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Abstract

Background: Low back pain (LBP) is a common disorder that has great consequences in terms of human sufferings and costs related to
treatment, disability and lost productivity world over. Reliable physical examination and diagnosis are a fundamental elements in the effective
clinical management of LBP. Clinicians like physiotherapists are expected to base their clinical and treatment decisions on physical
examination results and diagnosis of LBP. We carried out a study to evaluate the reliability of the physical examination, diagnosis and treatment
of LBP by physiotherapy practitioners in five selected referral hospitals in Zambia.

Methodology: A cross sectional study design utilising descriptive correlational techniques were employed for the study. A total of 25
physiotherapy practitioners (n=13 degree and n=12 diploma holders) were recruited for the study. The study included 100 patients aged
between 18- 60 years with LBP referred to the physiotherapy department at five referral hospitals across Zambia. A standardized physical
examination form was used by raters to capture the required clinical information. The reliability assessments were done using the intrarater
and interrater tests. A total of 50 patients were each examined separately and consecutively by two physiotherapy practitioners (interrater)
while the remaining 50 patients were examined by single therapists who repeated the examination on the same patient after three days
(intrarater). Data was entered using SPSS version and descriptive statistics and Cohen's kappa statistical test was used to assess the level of
agreement between the two clinical findings obtained (minimum «: 0.61).

Results: The interrater and intrarater reliability for the assessment of LBP were; physical examination results (k: 0.39; fair; range 0.09-0.83)
and (x: 0.62; good; range 0.06-0.94), for diagnosis (k: 0.65; good; range -0.13-1.00) and (x: 0.86; very good; range 0.43-1.00) and treatment
(x: 0.66; good; range 0.10-1.00) and (x: 0.69; good; 0.23-1.00) respectively. Furthermore, the results showed that 14% and 62% of the raters
scored above the minimum priori in the interrater and intrarater reliability respectively of physical examination category, while diagnosis had
52% and 92% and treatment had 56% and 60%.

Conclusion: Physical examination techniques among physiotherapy practitioners for LBP varied greatly and had inadequate reliability
especially interrater relaibility. The diagnosis and treatment of LBP were considered reliable among physiotherapy practitioners from some
selected hospitals in Zambia. A clinically applicable, valid and reliable classification system of physical examination for physiotherapy
practitioners may be essential for future high quality research studies to be able to demonstrate the efficacy of diagnosis and physiotherapy
management of LBP in Zambia.
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1. Introduction managed by many different health care providers, among

them, physiotherapists. It is reported to be a common disorder

Low back pain (LBP) has great consequence in terms of  world over and approximately 60% to 80% of all adults will
human suffering, treatment costs and indirect costs related to ~ develop LBP sometime in their life and at any given point in
disability and lost productivity [1]. It refers to spinal and  time 15% to 28% of the population will have symptoms [3].
paraspinal symptoms in the lumbosacral region [2]. It is  This picture is similar to that obtained in Zambia as given by
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WHO Scientific Group Report [4] which estimated the point
prevalence to be between 12 - 32%. Anecdotal reports show
that LBP is one of the common reasons for patients seeking
health care services in Zambia. It is among the top five leading
causes of physiotherapy consultations by outpatients in many
major clinics and hospitals representing about 20- 40% of all
patients seen.

It has been demonstrated that there are several problems
associated with determining a specific patho-anatomical
diagnosis in many cases of LBP. As a result, the formulation
of a management strategy guided by a patho-anatomically
based diagnosis is not possible for a large number of the
patients with LBP [5]. Traditionally, much of the evaluation
of LBP has been targeted at finding rare non-mechanical
spinal disorders [2]. Because most patients with LBP do not
report radiating leg symptoms or other risk factors for a serious
back condition, a brief physical examination is usually done in
the initial phases. Unfortunately, the presence and location of
soft tissue tenderness are poorly reproducible, thereby leading
to physical examination disparities and consequently,
unreliable physical examination results.

