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Low back pain (LBP) is the leading cause of disabil-
ity worldwide, affecting up to 80% of individuals 

during their lifetime and imposing substantial socio-
economic burden through work absenteeism and re-

duced productivity [1–3]. Despite its high prevalence 
and impact, optimal management strategies remain 
debated, and considerable variation exists in real-world 
clinical practice.

ABSTRACT
OBJECTIVE: Contemporary guidelines recommend conservative, non-pharmacological management as first-line treatment 
for low back pain (LBP), yet real-world implementation remains variable. Understanding temporal trends in prescribing pat-
terns is essential for evaluating alignment with evidence-based recommendations. The purpose of this study was to evaluate 
changes in pharmacological and non-pharmacological treatment strategies for LBP in a tertiary physical medicine and reha-
bilitation (PMR) outpatient clinic by comparing 2 time periods 4 years apart.

METHODS: This retrospective observational study reviewed medical records of consecutive adult patients (≥18 years) pre-
senting with LBP during October–November 2021 (n=252) and October–November 2025 (n=267) at a tertiary PMR center. 
Treatment strategies were categorized as non-steroidal anti-inflammatory drugs (NSAIDs) alone, muscle relaxants alone, 
combination therapy (NSAID+muscle relaxant), or non-pharmacological management only. Statistical comparisons were 
performed using Chi-square tests and odds ratios (ORs) with 95% confidence intervals (CIs).

RESULTS: Overall pharmacological prescribing decreased significantly from 51.6% (130/252) in 2021 to 36.3% (97/267) 
in 2025 (OR: 0.54, 95% CI: 0.38–0.77, p=0.001). NSAID prescribing declined from 25.4% to 13.5% (p=0.001), whereas 
non-pharmacological management increased from 48.4% to 63.7% (p=0.001). The shift toward conservative management 
was most pronounced in patients aged ≥65 years, with pharmacological prescribing decreasing from 58.3% to 36.5% (OR: 
0.41, 95% CI: 0.22–0.77, p=0.005).

CONCLUSION: Treatment strategies for LBP in a tertiary PMR setting appeared to reflect greater alignment with contem-
porary guideline recommendations over the 4-year study period. These findings may reflect increasing alignment with con-
temporary evidence-based recommendations emphasizing non-pharmacological approaches and reduced pharmacological 
exposure, particularly in older adults at higher risk of medication-related adverse events.
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Current clinical guidelines emphasize conservative, 
non-pharmacological approaches as first-line manage-
ment for non-specific LBP, including patient educa-
tion, activity modification, and early return to normal 
function [4, 5]. When pharmacological intervention 
is warranted, non-steroidal anti-inflammatory drugs 
(NSAIDs) are recommended as first-line agents; 
however, their use must be balanced against well-doc-
umented gastrointestinal (GI), cardiovascular, and 
renal risks, particularly in older adults [6, 7]. Muscle 
relaxants may provide short-term symptom relief but 
carry adverse effect concerns and lack robust long-
term efficacy data [8].

Recent evidence has intensified scrutiny of phar-
macological approaches to LBP. Network meta-analy-
ses and systematic reviews have demonstrated limited 
analgesic benefits for commonly prescribed medica-
tions while highlighting substantial risks of adverse 
events [9, 10]. Consequently, contemporary guide-
lines increasingly prioritize non-pharmacological in-
terventions, minimize prolonged medication use, and 
emphasize special caution in elderly populations at 
heightened risk of polypharmacy-related complica-
tions [4, 5, 11–13].

Despite clear guideline recommendations, im-
plementation in routine clinical practice remains in-
consistent [13]. Understanding temporal trends in 
prescribing patterns is essential for identifying gaps 
between evidence and practice, particularly given re-
cent healthcare system disruptions following the 
COVID-19 pandemic. Few studies have characterized 
how treatment strategies for LBP evolve over time in 
real-world outpatient rehabilitation settings.

Access to face-to-face physiotherapy and super-
vised exercise programs remained partially limited 
during portions of the 2021 study period, which may 
have contributed to greater reliance on pharmacologi-
cal treatment.

