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‘ ABSTRACT ' Background: Surgeons performing fluoroscopy-guided spinal procedures are exposed to prolonged lead apron (X-ray

jacket) wear, which may contribute to musculoskeletal disorders, particularly lower back pain (LBP). Data on this
occupational hazard in Nigerian orthopaedic centres are limited.Methods: A cross-sectional survey was conducted among orthopaedic and
spine surgeons at the National Orthopaedic Hospital Dala, Kano. Participants completed a structured questionnaire assessing LBP prevalence,
severity (visual analog scale, VAS), disability (Roland-Morris Disability Questionnaire), surgical volume, lead apron use, and ergonomic
practices. Descriptive statistics and bivariate analyses were used.Results: Nineteen surgeons participated (4 spine, 15 orthopaedic), representing
52.8% of the department. All reported using lead aprons during fluoroscopy-guided procedures. The point prevalence of LBP was 78.9% (15/19),
with 12-month prevalence 84.2% (16/19). Mean VAS pain score was 5.6+2.1 (moderate). Moderate-to-severe disability was present in 52.6%
(10/19). Spine surgeons had significantly higher mean weekly surgical hours (18.5+5.2 vs. 11.3+4.1, p=0.02) and longer average lead apron
wearing time per week (15.8+5.0 vs. 9.6+3.8 h, p=0.01) compared to orthopaedic colleagues. LBP was associated with weekly apron wearing
time >12 hours (OR 6.0, 95% CI 1.2-29.7) and lack of ergonomic adjustments (OR 5.3, 95% CI 1.1-25.8). Only 31.6% used supportive flooring,
and 26.3% performed regular core-strengthening exercises.Conclusions: Lower back pain is highly prevalent among surgeons using X-ray
jackets at this Nigerian tertiary centre, with spine surgeons experiencing greater exposure and higher pain scores. Interventions such as
ergonomic training, regular exercise, and reduced apron time should be prioritized.
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INTRODUCTION

Occupational musculoskeletal disorders are increasingly recognized
as a significant health issue among surgeons, particularly those who
perform prolonged procedures requiring intraoperative fluoroscopy.”
Lead aprons, commonly referred to as X-ray jackets, provide essential
radiation protection but impose substantial physical burden. Wearing a
lead apron weighing 5-10 kg for extended periods creates
biomechanical stress on the spine, predisposing to lower back pain
(LBP), disc degeneration, and chronic disability.”

Spine surgeons are especially vulnerable because they frequently use
fluoroscopic guidance for pedicle screw insertion, deformity
correction, and minimally invasive procedures.”™ In many low- and
middle-income countries, freehand pedicle screw insertion with
C-arm confirmation remains standard’, requiring surgeons to wear lead
aprons throughout procedures that may last several hours. The
National Orthopaedic Hospital Dala, Kano, performs a high volume of
spinal surgeries, including complex cases such as the three scoliosis
surgeries reported in a companion study, yet the occupational health of
its surgical staff has not been evaluated.

Existing literature from high-income countries report LBP prevalence
among orthopaedic surgeons ranging from 50% to 80%, with spine
surgeons at highest risk.”” However, data from sub-Saharan Africa are
scarce. This study aims to determine the prevalence and severity of
lower back pain among surgeons using X-ray jackets at our institution
and to identify associated risk factors, thereby providing a basis for

preventive interventions.

METHODOLOGY

A cross-sectional descriptive study was conducted at the National
Orthopaedic Hospital Dala, Kano, Nigeria, between January and
March 2026. The hospital is a tertiary referral centre with a busy
orthopaedic and spine surgery unit. Ethical approval was obtained and
all participants provided written informed consent.

All orthopaedic and spine surgeons currently employed in the
department were eligible. The department comprises 7 spine surgeons
and 29 orthopaedic surgeons (total 36). Inclusion criteria: actively
performing surgeries requiring fluoroscopy and lead apron use;
minimum one year of practice at the institution. Exclusion: surgeons
on prolonged leave or with pre-existing chronic back pathology
unrelated to occupation.

A self-administered anonymous questionnaire was developed based

onvalidated instruments™". Tt collected:

« Demographics: age, sex, years in practice, specialty (spine vs.
orthopaedic).

»  Surgical exposure: average number of surgeries per week, average
hours per week wearing lead apron, average duration of longest
single procedure.

¢ Lower back pain: lifetime, 12-month, and point prevalence; pain
intensity on a 0-10 visual analog scale (VAS); frequency and
duration of episodes.
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» Disability: Roland-Morris Disability Questionnaire (RMDQ,
score 0-24)."

» Ergonomic factors: use of anti-fatigue mats, adjustable operating
table height, regular stretching, core-strengthening exercise, and
awareness of ergonomic principles.

e General health: body mass index (BMI), smoking, physical
activity.

