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ABSTRACT

Objective: Post-lumbar fusion surgery often restricts daily activities due to lumbar stiffness. The validity and reliability of the lumbar 
stiffness disability index (LSDI) in Türkiye, which measures the impact of lumbar stiffness on functional abilities, have not yet been con-
firmed. This study aims to test the validity and reliability of the Turkish version of LSDI (Tr-LSDI).

Methods: Sixty-six patients who underwent lumbar fusion surgery were included in this methodological study. The Tr-LSDI was devel-
oped using a forward-backward translation. Using the Davis technique and expert feedback, we confirmed the content validity (CV) of the 
Tr-LSDI. The construct validity of the Tr-LSDI was assessed with exploratory factor analysis (EFA) and convergent validity. Convergent 
validity was examined by correlation analysis between Tr-LSDI, the Oswestry disability index (ODI) scores, and the number of fusion lev-
els. Internal consistency was determined using Cronbach’s alpha coefficients, and test–retest reliability was assessed with the intraclass 
correlation coefficient (ICC).

Results: Expert evaluation yielded CV indexes > 0.8 for all items. Exploratory factor analysis revealed a one-factor structure for Tr-LSDI, 
comprising 10 items that accounted for 63.7% of the variance. Factor loadings spanned from 0.371 to 0.926. Notably, the Tr-LSDI score cor-
related with fusion levels (r = 0.386, P = .001) and demonstrated a robust correlation with ODI (r = 0.899, P < .001), affirming its convergent 
validity. The Tr-LSDI displayed excellent internal consistency with a Cronbach’s alpha coefficient of 0.934. The ICC was 0.980.

Conclusion: The Tr-LSDI is a validated, reliable tool for measuring lumbar stiffness in Türkiye. Its consistency, validity, and alignment 
with the original LSDI make it suitable for clinical and research use.

Level of Evidence: Level II, Diagnostic Study.

Introduction

Degenerative lumbar disease is common in countries 
with a large elderly population.1 The surgical option 
for these patients usually involves multiple decom-
pressions of the neural elements and long instru-
mented fusion with corrective osteotomies. Lumbar 
arthrodesis aims to reduce spinal movement to 
reduce pain, deformity, and instability. Loss of low 
back motion affects activities of daily living (ADL), 
especially when multiple spinal levels are involved, 
impacting actions like dressing, toileting, and bathing 
in some patients.2 Although tools such as the Scoliosis 
Research Society-22r questionnaire (SRS-22r),3 the 
MOS 36-item short-form health questionnaire (SF-36)4 
and the Oswestry disability index (ODI)5 are generally 
used to evaluate the surgical outcome of adult spinal 
deformities, one has limited chances to determine spi-
nal stiffness with these scales.

Effective measurement of the functional impact 
of lumbar stiffness on daily activities is necessary. 
Recently, standardized metrics have become promi-
nent in evaluating lumbar stiffness, particularly in 

postoperative contexts. The introduction of the lum-
bar stiffness disability index (LSDI) has been pivotal in 
this regard. The lumbar stiffness disability index was 
developed as a solution to this need. The lumbar stiff-
ness disability index is an assessment tool designed 
to measure the functional impact of lumbar stiffness, 
especially regarding activities of daily living (ADL).6 
In 2013, Hart et al. developed and validated the LSDI 
in the United States. It is a self-report questionnaire 
specifically tailored to assess functional limitations 
due to lumbar stiffness. They formulated this 10-item 
questionnaire to gauge the influence of spinal stiff-
ness on ADLs following lumbar spinal arthrodesis.