This study aimed to evaluate temporal changes in 
pharmacological and non-pharmacological manage-
ment of LBP in a tertiary physical medicine and re-
habilitation (PMR) clinic by comparing prescribing 
patterns between 2021 and 2025. We anticipated that 
clinical practice might show a shift toward more con-
servative approaches, with reduced pharmacological 
prescribing and increased adoption of non-pharmaco-
logical strategies.

MATERIAL AND METHODS

Study Design and Setting
This retrospective observational study was conducted at 
a tertiary PMR center. We compared treatment strate-
gies for LBP between two distinct time periods: Octo-
ber–November 2021 and October–November 2025. 
These periods were selected to evaluate temporal chang-
es in prescribing practices over a 4-year interval within 
the same clinical setting.

The study was approved by the İnstitutional Ethics 
Committee (2026/0211) and conducted in accordance 
with the Declaration of Helsinki. Given the retrospec-
tive design with no patient contact, informed consent 
was waived.

Participants
We included all consecutive adult patients (≥18 years) 
presenting with a primary complaint of LBP during 
the study periods who had complete electronic med-
ical records. Exclusion criteria were: Spinal surgery 
within 6 months before presentation, malignancy-re-
lated back pain, inflammatory spondyloarthropathy, 
vertebral fracture, or spinal infection. Patients were 
not stratified by symptom duration (acute vs. chron-
ic) to reflect real-world prescribing patterns in routine 
outpatient practice.

Sample Size
Sample size was determined by complete enumeration 
of all eligible patients during the predefined study pe-
riods. Post hoc power analysis confirmed adequate sta-
tistical power (>80%) to detect clinically meaningful 
differences (Cohen’s h ≥0.3) in primary outcomes with 
the observed sample sizes (n=252 in 2021; n=267 in 
2025) at α=0.05.

Highlight key points

•	 Pharmacological prescribing for low back pain significantly 
decreased between 2021 and 2025.

•	 Non-pharmacological management increased over time.

•	 NSAID prescribing declined substantially.

•	 Conservative management was more common in patients 
aged ≥65 years.

•	 Prescribing patterns increasingly aligned with guideline rec-
ommendations.
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Data Collection
Data were extracted from the electronic medical record 
system. Collected variables included: 
•	 Demographics: Age, sex
•	 Age stratification: <45 years, 45–64 years, ≥65 years
•	 Comorbidities: Hypertension, diabetes mellitus, cor-

onary artery disease, chronic kidney disease, GI dis-
ease (peptic ulcer disease, gastroesophageal reflux dis-
ease), and obesity (body mass index ≥30 kg/m2)

•	  Treatment strategy at initial visit: 
o	 NSAIDs or Muscle relaxants only
o	 Combination therapy (NSAID+muscle relax-
ant) or Non-pharmacological management only

•	 Referral to the pain management (algology) department
Non-pharmacological management was defined as 

treatment plans incorporating at least one of the follow-
ing without systemic pharmacological therapy: Struc-
tured patient education, activity modification counseling, 
home exercise prescription, supervised physiotherapy re-
ferral, or manual therapy.

Because of the retrospective design, the frequency and 
individual contribution of each non-pharmacological in-
tervention could not be assessed separately. Therefore, 
these interventions were analyzed as a composite treat-
ment category.

Pharmacological prescriptions were categorized 
based on the primary medication strategy documented 
at the initial encounter.

Outcome Measures
The primary outcome was the distribution of treatment 
strategies (NSAID monotherapy, muscle relaxant mono-
therapy, combination therapy, or non-pharmacological 
management) in each study period.

Secondary outcomes included: (1) Overall pharma-
cological prescribing rates; (2) Proportion of patients 
managed with non-pharmacological strategies alone; (3) 
Age-stratified prescribing patterns, with emphasis on pa-
tients aged ≥65 years given their increased risk of med-
ication-related adverse events; (4) Association between 
comorbidity burden and treatment selection; and (5) Re-
ferral rates to the pain management department.

Statistical Analysis
Statistical analyses were performed using the Statistical 
Package for the Social Sciences version 22.0 (IBM Corp., 

Armonk, NY). Continuous variables were expressed 
as mean±standard deviation and compared using in-
dependent samples t-tests (normally distributed data) 
or Mann–Whitney U tests (non-normally distributed 
data). Normality was assessed using the Kolmogorov–
Smirnov test.

