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Abstract

Purpose To explore how patients with sciatica rate the

‘bothersomeness’ of paresthesia (tingling and numbness)

and weakness as compared with leg pain during 2 years of

follow-up.

Methods Observational cohort study including 380

patients with sciatica and lumbar disc herniation referred to

secondary care. Using the Sciatica Bothersomeness Index

paresthesia, weakness and leg pain were rated on a scale

from 0 to 6. A symptom score of 4–6 was defined as

bothersome.

Results Along with leg pain, the bothersomeness of par-

esthesia and weakness both improved during follow-up.

Those who received surgery (n = 121) reported larger

improvements in both symptoms than did those who were

treated without surgery. At 2 years, 18.2 % of the patients

reported bothersome paresthesia, 16.6 % reported bother-

some leg pain, and 11.5 % reported bothersome weakness.

Among patients with no or little leg pain, 6.7 % reported

bothersome paresthesia and 5.1 % bothersome weakness.

Conclusion During 2 years of follow-up, patients con-

sidered paresthesia more bothersome than weakness. At

2 years, the percentage of patients who reported bother-

some paresthesia was similar to the percentage who

reported bothersome leg pain. Based on patients’ self-

report, paresthesia and weakness are relevant aspects of

disc-related sciatica.

Keywords Sciatica � Lumbosacral radicular syndrome �
Paresthesia � Weakness � Neuromuscular manifestations

Introduction

In the literature, ‘sciatica’ is an established term for pain

radiating from the lower back or buttock into the leg [17].

It is assumed that about 90 % of cases of sciatica are

caused by a herniated intervertebral disc in the lumbar

column. Compression and inflammation of the herniated

disc upon a lumbar nerve root, most commonly at the L5

and the S1 level, are accepted as the essential pathophys-

iological factors [23].

In Norway, a diagnosis of low back pain accounts for

about 13 % of all patients on sick leave and 17 % of all

compensation days. Of these claimants, 30 % have radi-

ating pain [13]. In the general working population in

Sweden [24], about 5 % sought health care for a new

episode of low back pain during a 3-year period, and 25 %

of these people reported radiating pain below the knee and

had a positive straight leg raising test. Patients with
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radiating pain generally report more pain and have longer

absences and lower rates of return to work compared with

patients with non-specific low back pain [13, 21].

In addition to pain in the lower back and the leg, sensory

and motor dysfunction are common in sciatica. In a large

cohort of patients referred to secondary care in Maine, USA,

about 40 % of patients had paresis and/or decreased cutaneous

sensibility by clinical examination [1]. Similar or higher [20,

26] percentages have been reported among patients included

in clinical trials. Immediate referral for surgery is recom-

mended in cases of acute, severe, or progressive paresis [17].

Despite the common occurrence of both sensory and motor

dysfunction and the potential severity of paresis, surprisingly

little is known about how impactful these abnormalities are on

patients. Traditionally, only leg pain and, to some extent, back

pain have been utilized to rate symptom severity in sciatica.

Difficulties in assessing the severity of sensory and motor

symptoms arise in which descriptions and expressions are

relevant and meaningful to patients and clinicians. One solu-

tion is to let patients report symptoms within the framework of

‘bothersomeness’. The use of bothersomeness in patient

reported outcome measures was introduced in urology [2] and

asthma [22] and has since been used in a broad spectrum of

medical conditions [4]. In sciatica, the Sciatica Bothersome-

ness Index [19] provides an opportunity to investigate

patients’ perceptions of sensory and motor function. The

index includes self-reported ratings of the bothersomeness of

(1) leg pain, (2) numbness or tingling in leg, foot, or groin, (3)

weakness in leg/foot, and (4) back or leg pain while sitting.

The Sciatica Bothersomeness Index has been used as a com-

posite score in several studies [1, 20, 26], and three of these

items were incorporated in the North American Spine Society

outcome instrument [5]. We previously reported [12] baseline

data from the cohort presented in this paper showing that the

bothersomeness of weakness was associated with decreased

physical functioning and the bothersomeness of paresthesia

(numbness or tingling) was associated with impaired working

status, physical functioning and emotional distress. Patients

rated paresthesia 25 % less bothersome, and weakness 40 %

less bothersome, than leg pain. With the exception of our

previous paper [12], results generated from the Sciatica

Bothersomeness Index have only been published as composite

scores, resulting in a dearth of data for patients’ accounts of

paresthesia and weakness.

Despite the fact that a patient’s assessment of his or her

condition is important in the decision making for treatment

and care of sciatica, the literature contains very little

information about the clinical course of self-reported par-

esthesia and motor symptoms.