Physical examination and evaluation procedures have been
studied extensively in people with LBP. Reliable physical
examination and diagnosis are a fundamental element in the
effective management of LBP. Therefore, it is imperative that
physical examination findings are interpreted by clinicians
with a high level of reliability for them to have clinical
significance and utility [6]. Improved examination skills are
well known to lead to improved diagnosis and differential
diagnosis of lower extremity radiculopathy [7]. Physical
therapists are expected to use physical examination (PE)
procedures routinely when making clinical decisions in the
management of LBP, although there is limited data available
to guide the clinical decision making process. Thereby, they
mostly rely on inductive reasoning, intuition, and evidence to
formulate clinical decisions [8]. It is therefore not surprising
that surveys of practice of physiotherapists have revealed low
use of classification schemes despite evidence that treatment
of patients based on subgrouping results has better outcomes
than treatment based on clinical guidelines [9].

Given the reported physical examination disparities and
unreliable physical examination results by physiotherapy
practitioners, it cannot be disputed that valid and reliable
physical examination results are very essential in the
management of LBP. It is therefore important to appreciate
that a clear understanding of validity and reliability in
psychometrics is essential for practitioners in diverse medical
settings. As Foster and Cone [10] note, “Science rests on the
adequacy of its measurement. Poor measures provide a weak
foundation for research and clinical endeavors”. In essence,
measurement pervades almost every facet of our lives and
daily activities in which we measure a great variety of things
[11]. Ultimately, reliable physical examination results of LBP
by physiotherapy practitioners in back management is
indispensable. Psychometrics is the science of assessing the
measurement characteristics of scales and this process is used

to evaluate the quality of measurements [12]. Psychometric
properties include different forms of reliability, validity and
responsiveness [13-17]. Reliability is the degree of
consistency or dependability with which an instrument could
measure something [18,19]. The test-retest reliability which is
a measure of temporal stability is the process of administration
of an instrument to the same person at different times [18,20].
Measurement of agreement is also a reliability evaluation
which is known as inter-rater reliability. The inter-rater
reliability holds the consistency of performance among
different raters or judges in assigning scores to the same
objects or responses when two or more raters judge the
performance of one group of subjects at the same point in time
[15,16,18].

With the reported low usage of classification schemes in
assessing patients with LBP, effective management of LBP
still remains a great challenge to many physiotherapy
practitioners. This can also be mainly attributed to the complex
nature of LBP which makes it difficult for most of them to
come up with specific and reliable diagnosis and only a small
proportion (approximately 20%) of LBP cases can be
attributed with certainty to a pathologic or anatomical entity
[21]. According to Schéafer and colleagues [22], effective
clinical management of LBP is that which allows clinicians to
base treatment decisions on a reliable and valid diagnosis
leading to treatment choices that result in demonstrable
outcomes in terms of pain relief and functional improvement.
Therefore, the aim of this study was to evaluate the reliability
of the physical examination, diagnosis and treatment of LBP
by physiotherapy practitioners in selected hospitals in Zambia.

2. Methodology

Upon obtaining approval from ERES Converge Institutional
Review Board, permission was sought from the Hospital
Directors of the five hospitals being: the University Teaching
Hospital (UTH), Choma General Hospital (CGH), Mansa
General Hospital (MGH), Lewanika General Hospital (LGH)
and Levy Mwanawasa General Hospital (LMGH) which are
spread across four different provinces of Zambia. All
participants were provided with written informed consent.

A cross sectional study design utilising descriptive
correlational techniques was undertaken. Each of the five
study sites contributed 5 physiotherapy practitioners to obtain
the number required for the study. A total of 25 physiotherapy
practitioners (n=13 degree and n=12 diploma holders) of not
less than two years of experience were purposively recruited
and were paired according to the level of qualification. The
study also conveniently recruited 100 patients with LBP aged
between 18-60 years referred to the physiotherapy department
at the five referral hospitals. Patients were excluded if the
cause of their LBP was already known; one attributed to
current pregnancy, acute fracture, osteoporosis, primary
malignancy, confirmed spinal fracture within 6 months, with
a history of lumbosacral spinal surgery, known infective spinal
disease like TB spine, congenital spinal deformity and
inflammatory systemic diseases involving the spine.
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A standardized physical examination form adapted from
Airaksinen and others [23] was used by the physiotherapy
practitioners to capture the required clinical information. The
assessment form (appendix 1) has five sections capturing
observations, palpations, movements,  neurological
examinations and additional information. Diagnoses of LBP
were clustered in nine classifications being; disc syndrome,
nerve root entrapment, nerve root compression, spinal
stenosis, zygapophsial joint, dysfunction, postural, myofascial
and inconclusive [24]. With regards treatment, electrotherapy
techniques assessed were infrared, short wave, hot packs,
interferential and tens while others treatments assessed were
exercise, massage, manipulation and lastly, a combination
[24].