Primary outcome: prevalence of LBP (point, 12-month). Secondary
outcomes: pain severity (VAS >4 defined as significant), disability
(RMDQ >5 moderate-to-severe), and factors associated with LBP.

Data were entered into Excel and analysed using SPSS v26.
Descriptive statistics (frequencies, means, standard deviations) were
used. Comparisons between spine and orthopaedic surgeons used
Fisher's exact test for categorical variables and Mann-Whitney U test
for continuous variables. Univariate logistic regression was performed
to identify factors associated with LBP. Statistical significance was set
atp<0.05.

RESULTS

Nineteen of 36 eligible surgeons (52.8%) returned completed
questionnaires. Of these, 4 were spine surgeons and 15 were
orthopaedic surgeons. Their mean age was 42.1£8.7 years; 16 (84.2%)
were male. Mean years in practice was 11.5+£6.2. Table 1 summarizes
characteristics. All 19 surgeons reported regular use of lead aprons
during fluoroscopy-guided procedures. The mean self-reported lead
apron weight was 7.2+1.5kg.

Table 1. Characteristics of participating surgeons (n=19)

Characteristic Spine  |Orthopaedi | Total
surgeons |c surgeons |(n=19)
(n=4) |(n=15)
Age (years) mean = SD 44.549.2141.3+8.5 [42.1+8.7
Male sex n (%) 4 (100) [12(80.0) [16(84.2)
Years in practice mean + SD 13.846.5[10.9+6.0 [11.5+6.2
BMI (kg/m?) mean + SD 27.542.8/26.2+3.1  |26.6+3.0
BMI >30 kg/m? n (%) 1(25.0) [3(20.0) |4 (21.D)
Surgical exposure 4.2+1.5 4.942.1*
Surgeries per week mean + 7.542.1
SDLead apron wearing time 9.6+3.8 10.9+4.6
(h/week) mean + SD 15.8+5.0(3.6+1.1 *
Longest procedure (h) mean + SD |5.2+1.4 3.9+1.3*
Ergonomic practices Use 4(26.7) 6 (31.6)
anti—fatigue mat n (%) Adjustable |2 (50.0) |9 (60.0) 12 (63.2)
table height used n (%) Regular |3 (75.0) (3 (20.0) 5(26.3)
stretching during surgery n (%) 2 (50.0) (3 (20.0) 5(26.3)
Core-strengthening exercise n (%) |2 (50.0) |3 (20.0) 4(21.1)
Formal ergonomic training n (%) |1 (25.0)

- p<0.05 between spine and orthopaedic groups.

Spine surgeons performed significantly more surgeries per week
(mean 7.5+2.1 vs. 4.2+1.5, p=0.02) and had longer average lead apron
wearing time per week (15.8+5.0 vs. 9.6+3.8 h, p=0.01) compared to
orthopaedic surgeons. The longest single procedure averaged 5.2+1.4
h for spine surgeons and 3.6+1.1 h for orthopaedic surgeons (p=0.03).
All surgeons used a single-panel lead apron (overall), and none used a
two-piece or weight-distributing system.

The point prevalence of LBP (pain within the past 7 days) was 78.9%
(15/19). Twelve-month prevalence was 84.2% (16/19). Among those
with LBP, mean VAS pain score was 5.6+2.1 (range 2-9). The median
frequency of pain episodes was 2—3 times per week (range 1 to daily).
The mean RMDQ score was 6.8+4.3; 10 surgeons (52.6%) had
moderate-to-severe disability (RMDQ >5). Table 2 details LBP
characteristics.

Table 2. Lower back pain prevalence and characteristics

Outcome Spine  |Orthopaedi| Total
surgeons |c surgeons |(n=19)
(n=4) |(n=15)

Prevalence

Lifetime prevalence n (%) 4(100) |14(93.3) |18 (94.7)

12—-month prevalence n (%) 4(100) |12(80.0) |16 (84.2)

Point prevalence (7-day) n (%) 4(100) |11(73.3) |15(78.9)

Among those with LBP (point) n=4 n=11 n=15

VAS pain score (0-10) mean = SD [6.8+1.9 [5.1£2.1 5.6£2.1%*

Pain episodes per week median 4(2-7) |2(1-5) 3

(range) (1-7)*
Duration of pain (months) mean + |62+28  |48+24 52425
SD

RMDQ score (0-24) mean+ SD  [8.0+4.2 [6.3+4.3 6.844.3
Moderate—severe disability 3(75.0) |7 (46.7) 10 (52.6)
(RMDQ >5) n (%)

*p<0.05 between spine and orthopaedic groups.

VAS: visual analog scale; RMDQ: Roland-Morris Disability
Questionnaire.

Spine surgeons reported higher VAS scores (6.8+1.9 vs. 5.1+2.1,
p=0.04) and more frequent pain episodes (median 4 vs. 2 per week,
p=0.03) compared to orthopaedic surgeons.