The first objective of this study was to explore the

longitudinal changes in self-reported paresthesia and

weakness for 2 years and to compare these with leg pain in

patients with sciatica and lumbar disc herniation. The

second objective was to identify baseline factors associated

with bothersome paresthesia and bothersome weakness

reported at 2 years.

Methods

Patients and setting

The details of the cohort presented in this paper have been

published previously [12, 15]. During the 2-year study, we

prospectively followed patients with sciatica and disc her-

niation who were referred to specialty back clinics at four

public hospitals in south-eastern Norway from January 2005

to December 2006. The patients included were 18 years of

age or older and had radiating pain or paresis below the knee

and ipsilateral lumbar disc herniation at the corresponding

level verified by a magnetic resonance imaging or computed

tomography scan. The exclusion criteria were pregnancy,

spinal fracture, tumor, infection, previous surgery to the

affected disc and inability to communicate in written Nor-

wegian. The patients were invited to participate in the study

by the clinic staff. Study participation did not involve any

specific type of intervention. The initial consultation inclu-

ded information about the condition and general advice to

stay active and to use pain medication if necessary. In

patients with severe symptoms, surgery was performed at the

discretion of the individual surgeon.

From January 2005 to December 2006, a total of 466

patients were enrolled of whom 380 (81.5 %) patients

responded at the 2-year follow-up. During the follow-up

period, 121/380 (31.8 %) patients received surgical therapy.

Procedures

On the day of inclusion, the participants were given a

comprehensive baseline questionnaire at the clinic, and a

clinical examination was conducted by a physician or

physiotherapist. Follow-ups were conducted at 3, 6, 12 and

24 months with mailed questionnaires, which were com-

pleted at home and returned in prepaid envelopes. Patients

who had not responded 2 weeks after the scheduled date

were contacted by telephone or a text message. A reminder

was sent to non-responders if no reply was obtained after

3 weeks. The follow-up assessments included the outcome

measures used at baseline and questions about any treat-

ment received since the previous follow-up.

Clinical tests

The clinical examination performed at baseline included

the passive straight leg raising test (deemed abnormal if leg

pain emerged at \60�), sensibility (impaired if reduced
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reaction to dermatomal light hand touch), reflexes (reduced

if depressed patellar or Achilles reflex) and muscular

paresis (deemed present if one of the following were

abnormal: single limb stance, tiptoe or heel walking, supine

knee or ankle flexion/extension, or big toe extension).

Measures

Questionnaires included measures of educational level,

smoking, work status, back pain and sciatica history. The

Hopkins Symptom Check List-25 [16] was used to assess

emotional distress. Self-reported comorbidity was mea-

sured by the Subjective Health Complaints Inventory [6]

by grading the intensity of 29 complaints experienced in

the previous month on a four-point scale: not at all (0), a

little (1), some (2) and severe (3). In this study, the

responses were dichotomized into absent (0) or present (1,

2 or 3), and a score was calculated by summing all the

complaints reported as present. Two items—low back pain

and leg pain during exercise—were excluded, reducing the

maximum obtainable score from 29 to 27. Fear-avoidance

beliefs about movement/reinjury were assessed by the

Tampa Scale of Kinesiophobia [14] and general health and

physical functioning by subscales of the SF-36 [25].

Outcome measures

Patients’ ratings on the Sciatica Bothersomeness Index [11,

19] were used to establish values for paresthesia (numbness

or tingling in the leg, foot or groin), weakness (in the leg or

foot) and leg pain. The severity of each symptom is rated

on a scale from 0 to 6, with anchors at 0 (not bothersome),

3 (somewhat bothersome) and 6 (extremely bothersome).

In this study, a symptom score of 4–6 was defined as

bothersome.

Ethics

The protocol was approved by the Regional Committee for

Medical Research Ethics and The Ombudsman for Privacy

in Research at the Norwegian Social Science Data

Services.

Statistical analysis

Group differences were tested by Mann–Whitney U tests,

t tests or Chi-square tests according to the type of the data.

Wilcoxon’s signed-rank sum test or McNemar’s test was

used to compare symptoms at baseline and 2 years. Cor-

relations were assessed by Spearman’s q. Multivariate

associations were analyzed by logistic regression models

using the report of bothersome paresthesia and bothersome

weakness at 2 years as dependent variables. Models were

built by including independent variables with p values\0.2

in the univariate analyses. Variables with the highest

p value were removed one by one until all remaining

variables had p values \0.05. Surgical therapy received

during the follow-up period was entered as yes/no, and

final models were presented with adjustments for surgery.

All data analyses were performed using SPSS version 18.0

(SPSS, Inc., Chicago, IL).