Asian adaptations of the LSDI, like the Korean 
(K-LSDI), Chinese (C-LSDI), and Japanese (LSDI-J) ver-
sions, address regional and cultural nuances.7-10 For 
instance, the K-LSDI is tailored to the Korean lifestyle, 
reflecting activities such as squatting and floor-based 
living.7 Yet, the LSDI’s psychometric properties for 
post-lumbar fusion patients in Türkiye are uncon-
firmed. The aim of this study is to develop a Turkish 
version of the LSDI (Tr-LSDI) and assess its reliability 
and validity.
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Material and methods

Ethics and permission
This study is a methodological study. Permission was secured via 
email from Robert A. Hart, the developer of the LSD instrument,6 
to conduct its Turkish language validation and assess its reliability 
and validity in our study. Informed consent was obtained from all 
patients. The study was approved by the SBU Antalya Training and 
Research Hospital Clinical Research Ethics Committee. (Approval 
number: 14/5, date: 16.09.2021).

Study population
Sixty-six Turkish-speaking adult patients from the orthopedics and trau-
matology department, who underwent lumbar fusion for Degenerative 
Lumbar Spondylolisthesis and Lumbar Spinal Stenosis, were included 
in this study. Inclusion criteria were as follows: adult patients with pos-
terior instrumented arthrodesis and patients with at least 1-year follow-
up. Exclusion criteria were as follows: other pathologies of scoliosis, 
malignant tumor, tuberculosis, and severe hip and knee joint diseases. 
Patient demographics, follow-up periods, and surgical treatments were 
obtained from the archives. Validity studies recommend at least 5 par-
ticipants per Likert scale item.11,12 With LSDI’s 10 items, a minimum of 
50 patients was required. The lumbar stiffness in 66 patients included 
in the study was surveyed using Tr-LSDI. Tr-LSDI was administered to 
the patients in the study for the second time 2 weeks later.

Study instruments: LSDI
The LSDI has 10 items on a 5-point Likert scale, from 0 (“No effect 
at all”) to 4 (“Cannot do this at all”). The overall LSDI score is deter-
mined by dividing the raw score by the total potential score and then 
multiplying the result by 100. Scores range from 0 to 100, with higher 
scores indicating greater challenges due to lumbar spinal stiffness. 
The LSDI has a Cronbach’s alpha of 0.89, showing strong consis-
tency, and a high test–retest reliability with an ICC of 0.87.6

Study instruments: ODI
The Oswestry Scale of Functional Disability (ODI) consists of 10 
questions, each scored between 0 and 5, assessing the degree of pain, 
personal care, lifting, walking, sitting, standing, sleeping, social life, 
traveling, and change in pain. The minimum score obtained from the 
scale is 0, and the maximum score is 50.5 The Turkish version of ODI 
has been validated by Yakut et al.13

Validity and reliability process for Tr-LSDI

Linguistic validation and content validity
The LSDI was translated into Turkish using the forward-backward 
translation method.14 First, 2 translators independently translated 
the LSDI into Turkish. An expert committee, comprising 2 orthope-
dic surgeons and a public health specialist, then synthesized these 
translations. Subsequently, a bilingual translator back-translated this 
version into English. The committee then compared this back-trans-
lation with the original English version and finalized the Turkish ver-
sion of the LSDI.

Before field testing the Turkish version, 8 experts in orthopedics and 
public health, fluent in English, reviewed its linguistic and cultural 
fit. Based on their feedback, the content validity index (CVI) was 
calculated using the Davis technique.15 Experts rated items from “not 
suitable (1)” to “very suitable (4).” They assessed each item’s cultural 
relevance and conceptual equivalence. Feedback on translation 
errors was gathered and corrections were made. Items scoring 3 or 
4 points from 80% or more of the experts were deemed to have a 
good CVI.16

In order to test the intelligibility of the scale items, the final version of 
the scale was applied to a total of 20 people. Then, the intelligibility 
and whether there was a problem in answering were evaluated by 
interviewing (pretest).