Categorical variables were presented as frequencies 
and percentages. Between-period comparisons used 
Chi-square tests or Fisher’s exact test when expected 
cell counts were <5. Odds ratios (OR) with 95% con-
fidence intervals (CIs) were calculated to quantify tem-
poral changes in prescribing patterns, with 2021 as the 
reference period.

Effect sizes were calculated using Cramér’s V for cat-
egorical comparisons, interpreted as small (0.1), medium 
(0.3), or large (0.5). Age-stratified subgroup analyses 
were performed to evaluate whether temporal trends dif-
fered across age groups. The interaction between study 
period and age group was assessed using logistic regres-
sion analysis, and the corresponding interaction result is 
presented in the results section.

All tests were two-tailed with statistical significance 
set at p<0.05.

RESULTS

Patient Characteristics
A total of 519 patients were included: 252 in 2021 and 
267 in 2025. Demographic characteristics were simi-
lar between periods (Table 1). The study populations 
consisted predominantly of women (65.1% vs. 68.1%, 
p=0.47) with a mean age of 52.3±15.8 years in 2021 and 

Table 1.	 Patient demographics and baseline characteristics

Variables
2021 

(n=252)

2025 

(n=267)
p

Age, years (mean±SD) 52.3±15.8 51.7±16.2 0.68

Female sex, (%) 65.1 68.1 0.47

Age group, (%) 0.96

<45 years 38.5 39.3

45–64 years 32.9 32.9

≥65 years 28.6 27.7

SD: Standard deviation. Continuous variables compared using independent 
t-test; categorical variables using χ² test.
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51.7±16.2 years in 2025 (p=0.68). Age distribution was 
comparable across periods: <45 years (38.5% vs. 39.3%), 
45–64 years (32.9% vs. 32.9%), and ≥65 years (28.6% vs. 
27.7%; p=0.96).

Comorbidity Burden
Comorbidity prevalence was similar between periods 
(Table 2). The most common comorbidities were obesi-
ty (27.0% vs. 27.7%), GI disease (21.8% vs. 22.8%), and 
hypertension (24.2% vs. 24.3%). Chronic kidney dis-
ease (3.6% vs. 3.4%), coronary artery disease (4.8% vs. 
6.0%), and diabetes mellitus (5.6% vs. 6.0%) were less 
frequent. Comorbidity distribution differed significantly 
by age group (p<0.001), with patients aged ≥65 years 
exhibiting higher prevalence of hypertension (56.3%), 
chronic kidney disease (9.6%), and coronary artery dis-
ease (10.3%) compared to younger age groups (Fig. 1)

Treatment Strategies
Overall pharmacological prescribing decreased sig-
nificantly from 51.6% (130/252) in 2021 to 36.3% 

(97/267) in 2025 (OR: 0.54, 95% CI: 0.38–0.77; 
χ2=11.67, p=0.001; Cramér’s V=0.15). Correspond-
ingly, non-pharmacological management increased 
from 48.4% to 63.7% (OR: 1.86, 95% CI: 1.30–2.66; 
p=0.001) (Table 3 and Fig. 2). NSAID monothera-
py declined from 25.4% to 13.5% (OR: 0.46, 95% CI: 
0.29–0.73; p=0.001). Combination therapy (NSAID + 
muscle relaxant) decreased from 20.6% to 15.7% (OR: 
0.72, 95% CI: 0.45–1.15; p=0.17). Muscle relaxant 
monotherapy remained stable (5.6% vs. 7.1%; p=0.50). 
Pain management referrals remained low in both periods 
(2.0% vs. 2.6%; p=0.65).

Age-Stratified Prescribing Patterns
Temporal trends varied significantly by age group (in-
teraction p=0.032) (Table 4 and Fig. 3). In patients 
aged ≥65 years, pharmacological prescribing decreased 
more substantially (from 58.3% to 36.5%; OR: 0.41, 
95% CI: 0.22–0.77; p=0.005) compared to patients 
<45 years (from 46.4% to 35.2%; OR: 0.63, 95% CI: 
0.38–1.04; p=0.072).