Results

Compared with those who completed the 2-year follow-up

(n = 380), patients who did not complete the 2-year follow-

up (n = 86) were significantly younger and more likely to

be single or divorced, to be smoking, to have a positive

straight leg raising test and to report worse general health.

There were no significant differences between responders

and non-responders in terms of baseline sensibility, mus-

cular paresis, self-reported paresthesia or weakness.

Baseline characteristics for the patients who completed

the 2-year follow-up are given in Table 1. The clinical

examination revealed impaired sensibility in 59.0 % of the

patients and paresis in 44.5 %. Those with impaired sen-

sibility reported a mean (SD) paresthesia score of 3.8 (1.6)

compared with 2.5 (1.9) among patients with normal sen-

sibility (p \ 0.01). Patients with and without paresis at the

clinical examination reported a mean weakness score (SD)

of 3.5 (1.8) and 1.6 (1.7), respectively (p \ 0.01).

Paresthesia, weakness and leg pain improved signifi-

cantly (p \ 0.01) during 2 years (Table 1); the largest

changes occurred between the baseline and 3 months

(Fig. 1). Paresthesia and weakness improved both for

patients with normal and abnormal clinical examination

findings at baseline (Fig. 2a, b). At 2 years, the mean (SD)

paresthesia scores for patients with impaired and normal

baseline sensibility were 2.0 (1.9) and 1.0 (1.5), respec-

tively (p \ 0.01). For patients with and without paresis, the

mean weakness (SD) scores were 1.5 (1.8) and 0.7 (1.4),

respectively (p \ 0.01).

At the 2-year follow-up, 18.2 % of the patients reported

bothersome paresthesia, 11.5 % reported bothersome

weakness, and 8.8 % reported both bothersome paresthesia

and bothersome weakness. The symptom overlap including

16.6 % of the patients who reported bothersome leg pain is

illustrated in Fig. 3. Among those with little or no leg pain,

6.7 % reported bothersome paresthesia and 5.1 % reported

bothersome weakness. The correlation coefficients (q)

were: paresthesia and weakness, 0.69; paresthesia and leg

pain, 0.73; and weakness and leg pain, 0.63.

Univariate associations between baseline variables and

bothersome paresthesia and bothersome weakness at

2 years are shown in Table 2. In the multivariate models,
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both bothersome paresthesia and bothersome weakness

were independently and significantly associated with

baseline impaired sensibility, bothersome back pain and

bothersome weakness (see Table 3). A longer duration of

back problems and older age were significantly associated

with bothersome paresthesia.

At baseline, the patients who were treated surgically

(n = 121) during follow-up reported significantly more

paresthesia (3.7 (SD 1.9) vs. 3.1 (SD 1.8), p \ 0.01) but not

significantly more weakness [2.7 (SD 2.0) vs. 2.4 (SD 2.0),

p = 0.14] than the non-surgical patients. Those who

received surgery reported larger changes in scores for both

symptoms from baseline to 2 years than did those who

were treated without surgery. The mean differences in the

change from baseline to 2 years between surgical and non-

surgical patients were: paresthesia, 1.0 [95 % confidence

interval (CI) 0.5, 1.5] and weakness, 0.9 (95 % CI 0.5, 1.3)

(Fig. 4a, b). In univariate analyses, surgical treatment was

not significantly associated with any of the two outcomes:

bothersome paresthesia, odds ratio (OR) 0.72 (95 % CI

0.40, 1.30) and bothersome weakness, OR 0.60 (95 % CI

0.28, 1.26). When surgical treatment was added to the

multivariate models, this variable became borderline sig-

nificantly negatively associated with bothersome weakness

(OR 0.42, 95 % CI 0.19, 0.96) but not with bothersome

paresthesia (Table 3).

Discussion

The main finding of the present study was that self-reported

paresthesia and weakness improved from baseline to year 2

generally in accordance with improvement in leg pain. At the

2-year follow-up, the percentage of patients who reported

bothersome paresthesia (18.2 %) was similar to the per-

centage who reported bothersome leg pain (16.6 %). Among

patients with no or little leg pain, 6.7 % reported bothersome

paresthesia and 5.1 % reported bothersome weakness.

Currently, most outcome measures for patients with

sciatica only inquire about pain or pain-related disability

[15]. Our findings suggest that self-reported paresthesia

and weakness are still important to patients 2 years after an

initial episode of sciatica and should therefore be included

in the outcome measures for sciatica. The Sciatica Both-

ersomeness Index represents an alternative to the pain-only

outcome measures.

