figures S1 and S2 and the effect sizes of changes are
shown in supplementary tables S3 and S4. For LSS, the satisfaction ratio year one
postoperatively amongst patients with negative future health expectations preoperatively was
60%, while it was 75% for patients with positive future health expectations (table 3). The
corresponding levels for LDH were 73% and 84% respectively. The differences in satisfaction
ratios were statistically significant (non-overlapping Cls). Table 4 summarises multiple linear
logistic regression models for patient satisfaction one year postoperatively using preoperative
future health expectations, preoperative present health perceptions, age, gender, and BMI as

covariates.
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Table 2 Comparison of characteristics between patients with positive and negative future health
expectations preoperatively.

LSS (n=3969) LDH (n=5960)
Negative future Positive future Negative future Positive future
health expectations | health expectations | health expectations | health expectations
n (%) 1501 (37.8) 2468 (62.2) 1333 (22.4) 4627 (77.6)
Age, mean (SD) | 67.8 (10) 64.9 (10.1) 46.8 (13.8) 44.3 (12.1)
BMI, mean (SD) | 27.7 (4.0) 27.5 (4.0) 26.7 (4.4) 26.1 (4.0)
Women, n (%) 709 (47.2) 1110 (45) 596 (44.7) 2039 (44.1)

Table 3 Patient satisfaction one year postoperatively for LSS (n=3969) and LDH (n=5960).

Negative future health
expectations preoperatively

Positive future health
expectations preoperatively

LSS, % satisfied (95% CI) (n/total)

60.4 (57.8;62.8) (906/1501)

74.5 (72.9;76.1) (1839/2468)

LDH, % satisfied (95% CI) (n/total)

73 (70.7;75.2) (973/1333)

83.8 (82.8;84.9) (3879/4627)

Table 4 Multiple linear logistic regression models for patient satisfaction one year

postoperatively for LSS (n=3969) and LDH (n=5960). Hosmer-Lemeshow goodness-of-fit test:

LSS p=0.52, LDH p=0.48.

LSS

LDH

Intercept, OR (95% CI)

0.981 (0.834;1.15)

1.9 (1.6;2.25)

Future health, OR (95% CI)

1.71 (1.48;1.97)

1.72 (1.48;1.99)

Present health, OR (95% CI)

1.42 (1.23;1.64)

1.47 (1.28;1.69)

Age, OR (95% CI)

1.38 (1.2;1.59)

1.14 (0.994;1.3)

Gender, OR (95% CI)

1.13 (0.98;1.29)

1.17 (1.02;1.33)

BML, OR (95% CI)

1.25 (1.09;1.44)

1.14 (0.998;1.3)

Discussion

In this paper, we found that patients, operated for the common lumbar spine diseases LSS or

LDH, with negative future general health expectations preoperatively, were significantly less

satisfied with treatment compared with patients with positive expectations with regards to future
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general health. To our knowledge, our study is the first to report data on the association between
expectations on future general health assessed preoperatively and patient satisfaction after lumbar
spine surgery. Clinicians that are using SF-36 in the preoperative evaluation of patients scheduled
for LSS or LDH surgery will get additional information by analysing the answer to item 11c.
Assessment of item 11c¢ might be useful and valuable in practice settings in the identification of

patients that might benefit from a more active rehabilitation or follow-up.

Belayneh et al. [19] studied the impact of future health expectations on the outcome after surgical
repair of proximal humeral fractures and found that patients with positive expectations on their
health, early following the injury, had better long-term outcomes. The authors evaluated future
health expectations using a question with exactly the same wording as used in our study. This
strengthens the assumption that SF-36 item 11c¢ may be used to assess future health expectations
in the field of orthopedic surgery. We agree with the authors that health care providers should
communicate with patients, to ensure that they are setting clear expectations of the benefits and

risks for each patient.

Iversen et al. [12] studied several expectations summed across the domains pain reduction,
physical functioning, and social functioning to evaluate the prognostic importance of
preoperative expectations on the treatment outcomes of LSS surgery and found that patients'
expectations influence recovery from surgery at six months. The authors concluded that clinicians
should discuss expectations with patients preoperatively in order to establish realistic goals and to

enable patients to actively engage in their rehabilitation, a conclusion that we agree with.
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Standard surgical procedures for the treatment of LDH and LSS are considered safe and
beneficial treatment options [30, 31]. However, there are rare but serious complications such as
nerve rot lesions [31]. As the main goal of elective surgery for LDH and LSS is to improve
patient quality of life, it is important to weigh the benefits against the potential risks when
discussing treatment options with patients. For patients with negative future health expectations,
our data suggests that the satisfaction rate for LSS surgery could be as low as 60%. This
information is important from a shared decision-making perspective when balancing the benefits

and risks of surgery.