All physiotherapy practitioners (raters) underwent an
orientation training focusing on the data collection and entry
procedure to ensure that the correct methodology was
followed and precise data obtained. The raters were provided
with a structured patient assessment forms (appendix 1) which
were used to capture patients’ clinical information from the
physical examination and radiograph (x-ray). These forms
were used for both interrater and intrarater reliability
evaluation (each physiotherapy practitioner conducted a
complete patient physical examination and recorded the
findings independently). The researcher identified study
coordinators for each study site to oversee the procedures and
ensure that the right methodology was followed. The
completed patient assessment forms were collected by the
study coordinator immediately after the rater concluded the
patient assessment. This was done to ensure that no
information regarding the patient examination was exchanged
between the paired or single physiotherapy practitioners.
Patients were not informed about findings of the first
examination to avoid biasing the second examination.

A total of 50 patients were each examined separately and
consecutively by two physiotherapy practitioners (interrater)
while the remaining 50 patients were examined by single
therapists who repeated the examination on the same patient
after three days (intrarater). All eligible patients were
simultaneously examined twice on the same day by paired
raters with each rater taking about 30-40 minutes with a 10
minutes break between the examinations to allow them
recuperate. The whole procedure lasted approximately 1h 20
minutes and each therapist was blinded to the other therapists’
assessments as well as each patient’s outcome measure. In
order to maintain anonymity and avoid rater bias, no names
were entered on the assessment form; the patients were
identified using their OPD file numbers, while the
physiotherapy practitioners and the hospitals were allocated
codes.
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Data was entered in the databases of SPSS version 19 and
analysed using descriptive statistics for demographic
characteristic and frequencies while the Cohen's kappa
statistical test was used to assess the level of agreement
between the two clinical findings obtained (minimum «: 0.61).
Cohen kappa ranging from -1 to +1 was interpreted as follows:
values < 0 as indicating no agreement, <0 .2 as poor, 0 .21-0
40 as fair, 0 .41- 0 .60 as moderate, 0 .61-0 .80 as Good, and
0.81-1 .00 as very good agreement.

3. Results

Demographic Characteristics

One hundred LBP patients (37 males and 63 females) were
examined; fifty (n= 50) by two raters (interrater) and other 50
by single raters (intrarater). The 25 physiotherapy practitioners
(10 men, 15 women) who performed the patient examinations
had clinical experience of ranging from 3-17 years in
managing patients with LBP, and 12 of them were diploma
holders while 13 had first degrees. Table 1 shows the raters’
demographic profiles.

Tables 1: Raters' Demographic Profiles

Characteristics n (%)
Gender

Male 10 (40%)
Female 15 (60%)
Level of Education

Diploma 12 (48%)
Degree 13 (52%)
Institution of Employment

University Teaching Hospital 5 (20%)
Levi Mwanawasa Hospital 5 (20%)
Lewanika General Hospital 5 (20%)
Choma General Hospital 5 (20%)
Manasa General Hospital 5 (20%)
Work Experience in Years

2-6 years 8 (32%)
Over 6 years 17 (68%)
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Physical Examination of Low Back Pain

The physical examination process considered five parts being:
observation, palpation, movement, neurological examination
and additional information. Given the main purpose of the
study, the interrater and intrarater reliability evaluations were
done on the physiotherapy practitioners. Table 2 presents the
Kappa coefficient scores for Physical Examination of LBP.
Figures 1 and 2 show the interater and intrarater reliability
results of the physical examinations assessment. The results
showed that 14% and 62% of the raters scored above the
minimum priori in the interrater and intrarater reliability
respectively. The average kappa scores being «: 0.39 for the
interrater ranging from 0.09-0.83 and «: 0.62 for the intrarater
ranging from 0.06-0.94. The frequency distribution for the
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Figure 1: Interater Reliability for physical examination of LBP