Table 2.	Comorbidity prevalence by study period and age group

Comorbidity 2021 (n=252) 2025 (n=267) p Age ≥65 years prevalence† (%)

Obesity (BMI ≥30) 27.0 27.7 0.86 25.3

Gastrointestinal disease* 21.8 22.8 0.79 36.2

Hypertension 24.2 24.3 0.98 56.3

Diabetes mellitus 5.6 6.0 0.84 10.3

Coronary artery disease 4.8 6.0 0.56 10.3

Chronic kidney disease 3.6 3.4 0.91 9.6

*: Includes GERD and peptic ulcer disease; †: Combined data from both periods. BMI: Body mass index.

Table 3.	Treatment strategy distribution by study period

Treatment strategy 2021 (n=252) 2025 (n=267) OR (95% CI)* p Cramér's V

Pharmacological 51.6 36.3 0.54 (0.38–0.77) 0.001 0.15

NSAID monotherapy 25.4 13.5 0.46 (0.29–0.73) 0.001 0.13

Muscle relaxant only 5.6 7.1 1.30 (0.64–2.66) 0.50 —

Combination therapy 20.6 15.7 0.72 (0.45–1.15) 0.17 —

Non-pharmacological 48.4 63.7 1.86 (1.30–2.66) 0.001 0.15

Pain management referral 2.0 2.6 1.32 (0.41–4.24) 0.65 —

*: Reference: 2021 cohort. CI: Confidence interval; NSAID: Non-steroidal anti-inflammatory drug.
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Combination therapy declined most notably in elder-
ly patients, from 26.4% (19/72) to 13.5% (10/74) (OR: 
0.44, 95% CI: 0.19–1.00; p=0.048; Cramér’s V=0.16). 
Among patients aged ≥40 years receiving NSAIDs, 
100% were co-prescribed gastroprotective agents in both 
periods, reflecting consistent attention to GI safety.

DISCUSSION

This study suggests a significant temporal shift toward 
more conservative management that appears to be in-
creasingly aligned with contemporary guideline recom-

mendations for LBP in a tertiary PMR outpatient set-
ting. Between 2021 and 2025, overall pharmacological 
prescribing decreased 15.3% in absolute terms (51.6–
36.3%; OR: 0.54, 95% CI: 0.38–0.77), while non-phar-
macological management increased correspondingly 
(48.4–63.7%; OR: 1.86, 95% CI: 1.30–2.66). These 
findings may reflect increasing alignment of clinical 
practice with contemporary evidence-based recommen-
dations emphasizing conservative approaches to LBP 
management.

Our findings align with broader prescribing trends 
documented in other healthcare systems. A Swiss pri-

Figure 1. Comorbidity Distribution Across Age Groups. 
Stacked horizontal bar chart showing age group propor-
tions within each comorbidity category. Cardiovascular and 
renal comorbidities were more prevalent in patients ≥65 
years, while obesity and GI disease were more evenly dis-
tributed across age groups (p<0.001).

Table 4.	Age-stratified treatment patterns

Age group Treatment strategy 2021 (%) 2025 (%) OR (95% CI) p

<45 years (n=97/105) Pharmacological 46.4 35.2 0.63 (0.38–1.04) 0.072

Non-pharmacological 53.6 64.8 1.60 (0.96–2.66) 0.072

45–64 years (n=83/88) Pharmacological 51.8 39.8 0.61 (0.34–1.10) 0.10

Non-pharmacological 48.2 60.2 1.63 (0.91–2.93) 0.10

≥65 years (n=72/74) Pharmacological 58.3 36.5 0.41 (0.22–0.77) 0.005

Combination therapy 26.4 13.5 0.44 (0.19–1.00) 0.048

Non-pharmacological 41.7 63.5 2.44 (1.30–4.59) 0.005

Interaction between time period and age group: p=0.032 (logistic regression). OR: Odds ratio; CI: Confidence interval.

Figure 2. Treatment Strategy Distribution by Study Period. 
Bar chart comparing treatment modalities between 2021 
and 2025. Data show significant reduction in pharmacologi-
cal prescribing (NSAIDs and combination therapy) with cor-
responding increase in non-pharmacological management 
(p<0.001). Error bars represent 95% confidence intervals.
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mary care study (2009–2020) reported that 62.4% of 
LBP patients received pharmacological treatment, with 
NSAIDs prescribed in 86% of medicated patients [14]. 
Similarly, Canadian data showed declining opioid pre-
scriptions for LBP from 11.6% (2015) to 10.0% (2020), 
reflecting increased guideline awareness [15]. Our ob-
served 12.6% absolute reduction in NSAID monothera-
py (25.4–13.5%) exceeds these trends, which may reflect 
greater adoption of conservative management strategies 
in our tertiary PMR setting.