Construct validity: exploratory factor analysis and convergent 
validity
Construct validity of the Tr-LSDI was evaluated using exploratory 
factor analysis (EFA) and convergent validity. Adequate sample size 
in EFA was ensured with a Kaiser–Meyer–Olkin (KMO) value exceed-
ing 0.60 and a statistically significant Bartlett’s test of sphericity (P ≤ 
.05). Factors within the scale should account for at least 40% of the 
total variance for a valid scale.17,18 To assess whether any items com-
promised the structure of the scale, individual factor loadings of the 
items forming each factor were examined. Items with factor loadings 
and communalities (shared variance) greater than 0.3 were consid-
ered to contribute well to that factor and, therefore, deemed valid.19 
Item-total correlation values and floor and ceiling effects were calcu-
lated to further validate the scale’s construct. The frequencies of the 
minimum (0) and maximum (100) possible scores from the Tr-LSDI 
represented the floor and ceiling effects, respectively. Literature sug-
gests item-total correlations should exceed 0.20, with floor and ceil-
ing effects under 0.15, for instrument homogeneity.20

Convergent validity (external validity) was determined by perform-
ing the Spearman correlation analysis between the number of fusion 
levels, ODI scores, and Tr-LSDI scores. The levels of correlation coef-
ficients were regarded as follows: r ≥ 0.81-1.0 as excellent, 0.61-0.80 
very good, 0.41-0.60 good, 0.21-0.40 fair, and 0-0.20 poor.21 The posi-
tive correlation coefficients above 0.422 between Tr-LSDI scores and 
both the number of fusion levels and ODI scores support its conver-
gent validity.

Reliability: Internal consistency and test–retest reliability
The scale’s reliability was assessed using test–retest and internal 
consistency measures. The intraclass correlation coefficient (ICC) 
was determined for test–retest, while Cronbach’s alpha was used 
for internal consistency. For test–retest reliability, the scale was re-
administered to 40 patients after a 2-week interval. An ICC value 
above 0.75 and a Cronbach-α value above 0.7 indicate that the scale 
is reliable.23,24

Statistical Analyses
Statistical analyses were performed using IBM SPSS 26.0 (IBM SPSS 
Corp.; Armonk, NY, USA). Categorical variables were presented as 
numbers and percentage, while continuous variables were expressed 
as mean ± SD and median (minimum–maximum value). The normal-
ity of continuous variables was assessed visually (histograms and 
probability plots) and analytically (Kolmogorov–Smirnov tests), and 
they were found not to follow a normal distribution. The relationship 
between Tr-LSDI and ODI scores was evaluated with the Spearman 
correlation. A P-value of < .05 was considered statistically significant.

H I G H L I G H T S

• The construct validity of the Tr-LSDI was confirmed by the strong correlation 
between the Tr-LSDI and the previously validated ODI.

• The Tr-LSDI showed excellent internal consistency.

• For Tr-LSDI, temporal invariance was good.

• For lumbar stiffness in Türkiye, the Tr-LSDI is a validated, reliable instrument.
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Results

This study involved a total of 66 participants, with the details pre-
sented in Table 1. The mean age of the patients was 65.8 ± 9.4 years. 
A significant majority were female (89.4%, n = 59) while males rep-
resented only 10.6% (n = 7) of the total. The majority (69.7%, n = 46) 
were diagnosed with spinal stenosis, while 30.3% (n = 20) had spon-
dylolisthesis. L2-S1 was the most common surgical level, making up 
48.5% (n = 32) of the surgeries.

Linguistic validation and content validity of Tr-LSDI
The final Turkish version of LSDI after the forward-backward trans-
lation and expert committee evaluation is presented in Table 2. The 
CVI values of the items of the Tr-LSDI were found to be between 0.88 
and 1.

Construct validity
The EFA yielded a Kaiser–Meyer–Olkin (KMO) value of 0.896, and 
Bartlett’s test of sphericity was significant at P < .001. The Tr-LSDI 
was found to have a single-factor structure consisting of 10 items 
with an eigenvalue of 6.4, accounting for a cumulative variance of 
63.7% (Table 2). Item communalities ranged from 0.693 to 0.877, and 
factor loadings varied between 0.371 and 0.926. Item-total correlation 
coefficients ranged from 0.334 to 0.889 (Table 2). Given that no items 
overlapped or had factor loadings below 0.3, the original 10-item 
structure was retained without item removal.