Fig. 1 The 2-year course of self-reported leg pain, paresthesia and

weakness. Symptom scores range from 0 (not bothersome) to 6

(extremely bothersome)

Table 1 Demographic and clinical characteristics, n = 380

Baseline 2 years

Males, n (%) 212 (55.8)

Age, years 44.5 (11.3)

Education, years 13.1 (3.1)

Married/cohabitant, n (%) 286 (75.5)

Working full time, n (%) 77 (20.3) 249 (65.9)*

Current smoker, n (%) 154 (40.8)

Duration current episode \3 months,

n (%)

161 (42.5)

First sciatica episode, n (%) 172 (45.4)

Duration back problems [1 year, n (%) 266 (70.0)

Clinical findings, n (%)

Positive straight leg raising test 205 (54.8)

Sensory impairment 219 (58.1)

Paresis 170 (45.7)

Reflexes decreased 176 (46.9)

Paresthesia (numbness and tingling)

(0–6)

3.3 (1.8) 1.6 (1.8)*

Weakness (0–6) 2.5 (2.0 1.1 (1.6)*

Leg pain (0–6) 4.5 (1.5) 1.7 (1.8)*

Back pain (0–6) 2.9 (1.8) 2.1 (1.7)*

Bothersome paresthesia, n (%)a 192 (51.2) 68 (18.2)*

Bothersome weakness, n (%)a 126 (33.5) 43 (11.5)*

Bothersome leg pain, n (%)a 290 (76.5) 62 (16.6)*

SF-36 general health (0–100) 70.4 (20.1) 70.7 (22.0)

SF-36 physical functioning (0–100) 50.2 (25.1) 80.3 (20.2)*

Emotional distress (1–4) 1.6 (0.4) 1.4 (0.5)*

Subjective health complaints (0–27) 7.4 (4.3) 7.6 (5.3)

Fear of movement/reinjury (13–52) 27.1 (7.0) 23.9 (7.6)*

Values are means (SD) if not otherwise stated

* p \ 0.01 between baseline and 2 years
a Score 4–6 on the Sciatica Bothersomeness Index (0–6)
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The literature on self-reported weakness and paresthesia

in sciatica is sparse. In a qualitative study of patients’ own

account of sciatica, participants highlighted the unpleas-

antness of other symptoms such as numbness, deadness, and

pins and needles in addition to pain severity [18], but the

severity of each particular symptom was not investigated.

It is not clear why the perception of paresthesia is so

strongly associated with the perception of weakness. One

Fig. 2 a Self-reported paresthesia during the 2 years according to

clinical finding of cutaneous sensibility at baseline. b Self-reported

weakness during the 2 years according to clinical finding of paresis at

baseline

Table 2 Percentage of patients who reported bothersome paresthesia

or weakness at 2 years according to baseline characteristics

Bothersome

paresthesiaa
p Bothersome

weaknessa
p

Sex

Males 18.4 0.90 12.7 0.40

Females 17.9 9.9

Age

\50 years 14.2 \0.01 9.6 0.08

C50 years 27.4 15.9

Education

\12 years 21.3 0.10 12.0 0.79

C12 years 14.7 11.1

Smoking

No 15.1 0.07 11.1 0.69

Yes 22.4 12.4

Working full time

No 19.4 0.22 12.5 0.27

Yes 13.3 7.9

Duration back problems

\1 year 9.9 0.01 8.0 0.17

C1 year 21.7 13.0

Previous sciatica episodes

No 16.1 0.33 8.9 0.15

Yes 20.0 13.7

Duration current sciatica episode

\3 months 16.4 0.42 13.4 0.35

C3 months 19.6 10.2

Straight leg raising test

Normal 18.8 0.89 12.8 0.56

Abnormal 18.2 10.8

Sensibility

Normal 7.7 \0.01 7.1 0.02

Abnormal 25.9 15.0

Muscular paresis

No 12.1 \0.01 7.1 \0.01

Yes 26.2 17.2

Reflexes

Normal 17.4 0.70 10.8 0.68

Decreased 19.0 12.1

Back pain (0–6)

Score 0–3 12.9 \0.01 7.4 \0.01

Score 4–6a 26.4 17.9

Leg pain (0–6)

Score 0–3 19.1 0.81 12.4 0.79

Score 4–6a 18.0 11.3

Paresthesia (0–6)

Score 0–3 11.6 \0.01 8.3 0.10

Score 4–6a 24.3 13.8

Weakness (0–6)

Score 0–3 13.0 \0.01 6.5 \0.01
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explanation may be central sensorimotor integration [8]. In

both the brain and spinal cord, sensory information and

motor control are tightly bound together [9]. Possibly, this

functional intertwinement influences how numbness or

tingling and weakness are perceived and consequently the

ability to discriminate between the two. Such difficulties

may also have a linguistic counterpart; for example, Eng-

lish-speaking patients agree poorly on the meaning of the

terms ‘‘numbness’’ and ‘‘weakness’’ [27].