The temporal alignment of our prescribing changes 
with recent high-quality systematic reviews is notewor-
thy. The 2023 BMJ network meta-analysis by Wewege et 
al. [12] demonstrated that most analgesic medicines for 
acute LBP showed only small to moderate pain reduc-
tion with very low certainty evidence, while highlighting 
significant adverse event risks. Similarly, the 2024 BMJ 
clinical review by Jones et al. [13] emphasized limited an-
algesic efficacy in LBP and substantial medication-relat-
ed risks. These publications, released between our study 
periods, may have influenced clinical decision-making 
and contributed to the observed shift toward conserva-
tive management.

Contemporary guidelines consistently emphasize 
non-pharmacological interventions as first-line LBP 
management, including patient education, reassurance, 
activity encouragement, and exercise-based rehabili-

tation [4, 5, 16]. Systematic reviews demonstrate that 
although pharmacological treatments provide modest 
short-term pain relief, their overall clinical effect often 
fails to translate into meaningful long-term functional 
improvement [12, 16]. The 15.3% increase in non-phar-
macological management observed in 2025 suggests 
growing integration of evidence-based recommendations 
into routine PMR practice.

The most clinically significant finding was the pro-
nounced prescribing change in elderly patients. Among 
individuals aged ≥65 years, pharmacological prescrib-
ing decreased 21.8% in absolute terms (58.3–36.5%; 
OR: 0.41, 95% CI: 0.22–0.77), substantially exceeding 
changes in younger age groups (interaction p=0.032). 
Combination therapy in this population declined from 
26.4% to 13.5% (OR: 0.44, p=0.048), representing a 
49% relative reduction.

This age-specific pattern is particularly appropriate 
given well-documented NSAID risks in elderly popula-
tions. Patients aged ≥65 years face elevated risks of GI 
bleeding, acute kidney injury, cardiovascular events, and 
drug-drug interactions due to age-related physiological 
changes and polypharmacy [7, 12, 17]. Our comorbidity 
data corroborate this vulnerability, with 56.3% of elder-
ly patients having hypertension, 10.3% coronary artery 
disease, and 9.6% chronic kidney disease—all conditions 
that amplify NSAID-related adverse event risk.

The 2024 BMJ review specifically highlighted that 
the risk-benefit balance of analgesics differs substantially 
in older adults [13]. Our findings suggest increasing cli-
nician awareness of geriatric pharmacotherapy principles 
and appropriately cautious prescribing in this vulnerable 
population. The universal co-prescription of gastropro-
tective agents with NSAIDs in patients aged ≥40 years 
further reflects attention to medication safety, though 
this defensive practice may also indicate recognition of 
inherent NSAID risks.

The shift toward non-pharmacological management 
carries important clinical and economic implications. 
Beyond direct medication cost reductions, decreased 
NSAID and combination therapy use may lower the 
substantial economic burden of adverse drug events, in-
cluding GI complications requiring hospitalization, renal 
impairment, and cardiovascular events [9, 17].

Real-world prescribing studies have documented age 
as a significant predictor of analgesic prescription pat-
terns [14, 18]. Our data extend these observations by 
demonstrating not only age-dependent prescribing but 

Figure 3. Age-Stratified Pharmacological Prescribing Rates. 
Line graph showing temporal trends in pharmacological 
prescribing across three age groups. Temporal reduction in 
pharmacological prescribing was most pronounced in pa-
tients aged ≥65 years (58.3% to 36.5%, OR: 0.41, 95% 
CI: 0.22–0.77, p=0.005). Interaction between time period 
and age group: p=0.032.
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also age-dependent temporal trends, with elderly pa-
tients experiencing the greatest shift toward conservative 
management over the 4-year period.

The 2021 study period coincided with ongoing 
COVID-19 pandemic restrictions, when access to reha-
bilitation services was substantially disrupted [19].