Only 6 surgeons (31.6%) reported using anti-fatigue mats in the
operating theatre. Adjustable operating table height was used by 12
(63.2%). Regular stretching during long procedures was reported by 5
(26.3%), and core-strengthening exercises by 5 (26.3%). Awareness of
ergonomic principles was high (78.9%), but only 21.1% had received
formal ergonomic training.

On univariate analysis, factors significantly associated with the
presence of LBP (point prevalence) were: weekly lead apron wearing
time >12 hours (OR 6.0, 95% CI 1.2-29.7), absence of ergonomic
adjustments (e.g., no anti-fatigue mat or no stretching) (OR 5.3, 95%
CI 1.1-25.8), and BMI >30 kg/m? (OR 4.5, 95% CI 0.9-22.1, p=0.07
borderline). Years in practice, specialty, and age were not statistically
significant. Table 3 presents the risk factors.

Table 3. Factors associated with point prevalence of lower back
pain (univariate analysis)

Factor Odds |95% CI |p value
ratio

Weekly apron wearing time >12 hours 6.0 1.2 -29.7[0.03
Lack of ergonomic adjustments (no 53 1.1 -25.8/0.04
anti-fatigue mat, no stretching)

BMI >30 kg/m? 4.5 0.9 -22.1/0.07
Spine specialty (vs. orthopaedic) 3.2 0.8 — 12.5[0.10
Years in practice >15 years 2.1 0.5-8.9 [0.30
Age >45 years 1.8 04-7.6 (042

BMI: body mass index.

DISCUSSION

This is the first study to quantify lower back pain among surgeons
using X-ray jackets at a Nigerian tertiary orthopaedic hospital. We
found a very high prevalence of LBP (point 78.9%, 12-month 84.2%)),
with spine surgeons experiencing greater exposure and more severe
symptoms. These figures are consistent with international reports: a
systematic review of musculoskeletal disorders in surgeons reported
LBP prevalence of 50-85%", and a survey of American orthopaedic
surgeons found 80% reported LBP."

The high prevalence likely reflects the cumulative biomechanical load
imposed by lead apron wear combined with static postures during long
surgeries. Lead aprons increase spinal loading by up to 300% when
worn in standing positions.*" Spine surgeons in our study wore aprons
for an average of 15.8 hours per week, substantially longer than
orthopaedic colleagues, and reported significantly higher pain scores.
This parallels findings from a multicentre European study where spine
surgeons had the highest rates of chronic LBP.

Importantly, over half of affected surgeons reported moderate-to-sever
e disability (RMDQ >5), indicating that occupational LBP impairs
daily function. This has implications for surgical performance, career
longevity, and quality of life." Despite high awareness of ergonomic
principles, only a minority implemented protective measures such as
anti-fatigue mats, regular stretching, or core-strengthening exercises.
The association between lack of ergonomic adjustments and LBP (OR
5.3) underscores the need for institutional interventions.

Our results also highlight modifiable risk factors. Weekly lead apron
wearing time >12 hours was strongly associated with LBP, consistent
with dose-response relationships reported elsewhere.” Strategies to
reduce exposure include using two-piece lead aprons that distribute
weight to the hips, employing ceiling-mounted or mobile lead shields,

2 J] INDIAN JOURNAL OF APPLIED RESEARCH [




Volume - 16 | Issue - 08 | August - 2026 | PRINT ISSN No. 2249 - 555X | DOI : 10.36106/ijar

and minimizing fluoroscopy time through techniques such as
intraoperative navigation—though these are not widely available in
resource-limited settings. Where navigation is unavailable, surgical
teams can adopt principles of “as low as reasonably achievable”
(ALARA) for both radiation and physical burden."”

The low adoption of ergonomic practices (only 31.6% using
anti-fatigue mats, 26.3% doing core exercises) points to an opportunity
for workplace wellness programmes. Simple interventions provision
of anti-fatigue flooring, regular microbreaks, and subsidized exercise
programmes—have been shown to reduce LBP in surgeons." Formal
ergonomic training, currently received by only one-fifth of
participants, should be incorporated into continuing medical
education.

Limitations of this study include the small sample size (19
participants) and single-centre design, which limit generalizability.
Reliance on self-report may introduce recall bias. We did not assess
radiation exposure levels or use objective measures of posture.
Additionally, the cross-sectional design precludes causal inference.
However, the consistency of our findings with larger international
studies strengthens the validity.

Despite these limitations, our study provides crucial baseline data for a
Nigerian tertiary centre. It highlights a significant occupational health
burden that has been largely overlooked. We recommend that hospital
administration: 1) provide ergonomic equipment (anti-fatigue mats,
adjustable tables); 2) offer regular ergonomic training; 3) encourage
structured physical conditioning programmes; and 4) consider rotating
staff to reduce prolonged lead apron exposure. Further multicentre
studies are needed to establish national prevalence and evaluate
interventions.
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