We used SF-36 item 11c to assess future health expectations. Previous studies have indicated that
the wording of item 11c sometimes is seen to be unnecessarily negative [32]. Furthermore,
Shaples et al. [33] speculated that elderly people might be reluctant to consider questions about
worsening in health but concluded that the item did not affect the internal consistency of the SF-
36 general health (GH) domain. Although there are some concerns about the design of item 11c,
we do not expect that these concerns would invalidate the use of item 11c for the assessment of

future health expectations.

Several factors may affect future health expectations. The SF-36 health profiles presented in
supplementary figures S1 and S2, and supplementary tables S3 and S4 indicate that negative
future health expectations do not only affect the GH domain, as the patients report lower scores
on all SF-36 domains. This illustrates that negative future health expectations affects several

dimensions of HRQoL.
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The five-factor model is commonly used in psychology to model different personality traits [34].
The model uses five orthogonal trait dimensions to describe different personalities: neuroticism
(N), extraversion (E), openness (O), agreeableness (A), and conscientiousness (C). Chapman et
al. [35] studied the influence of the five-factor model personality traits on perceived health using
the NEO Five-Factor Inventory (NEO-FFI) [36] and SF-36. Low N scores and high E scores
were associated with positive future health expectations. However, although the differences in the
personality trait scores were statistically significant, the actual differences were small. Hendriks
et al. [37] found that patient satisfaction was only marginally associated with personality.
Consequently, the influence of different personality traits on health expectations and patient

satisfaction remains unclear, and this field may benefit from further research.

Notably, 38% of the patients with LSS had negative future health expectations preoperatively
whereas 53% had negative future health expectations at the year one follow-up. The
corresponding levels for LDH were 22% and 34% respectively. One possible explanation is that
preoperatively the patients expect an improvement in health because of the forthcoming
operation, while at one year after the operation, the patients may be more neutral or pessimistic
about future health improvements. This indicates that questions about future health expectations

must be interpreted with caution when asked before and after a health intervention.

The results of our multiple linear logistic regression analysis indicated that there was an
association between general health assessments (present and future) and patient satisfaction after
surgery for LDH and LSS. Ferrato et al. [21] reported that there are indications that queries about
future health expectations are more useful than those about past health changes in mortality

predictions. However, our study could not confirm that future health expectations had larger
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impact on patient satisfaction than present health perceptions since the odds ratios for present and
future health had overlapping Cls. Age, gender, and BMI made only minor contributions as
predictors of patient satisfaction one year after LDH surgery, whereas age had some impact on

satisfaction after surgery for LSS.

Our findings should be evaluated in the light of several limitations. First, we recognize the
inherent limitations of register data, such as lack of confounder information, missing data, or
unknown data quality [38]. Second, information on co-morbidities that might affect patient
satisfaction was lacking. Third, the data were incomplete in 58% of the procedures. This is a
major limitation of our study that affects the internal and external validity of our findings. Fourth,
data on socioeconomic factors were lacking. The study of Iderberg et al. [11] demonstrated that

socioeconomic indicators were associated with outcomes of surgery for LSS.

Conclusions

Patients surgically treated for the common lumbar spine diseases LSS or LDH, with negative
future general health expectations, were significantly less satisfied with treatment compared with
patients with positive expectations on future general health. The findings of this study can be
used in the shared decision-making process when surgery is a treatment option for patients with
LSS or LDH to establish realistic expectations and to enable patients to actively engage in

rehabilitation.
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1

2

431 Table S1 Comparison of baseline characteristics between included and excluded patients.

> LSS LDH

6 Included Excluded Included Excluded

7 n 3969 5639 5960 8559

8 Age, mean (SD) 66 (10.1) 67.8 (10.8) 44.8 (12.6) 44.4 (13.1)

? BMI, mean (SD) 27.6 (4.01) 27.7 (4.18) 26.3 (4.12) 26.6 (4.28)

:(1) Women, n (%) 1819 (45.8) 2855 (50.6) 2635 (44.2) 3760 (43.9)

12

13

14 Table S2 Distribution of the SF-36 item 11c (I expect my health to get worse) responses preoperatively

15 and year 1 for LSS (n=3969) and LDH (n=5960).