Convergent validity of the Tr-LSDI was assessed by examining the 
relationship between Tr-LSDI scores and both ODI scores and the 
number of fusion levels using Spearman’s correlation analysis 
(Table 3). There were good to excellent correlations between scores 
(>0.4). The Tr-LSDI total score showed a close-to-good correlation 
with the number of fusion levels (r = 0.386, P = .001). Additionally, the 
total score of Tr-LSDI exhibited an excellent correlation with the ODI 
total score (r = 0.899, P < .001).

Reliability of Tr-LSDI
The Tr-LSDI’s Cronbach’s alpha was 0.934, indicating outstanding 
internal consistency for the 10-item instrument. To assess the impact 

of the 2 items (items 3 and 10) with missing responses on the internal 
consistency of the Tr-LSDI, Cronbach’s alpha was recalculated after 
omitting these items. However, when items 3 and 10 were removed, 
the alpha values showed a slight increase. Without item 3, the alpha 
value was 0.941, and without item 10, it was 0.943. When both items 
3 and 10 were excluded, the alpha value reached 0.955. In test–retest 
reliability, Tr-LSDI total scores were found to be similar for test and 
retest scores (P = .688), and the ICC value was 0.980 (P < .001). As for 
the results of the floor and ceiling effects analyses, the frequencies of 
the minimum (0) and maximum possible scores (100) obtained from 
the Tr-LSDI were less than 15%. Thus, no floor or ceiling effects were 
identified (Table 4).

Scores of Tr-LSDI items
Of the functional activities assessed, “Bending to the waist” had the 
highest mean difficulty score (1.5 ± 1.3). In contrast, “Engaging in 

Table 1. Characteristics of participants (n = 66)

Variables
Age (years), 
 mean ± SD, 
 median (minimum–maximum)

 
65.8 ± 9.4, 
67 (41-84)

Gender, n (%), 
 male
 female

 
7 (10.6) : 
59 (89.4)

Diagnosis, n (%), 
 spondylolisthesis : 
 spinal stenosis

 
20 (30.3) : 
46 (69.7)

Fusion levels, n (%), 
 L1-S1 
 L2-S1 
 L3-S1 
 L4-S1 
 L5-S1 
 T11-S1 
 T12-S1 
 L2-L5 
 L4-L5

 
6 (9.1%) 

32 (48.5%) 
8 (12.1%) 
7 (10.6%) 
1 (1.5%) 
6 (9.1%) 
3 (4.5%) 
2 (3.0%) 
1 (1.5%)

Number of fusion levels, 
 mean ± SD, 
 media n(min imum– maxim um)

 
4 ± 1.4, 
4 (1-7)

Postoperative follow-up time, months, 
 mean ± SD, 
 median (minimum–maximum)

 
52.3 ± 22.3, 

47.5 (17-117)

Table 2. Linguistic validation and validity results of Tr-LSDI

 Linguistic Validation Validity
 Version: English (Original)

The lumbar stiffness disability index 
Response options and scores for each item. 
0: No effect at all, 
1: Minor effect, 
2: Significant effect, 
3: Require assistance, 
4: Cannot do at all

Version: Turkish
Lomber Sertlik Engellilik İndeksi 
Cevap seçeneği ve puanlar:
0: Hiç Etkilemez
1: Biraz Etkiler
2: Belirgin Etkiler
3: Yardım Alarak Yapabilirim
4: Hiç Yapamam

Content 
validity

Construct validity: EFA 
KMO Coefficient: 0.896 
Bartlett’in test, P = .001 

Number of factor = 1 
Eigenvalue = 6.4 

Cumulative variance = 63.7%

Item—total 
correlation 
coefficients

Items Description: Choose the statement that best 
describes the effect of low back stiffness on your 
ability to:

Açıklama: Bel sertliğinin hareket kabiliyetiniz 
üzerindeki etkisini en iyi tanımlayan ifadeyi 
seçin:

CVIs Communalities Factor loadings

1 Bend to your feet to put on your underwear and 
pants while dressing independently

Kendi başınıza giyinirken iç çamaşırı ve 
pantolon giymek için ayaklarınıza doğru 
eğilmek

0.88 0.760 0.849 0.795

2 Bend through your waist to put on your socks and 
shoes

Çorap ve ayakkabı giymek için belinizden öne 
doğru eğilmek

0.88 0.838 0.912 0.878

3 Drive a motor vehicle Motorlu araç kullanmak 1 0.746 0.449 0.401
4 Perform personal hygiene functions after toileting Tuvalet sonrası kişisel hijyeinizi sağlamak 0.88 0.729 0.844 0.790
5 Bend forward to pick up a small object off the floor Yerden küçük bir nesne almak için öne eğilmek 1 0.735 0.851 0.798
6 Get in and out of bed Yatağa yatmak ve yataktan kalkmak 1 0.693 0.832 0.781
7 Get in and out of a chair Sandalyeye oturmak ve sandalyeden kalkmak 1 0.752 0.866 0.821
8 Bathe the lower half of your body Vücudunuzun alt yarısını yıkamak 0.88 0.754 0.867 0.821
9 Get in and out of an automobile Arabaya binmek ve arabadan inmek 1 0.877 0.926 0.889
10 Engage in sexual intercourse Cinsel ilişkide bulunmak 0.88 0.712 0.371 0.334
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sexual intercourse” and “Rising from a chair” scored lowest. Data for 
“Driving” was missing for 74.2% (n = 49) and for “Sexual intercourse” 
for 62.1% (n = 41) of patients (Table 5).

Discussion

In this study, we assessed the reliability and validity of the 10-item 
Tr-LSDI in patients with lumbar stiffness and determined that it 
demonstrates robust reliability and validity. The LSDI is appropri-
ate for patients who have undergone lumbar fusion for conditions 
such as Degenerative Lumbar Spondylolisthesis and Lumbar Spinal 
Stenosis. It is designed for use following lumbar arthrodesis of 1 to 
5 or more lumbar motion segments.6 It is a valuable tool for assess-
ing the functional status and quality of life of patients after surgery.

The EFA revealed that the single-factor structure of the LDSI is appro-
priate, explaining a significant portion of the total variance (63.7%), 
and aligns with the original design of the LDSI. The fact that no items 
were eliminated confirms the robustness of the original structure in 
the Turkish context.

When examining the validity and reliability results from various 
linguistic adaptations of the LSDI, the current study, Tr-LSDI, dem-
onstrates robust results. In terms of internal consistency, Tr-LSDI 
exhibited the highest Cronbach’s alpha coefficient of 0.934, indicat-
ing superior reliability compared to other versions including the origi-
nal LSDI (Cronbach’s alpha = 0.89), K-LSDI (Cronbach’s alpha = 0.84), 
C-LSDI (Cronbach’s alpha = 0.90), and especially J-LSDI by Takami 

Table 3. Convergent validity: correlations between Tr-LSDI and ODI scores and 
participants’ characteristics

 
Tr-LSDI total score

rs P
Age 0.195 .117
Operation age 0.222 .073
Number of fusion levels 0.386 .001
Postoperative follow-up time, months –0.140 .262
ODI-Total score 0.899 <.001
ODI-Item 1: Pain 0.731 <.001
ODI-Item 2: Personal care 0.877 <.001
ODI-Item 3: Lifting 0.724 <.001
ODI-Item 4: Walking 0.789 <.001
ODI-Item 5: Sitting 0.729 <.001
ODI-Item 6: Standing 0.728 <.001
ODI-Item 7: Sleeping 0.747 <.001
ODI-Item 8: Sex life 0.766 <.001
ODI-Item 9: Social life 0.807 <.001
ODI-Item 10: Travelling 0.818 <.001
ODI, the Oswestry disability index; rs, Spearman’s correlation coefficient; Turkish LSDI; Tr-LSDI, Turkish 
LSDI., P values in bold indicate statistical significance (p < 0.05).