Diagnosis of Low Back Pain

Table 3 shows the kappa coefficient scores for the diagnosis of
LBP. The results showed that 52% and 92% of the raters
scored above the minimum priori in the interrater and
intrarater reliability respectively. The average kappa scores
being k: 0.65 for the interrater ranging from -0.13-1.00 and «:
0.86 for the intrarater ranging from 0.43-1.00. The frequency
distribution for the data tabulated in figure 3 showed that most
of the interrater kappa scores were falling under the normal
distribution curve with a slight shift to the right. The largest
part of the data was falling between 0.4 and 1.0 giving a Mean
SD 0of 0.671 + 0.163 and p-value of 0.05.

data shown in figure 1 showed that most of the interrater kappa
scores (k) were falling between 0.2 and 0.6 and under a normal
distribution curve (indicating a normal dispersion of data) with
a mean SD of 0.394 + 0.202. A one sample t-test statistical
analysis of the kappa scores at 95% Confidence Interval (Cl)
gave a p value of 0.001. Nonetheless, the intrarater frequency
distribution analysis shown in the figures revealed that the
majority of the data was falling between 0.4 and 0.9 and was
also under the distribution curve despite it being slight skewed
to the right with a Mean SD of 0.62 + 0.233. The one sample
T-test statistical analysis of the kappa scores at 95%
Confidence Interval (Cl) provided a p value of 0.08. Physical
examination techniques among physiotherapy practitioners for
LBP varied greatly and had inadequate reliability especially
interrater relaibility.
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Figure 2: Intrarater Reliability for physical examination of LBP

Figure 4 presents the frequency distribution of the intrarater
reliability (the mean, standard deviation and the distribution
curve). The data (kappa score) was negatively skewed; 88% of
the kappa values were falling between 0.7 and 1.0 with a Mean
SD of 0.855 + 0.146 and p-value of 0.003. About 70% of k was
falling under the distribution curve. The diagnosis of LBP
were considered reliable among physiotherapy practitioners
who took part in the study.
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Figure 3: Interater Reliability for the diagnosis of LBP

Treatment of Low Back Pain

Table 4 presents the Kappa coefficient scores for the treatment
of LBP while figures 5 and 6 show the frequency distribution
for the data tabulated in the interrate and intrarater evaluation
of the treatment results. The results showed that 56% and 60%
of the raters scored above the minimum priori in the interrater
and intrarater reliability respectively. The average kappa
scores being k: 0.66 for the interrater ranging from 0.10-1.00
and «: 0.69 for the intrarater ranging from 0.23-1.00. Figures
5 and 6 present the frequency distribution (the mean, standard
deviation and the distribution curve) for the interrater and
intrarater data. It was noticed that about 50% of the interrater

Frequency
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Figure 5: Interater Reliability for the treatment of LBP
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Figure 4: Intrarater Reliability for the diagnosis of LBP

data (kappa score) was falling under the normal distribution
curve which was negatively skewed with most of the data
ranging between 0.4 and 1.0; thus giving a Mean SD of 0.662
+ 0.269. However the intrarater frequency distribution showed
that most of the data (kappa score) was also falling under the
normal distribution curve with the largest part falling between
0.4 and 1 with a slight shift to the right (negatively skewed)
with a Mean SD of 0.69 + 0.189 and p-value of 0.007. The
treatment modalities of choice for LBP were considered
reliable among physiotherapy practitioners who took part in
the study

Kappa score

Figure 6: Intrarater Reliability for the treatment of LBP
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Table 2: Kappa coefficient scores for Physical Examination of LBP