16

17 1. Definitely True | 2. Mostly True | 3. Don't know | 4. Mostly False | 5. Definitely False
18 LSS, Preop | 78 (1.97) 226 (5.69) 1197 (30.2) 935 (23.6) 1533 (38.6)

19 n (%) Year 1 | 157 (3.96) 489 (12.3) 1471 (37.1) 724 (18.2) 1128 (28.4)

20 LDH, Preop | 93 (1.56) 206 (3.46) 1034 (17.3) 1307 (21.9) 3320 (55.7)

21 n (%) Year 1 | 137 (2.3) 427 (7.16) 1483 (24.9) 1270 (21.3) 2643 (44.3)

22

23

24 Table S3 Preoperative and year one postoperative SF-36 data for patients treated surgically for one-level

;2 central spinal stenosis between 2007 to 2016.

27

28 Negative future health expectations preoperatively Positive future health expectations preoperatively
29 Preop Mean Year one Mean | SRM Preop Mean | Year one Mean | SRM

30 (95% CI) (95% CI) (95% CI) (95% CI) (95% CI) (95% CI)

31 PF 35 (34;36) 54 (53;55) 0.78 (0.72;0.83) 41 (40;42) 67 (66;68) 1.06 (1.01;1.11)
32 RP 11 (9.7;12) 38 (36;40) 0.62 (0.57;0.67) 17 (16;18) 57 (56;59) 0.87 (0.82;0.92)
33 BP 28 (27;28) 50 (49;51) 0.86 (0.82;0.91) 30 (29;31) 60 (59;61) 1.08 (1.04;1.12)
34 GH 48 (47;48) 53 (51;54) 0.27 (0.22;0.32) 69 (69;70) 69 (68;69) -0.024 (-0.063;0.015)
35 VT 35 (34;36) 49 (47;50) 0.59 (0.54;0.64) 44 (44:;45) 61 (60;62) 0.68 (0.64;0.72)
36 SF 53 (52;54) 71 (69;72) 0.61 (0.56;0.67) 63 (62;64) 82 (81;83) 0.66 (0.62;0.71)
37 RE 35 (33;37) 57 (55;59) 0.42 (0.37;0.47) 52 (50;54) 75 (74,77) 0.46 (0.42;0.5)
38 MH 61 (60;62) 70 (69;71) 0.45 (0.4;0.5) 71 (70;72) 80 (79;81) 0.44 (0.4;0.48)
39

40

41 Table S4 Preoperative and year one postoperative SF-36 data for patients treated surgically for one-level

42 disk herniation between 2007 to 2016.

43

44 Negative future health expectations preoperatively Positive future health expectations preoperatively
45 Preop Mean Year one Mean | SRM Preop Mean | Year one Mean | SRM

46 (95% CI) (95% CI) (95% CI) (95% CI) (95% CI) (95% CI)

47 PF 37 (36;38) 71 (69;72) 1.2 (1.1;1.3) 41 (41;42) 81 (81;82) 1.54 (1.49;1.58)
48 RP 8.9 (7.8;10) 53 (51;56) 0.99 (0.93;1.1) 10 (9.7;11) | 69 (68;71) 1.37 (1.32;1.41)
49 BP 20 (19;21) 56 (55;58) 1.3 (1.2;1.3) 23 (22;23) 67 (66;67) 1.55 (1.51;1.59)
50 GH 49 (48;50) 57 (56;59) 0.39 (0.34;0.45) 74 (74;75) 76 (75;76) 0.076 (0.048;0.11)
51 VT 28 (27;29) 51 (49;52) 0.88 (0.81;0.94) 35 (35;36) 64 (63;64) 1.1(1.1;1.1)

52 SF 42 (41;44) 75 (74,77) 1(0.97;1.1) 49 (48;50) 87 (86;87) 1.2 (1.1;1.2)

53 RE 34 (32;36) 68 (66;70) 0.67 (0.61;0.73) 50 (49;52) 83 (82;84) 0.66 (0.62;0.69)
54 MH 52 (51;53) 69 (68;70) 0.74 (0.68;0.79) 64 (63;65) 81 (80;81) 0.79 (0.75;0.82)
55

56

57

58

59
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Figure S1 SF-36 profiles preoperatively (black circles) and year one postoperatively (blue triangles) for
patients with negative and positive future health expectations preoperatively treated for LSS.