Table 4. Descriptive statistics on individual domain scores and total scores of Tr-LSDI

 Initial assessment score, n = 66 Retest score, n = 66 P* Test–retest reliability ICC**
Tr-LSDI total
 mean ± SD
 median (minimum–maximum)
 % with floor effect#

 % with ceiling effect#

 
31.4 ± 25.5, 
25 (0-100) 

10.6, 
1.5

 
30.9 ± 26.1, 
22.2 (0-100) 

13.6, 
1.5

 
.688

0.980 (0.967-0.988); P < .001

ICC, intraclass correlation coefficient; Tr-LSDI, Turkish LSDI.
*Wilcoxon signed rank test. 
**Intraclass correlation coefficients (95% CI).
#No significant floor or ceiling effect (>15%).

Table 5. Distribution of responses to individual items on the lumbar stiffness disability index

 
Items Mean ± SD Median

Number of respondents with each score by items
0: No effect at 

all n (%)
1: Minor effect 

n (%)
2: Significant 
effect n (%)

3: Require 
assistance n (%)

4: Cannot do at 
all n (%)

Missing  
n (%)

1. Bend to feet 1.4 ± 1.1 1 16 (24.2) 26 (39.4) 11 (16.7) 10 (15.2) 3 (4.5) 0
2. Bend to waist 1.5 ± 1.3 1 18 (27.3) 17 (25.8) 12 (18.2) 16 (24.2) 3 (4.5) 0
3. Driving 1.4 ± 1.5 1 6 (9.1) 5 (7.6) 2 (3) 1 (1.5) 3 (4.5) 49 (74.2)
4. Toileting 1.1 ± 1.1 1 28 (42.4) 17 (25.8) 14 (21.2) 4 (6.1) 3 (4.5) 0
5. Picking up object 1.4 ± 1.3 1 22 (33.3) 13 (19.7) 18 (27.3) 7 (10.6) 6 (9.1) 0
6. Get out of bed 1.1 ± 1.1 1 23 (34.8) 20 (30.3) 17 (25.8) 4 (6.1) 2 (3) 0
7. Get out of chair 0.9 ± 1.1 1 30 (45.5) 18 (27.3) 13 (19.7) 3 (4.5) 2 (3) 0
8. Bathing 1.3 ± 1.2 1 22 (33.3) 16 (24.2) 17 (25.8) 9 (13.6) 2 (3) 0
9. Get out of car 1.4 ± 1.2 1 21 (31.8) 18 (27.3) 12 (18.2) 13 (19.7) 2 (3) 0
10. Sexual intercourse 0.8 ± 1.2 0 13 (19.7) 7 (10.6) 3 (4.5) 0 2 (3) 41 (62.1)

Table 6. Comparison of literature

 LSDI K-LSDI C-LSDI J-LSDI by Furuya J-LSDI by Takami Current study: Tr-LSDI
Sex (male:female) 10:22 8:36 26:103 17:34 13:28 7:59
Mean age (years) (Mean ± SD) 63.0 ± 9.8 69.8 62.8 (range: 40-79) 71.7 ± 9.3 70.5 ± 10.6 65.8 ± 9.4
Mean time since surgery (years) 2.2 3.1 Not mentioned 2.5 3.5 4.3
Internal consistency (Cronbach’s 
alpha coefficients for 10 items)

0.89 0.84 0.90 Shown using Bland–
Altman analysis

0.65 0.934

Retest reliability (ICC) 0.87 Not implemented 0.90 0.89 0.82 0.980
Correlation coefficient with 
lumbar range of motion

−0.71 Not implemented Not implemented −0.66* −0.06 Not implemented

Correlation coefficient with 
number of fusion levels

Not implemented Not implemented Not implemented Not implemented Not implemented 0.386