One may speculate that patients who report bothersome

sciatica symptoms have a lower threshold for reporting

symptoms in general. To assess patients’ tendency to report

non-sciatica symptoms, we measured their number of

subjective health complaints. The baseline subjective

health complaint score was associated with bothersome

paresthesia at 2 years in the univariate but not in the

multivariate analyses, and no association was found with

bothersome weakness. Because sensory loss has been

reported in painful conditions without evidence of neu-

ropathy [10], we cannot know if all the paresthesia reported

in this study is of neuropathic origin. Both numbness and

weakness have been associated with pain in general [7].

The nomenclature of unpleasant sensory experiences

may be somewhat confusing, especially the distinction

between paresthesia and dysaesthesia. The International

Association for the Study of Pain [3] recommends that

dysaesthesia should be used to describe an unpleasant

abnormal sensation and paresthesia to describe an abnor-

mal sensation that is not unpleasant. However, because

paresthesia was used in a previous paper on this topic [12],

we have chosen to be consistent and use the same termi-

nology here.

Patients who received surgery reported more paresthesia

and weakness at baseline and more improvement in these

symptoms than did non-surgical patients, but the differ-

ences were generally small. In the multivariate analyses,

surgical treatment was borderline significantly associated

with bothersome weakness at 2 years but not with pares-

thesia. The observational design of this study precludes the

ability to draw causal inferences about treatment effects.

The strengths of this study are the relatively large

number of patients with high rates of follow-up, a multi-

center design and a systematic registration of self-reported

paresthesia and weakness using a validated questionnaire.

The procedure for the clinical examination at baseline

represents a potential limitation. Because findings were

rated only as normal or abnormal, we cannot say whether

Table 3 Odds ratios for reporting bothersome paresthesia and

weakness at 2 years

Baseline characteristics Bothersome

paresthesiaa
Bothersome

weaknessa

OR 95 % CI OR 95 % CI

Age [50 years 2.3 1.3, 4.2 –

Abnormal sensibility 4.6 2.2, 9.5 2.3 1.1, 5.1

Duration back problems C1 year 2.1 1.0, 4.4 –

Bothersome back pain 2.5 1.4, 4.6 2.7 1.3, 5.3

Bothersome weakness 2.1 1.1, 3.7 3.1 1.6, 6.3

Surgical treatment 0.6 0.3, 1.1 0.4 0.2, 1.0

Results of multivariate logistic regression models
a Score 4–6 on the Sciatica Bothersomeness Index (0–6)

Table 2 continued

Bothersome

paresthesiaa
p Bothersome

weaknessa
p

Score 4–6a 28.2 21.0

Emotional distressb (0–4)

\1.75 17.3 0.41 10.3 0.21

C1.75 21.0 15.0

Fear of movement/reinjury (13–52)

\Median (27) 15.5 0.16 11.6 0.98

[Median (27) 21.2 11.7

Subjective health complaints (0–27)

\Median (7) 13.6 0.03 9.7 0.30

[Median (7) 22.2 13.1

General health (0–100)c

\Median (72) 21.2 0.18 12.1 0.75

[Median (72) 15.8 11.1

Physical functioning (0–100)c

\Median (50) 23.4 0.02 15.8 0.02

[Median (50) 14.1 8.2

a Score 4–6 on the Sciatica Bothersomeness Index (0–6)
b Hopkins Symptom Check List-25
c Higher score indicates better health

Bothersome
paresthesia

Bothersome
leg pain

Bothersome
weakness

4.3

2.7
2.4

6.4

5.1

4.8

Fig. 3 Diagram depicting the overlap between bothersome paresthe-

sia, bothersome weakness and bothersome leg pain at 2 years.

Numbers are percent
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patients with more bothersome symptoms had more

abnormal clinical findings. The study took place at spe-

cialty back clinics and the clinical examinations were

performed by experienced doctors and physiotherapists.

However, the reliability of clinical test results or inter-

observer agreement was not formally assessed.

In conclusion, self-reported paresthesia and weakness

both improved during 2 years of follow-up. Patients con-

sidered that paresthesia was somewhat more bothersome

than weakness. At the end of the 2-year follow-up period,

the percentage of patients who reported bothersome par-

esthesia was similar to the percentage who reported both-

ersome leg pain. Information about paresthesia and

weakness is important in the assessment of how sciatica

affects patients.
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