PF = physical functioning, RP = role limitation due to physical problems, BP = bodily pain,

GH = general health, VT = vitality, SF = social functioning, RE = role limitations due to emotional
problems, and MH = mental health.
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25 Figure S2 SF-36 profiles preoperatively (black circles) and year one postoperatively (blue triangles) for
patients with negative and positive future health expectations preoperatively treated for LDH.

PF = physical functioning, RP = role limitation due to physical problems, BP = bodily pain,

29 GH = general health, VT = vitality, SF = social functioning, RE = role limitations due to emotional

30 problems, and MH = mental health.
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Section/Topic #t em Recommendation Reported on page #

Title and abstract 1 (a) Indicate the study’s design with a commonly used term in the title or the abstract 2
(b) Provide in the abstract an informative and balanced summary of what was done and what was found 2

Introduction

Background/rationale 2 Explain the scientific background and rationale for the investigation being reported 4

Objectives 3 State specific objectives, including any prespecified hypotheses 4,5

Methods

Study design Present key elements of study design early in the paper

Setting Describe the setting, locations, and relevant dates, including periods of recruitment, exposure, follow-up, and data
collection

Participants 6 (a) Give the eligibility criteria, and the sources and methods of selection of participants. Describe methods of follow-up 5
(b) For matched studies, give matching criteria and number of exposed and unexposed NA

Variables 7 Clearly define all outcomes, exposures, predictors, potential confounders, and effect modifiers. Give diagnostic criteria, if 5,6
applicable

Data sources/ 8* For each variable of interest, give sources of data and details of methods of assessment (measurement). Describe 5

measurement comparability of assessment methods if there is more than one group

Bias 9 Describe any efforts to address potential sources of bias NA

Study size 10 | Explain how the study size was arrived at 5,7

Quantitative variables 11 Explain how quantitative variables were handled in the analyses. If applicable, describe which groupings were chosen and 7
why

Statistical methods 12 (a) Describe all statistical methods, including those used to control for confounding 7
(b) Describe any methods used to examine subgroups and interactions NA
(c) Explain how missing data were addressed 7
(d) If applicable, explain how loss to follow-up was addressed NA
(e) Describe any sensitivity analyses NA

Results
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1

2 Participants 13* | (a) Report numbers of individuals at each stage of study—eg numbers potentially eligible, examined for eligibility, confirmed | 7

i eligible, included in the study, completing follow-up, and analysed

5 (b) Give reasons for non-participation at each stage NA

6 (c) Consider use of a flow diagram NA

% Descriptive data 14* | (a) Give characteristics of study participants (eg demographic, clinical, social) and information on exposures and potential 7, Table S1
2 confounders

10 (b) Indicate number of participants with missing data for each variable of interest

11 (c) Summarise follow-up time (eg, average and total amount)

1; Outcome data 15* | Report numbers of outcome events or summary measures over time NA

14 Main results 16 | (a) Give unadjusted estimates and, if applicable, confounder-adjusted estimates and their precision (eg, 95% confidence 7-9, Tables 3-4
15 interval). Make clear which confounders were adjusted for and why they were included

16 (b) Report category boundaries when continuous variables were categorized NA

1; (c) If relevant, consider translating estimates of relative risk into absolute risk for a meaningful time period NA

19 Other analyses 17 | Report other analyses done—eg analyses of subgroups and interactions, and sensitivity analyses NA

;? Discussion

22 Key results 18 | Summarise key results with reference to study objectives 9

23 Limitations

24 Interpretation 20 | Give a cautious overall interpretation of results considering objectives, limitations, multiplicity of analyses, results from 9-12

;2 similar studies, and other relevant evidence

27 Generalisability 21 Discuss the generalisability (external validity) of the study results 9-12

;g Other information

30 Funding 22 | Give the source of funding and the role of the funders for the present study and, if applicable, for the original study on 13

31 which the present article is based

32

gi *Give information separately for cases and controls in case-control studies and, if applicable, for exposed and unexposed groups in cohort and cross-sectional studies.
35

36 Note: An Explanation and Elaboration article discusses each checklist item and gives methodological background and published examples of transparent reporting. The STROBE
37 checklist is best used in conjunction with this article (freely available on the Web sites of PLoS Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at
gg http://www.annals.org/, and Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is available at www.strobe-statement.org.
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