Correlation coefficient with ODI 
total score

Not implemented Not implemented Not implemented 0.62 0.684 0.899

C-LSDI, Chinese LSDI; ICC, intraclass correlation coefficient; J-LSDI, Japanese LSDI; K-LSDI, Korean LSDI; LSDI, lumbar stiffness disability index; ODI, The Oswestry disability index; Tr-LSDI, Turkish LSDI.
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(Cronbach’s alpha = 0.65).6-9 Furthermore, the test–retest reliability for 
Tr-LSDI, as shown by an ICC of 0.980, was exceptionally high, surpass-
ing all other versions (Table 6). In our study, we evaluated external 
validity with convergent validity and, unlike the original study, we 
focused on 2 variables. Notably, while the original LSDI assessed exter-
nal validity using a correlation with the lumbar range of motion, evi-
denced at −0.71,6 our study utilized the ODI and the number of fused 
spinal segments. The strong correlation (r = 0.899) between Tr-LSDI 
and ODI scores, alongside the number of fusion levels, suggests that 
Tr-LSDI can be a reliable predictor of lumbar stiffness-related dis-
ability in patients, especially after fusion surgeries. It also signals the 
index’s potential applicability in other orthopedic scenarios.

In the study conducted by Takami et al. to perform a psychometric 
evaluation of the Japanese version of LSDI, they also examined the 
correlation between the total J-LSDI scores and ODI as a measure of 
external validity, and a correlation coefficient of 0.684 was reported.8 
(Table 6) The T-LSDI scale has similar psychometric properties with 
the original version and the Japanese version. It was also found 
that the Tr-LSDI total score correlated with the number of fusions 
(r = 0.386, P = .001). This finding supports that stiffness after lumbar 
arthrodesis leads to functional limitations. Consistent with Bafus 
et al,2 our findings indicate a correlation between increased fusion 
levels and impaired lower body mobility, as reflected by the Tr-LSDI 
scores (r = 0.38). Such findings underscore the potential postoperative 
functional limitations following extensive lumbar fusions.9 In a study 
of adults with disability due to lumbar stiffness and patients with 
spinal deformities,25 a high level of negative correlation was found 
between the LSDI and the SRS-22r function and pain score (r = −0.76 
and −0.75). Additionally, it was observed that patients with spinal 
deformities had higher LSDI scores. Stiffness-related disability corre-
lated with function-related disability measures among patients with 
spinal deformity.

Diving deeper into the scores of the Tr-LSDI items, the variance in the 
difficulty scores for functional activities showcases the variability in 
the participants’ experiences. Notably, “Bending to the waist” was 
found to be a more challenging task for many, while activities like 
“Rising from a chair” and “Engaging in sexual intercourse” scored 
low in terms of difficulty. However, a large portion of the data was 
missing for activities like “Driving” and “Sexual intercourse,” sug-
gesting potential socio-cultural reluctances or challenges in obtaining 
information on these activities in the Turkish context.

There were some limitations in this study. First, the study was con-
ducted at a single center, specifically a reference hospital in the 
Mediterranean region of Türkiye. However, it is important to note 
that the chosen center is a regional hospital serving a broad patient 
demographic. Even though this is a single-center study, considering 
its status as a reference institution and the diverse patient demo-
graphic it caters to, we believe our findings offer a reasonably rep-
resentative snapshot of the broader population. Additionally, for 
external validation, we did not measure the actual lumbar range of 
motion in patients. Instead, due to the retrospective nature of the 
study, we utilized the ODI score. Future studies should contemplate 
incorporating direct lumbar motion measurements to enhance the 
depth of the assessment.

In conclusion, the LSDI is an essential tool in the realm of lumbar 
stiffness research and treatment. Global standardization requires 
validating such tools across cultures. In conclusion, the Tr-LSDI has 

proven to be a robust and reliable tool for evaluating lumbar stiffness 
in a Turkish context. Its high internal consistency, strong validity 
metrics, and alignment with the original LSDI confirm its potential 
applicability in both clinical and research settings within Türkiye.
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