During this period, clinicians may have relied more 
heavily on pharmacological approaches when supervised 
physiotherapy and exercise programs were less accessi-
ble. The normalization of healthcare access by 2025 may 
have facilitated increased utilization of non-pharmaco-
logical interventions, partially explaining the observed 
increase in conservative management strategies.

This interpretation aligns with documented pan-
demic impacts on musculoskeletal care delivery world-
wide [19]. The temporary reduction in rehabilitation 
service accessibility may have created an artificial eleva-
tion in pharmacological prescribing during 2021, mak-
ing the 2025 prescribing patterns more representative 
of guideline-consistent practice under normal health-
care conditions.

Exercise-based interventions and patient educa-
tion have demonstrated efficacy in reducing LBP re-
currence rates and long-term healthcare utilization 
[20, 21]. By potentially preventing chronic pain de-
velopment and reducing need for more intensive in-
terventions, the conservative management approach 
observed in 2025 may contribute to more sustainable 
healthcare resource allocation.

Real-world effectiveness studies complement efficacy 
evidence from randomized trials by demonstrating how 
guideline recommendations are implemented in routine 
practice [22]. Our study provides clinically relevant in-
formation about evolving LBP treatment strategies in a 
tertiary PMR setting, where comprehensive rehabilita-
tion services and multidisciplinary expertise are available.

Study Limitations
This study has several limitations. First, the retrospec-
tive design limited ability to control for important clin-
ical variables including pain severity, symptom duration, 
functional status, and specific LBP phenotypes. Second, 
prescription data captured initial treatment decisions but 
not treatment duration, adherence, dose adjustments, or 
subsequent modifications. Third, we could not assess 
whether observed prescribing changes reflected specific 
institutional educational initiatives, guideline dissemina-

tion efforts, or individual physician practice variations. 
Fourth, the cross-sectional data collection at each time 
point prevented evaluation of individual patient trajecto-
ries, treatment switching patterns, or recurrence rates. Fi-
nally, absence of patient-reported outcomes (pain inten-
sity, functional status, quality of life) limited assessment 
of whether conservative management changes translated 
into improved clinical effectiveness.

In addition, because of the retrospective nature of 
the study, the individual components of non-pharma-
cological management could not be analyzed separately, 
and all interventions were evaluated as a single compos-
ite category.

The relatively low pain management referral rates 
(2.0–2.6%) suggest that most LBP cases were successful-
ly managed within the PMR setting. However, we could 
not evaluate appropriateness of referral decisions or out-
comes in patients who were not referred but might have 
benefited from specialist pain management.

Another important limitation is that symptom du-
ration could not be consistently classified as acute, sub-
acute, or chronic because these data were not uniformly 
available in the electronic medical records. Since treat-
ment recommendations may differ according to symp-
tom duration, this limitation may have influenced pre-
scribing patterns. Furthermore, imaging findings were 
unavailable, and pain severity, functional status, and pa-
tient-reported outcome measures could not be evaluated, 
limiting interpretation of the clinical effectiveness of the 
observed treatment strategies. This was a single-center 
study; therefore, the generalizability of the findings to 
other healthcare settings may be limited. In addition, 
residual confounding cannot be excluded despite adjust-
ment for available variables.

Conclusion
This real-world observational study suggests a significant 
temporal shift toward more conservative LBP manage-
ment that appears to be increasingly aligned with con-
temporary guideline recommendations. The observed 
reductions in pharmacological prescribing, particularly 
pronounced in elderly patients at highest risk of medi-
cation-related adverse events, may reflect increasing in-
tegration of contemporary evidence into clinical practice. 
The substantial increase in non-pharmacological man-
agement may reflect increasing adoption of recommen-
dations emphasizing patient education, exercise, and re-
habilitation-based approaches.
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The temporal coincidence of prescribing changes with 
publication of high-quality systematic reviews question-
ing analgesic efficacy, combined with normalization of 
healthcare access post-pandemic, may have contributed to 
observed trends. These findings have important implica-
tions for patient safety and healthcare costs, particularly in 
geriatric populations where medication risks are amplified.

Future prospective studies incorporating patient-re-
ported outcomes, functional measures, long-term 
follow-up, and direct assessment of guideline imple-
mentation strategies are needed to determine whether 
conservative treatment approaches translate into im-
proved clinical outcomes, reduced adverse events, and 
sustained patient benefit.
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