Assessment Number

INTERATER

INTRARATER

Kappa Statistic

Strength of Agreement

Kappa Statistic

Strength of Agreement

Assessment 1 0.6 Moderate 0.58 Moderate
Assessment 2 0.53 Moderate 0.74 Good
Assessment 3 0.44 Moderate 0.8 Good
Assessment 4 0.74 Good 0.7 Good
Assessment 5 0.62 Good 0.8 Good
Assessment 6 0.59 Moderate 0.62 Good
Assessment 7 0.7 Good 0.19 Poor
Assessment 8 0.78 Good 0.34 Fair
Assessment 9 0.54 Moderate 0.89 Very Good
Assessment 10 0.32 Fair 0.18 Poor
Assessment 11 0.31 Fair 0.65 Good
Assessment 12 0.49 Moderate 0.75 Good
Assessment 13 0.4 Fair 0.93 Very Good
Assessment 14 0.18 Poor 0.63 Good
Assessment 15 0.52 Moderate 0.84 Very Good
Assessment 16 0.2 Poor 0.74 Good
Assessment 17 0.1 Poor 0.41 Moderate
Assessment 18 _Very Good 0.6 Moderate
Assessment 19 0.36 Fair 0.53 Moderate
Assessment 20 0.18 Poor 0.44 Moderate
Assessment 21 0.42 Moderate 0.68 Good
Assessment 22 0.19 Poor 0.91 Very Good
Assessment 23 0.19 Poor 0.54 Moderate
Assessment 24 0.13 Poor 0.87 Very Good
Assessment 25 0.14 Poor 0.65 Good
Assessment 26 0.46 Moderate 0.56 Moderate
Assessment 27 0.43 Moderate 0.24 Poor
Assessment 28 0.22 Fair 0.83 Very Good
Assessment 29 0.7 Good 0.42 Moderate
Assessment 30 0.53 Moderate _Very Good
Assessment 31 0.33 Fair 0.65 Good
Assessment 32 0.19 Poor 0.25 Poor
Assessment 33 0.6 Moderate 0.83 Very Good
Assessment 34 0.6 Moderate 0.29 Fair
Assessment 35 0.18 Poor 0.74 Good
Assessment 36 0.42 Moderate 0.8 Good
Assessment 37 0.68 Good 0.71 Good
Assessment 38 0.58 Moderate 0.48 Moderate
Assessment 39 0.43 Moderate 0.62 Good
Assessment 40 0.09 Poor 0.06 Poor
Assessment 41 0.3 Fair 0.38 Fair
Assessment 42 0.47 Moderate 0.89 Very Good
Assessment 43 0.34 Fair 0.72 Poor
Assessment 44 0.36 Fair 0.09 Poor
Assessment 45 0.23 Fair 0.49 Moderate
Assessment 46 0.27 Fair 0.93 Very Good
Assessment 47 0.39 Fair 0.63 Good
Assessment 48 0.12 Poor 0.84 Very Good
Assessment 49 0.15 Poor 0.74 Good
Assessment 50 0.32 Fair 0.68 Good

Number of valid kappa statistic

50|

50|

Number of scores > 0.61

7 (14%)

31 (62%)
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Assessment 1

Table 3: Kappa coefficient scores for the diagnosis of LBP

Good

Good

Assessment 2

Assessment 3

Assessment 4

Assessment 5

Assessment 6

Moderate

Very Good

Very Good

Very Good

Very Good

Very Good

Very Good

Assessment 7 0.76 Good

Assessment 8 0.13 Poor

Assessment 9 0.36 Fair

Assessment 10 0.58 Moderate 0.81 Very Good
Assessment 11 0.42 Moderate 0.64 Good
Assessment 12 0.13 Poor 0.67 Good
Assessment 13 0.54 Moderate 0.96 Very Good
Assessment 14 0.57 Moderate !Vew Good
Assessment 15 0.76 Good 0.54 Moderate
Assessment 16 0.76 Good 0.73 Good
Assessment 17 0.76 Good Very Good
Assessment 18 0.57 Moderate 0.86 Very Good
Assessment 19 Very Good 0.57 Moderate
Assessment 20 Very Good 0.89 Very Good
Assessment 21 Very Good 0.76 Good
Assessment 22 0.26 Fair 0.93 Very Good
Assessment 23 0.86 Very Good 0.87 Very Good
Assessment 24 0.42 Moderate 0.86 Very Good
Assessment 25 0.76 Good _Very Good
Assessment 26 0.57 Moderate 0.94 Very Good
Assessment 27 0.77 Good
Assessment 28 0.91 Very Good
Assessment 29 0.76 Good
Assessment 30 0.92 Very Good

Assessment 31 0.58 Moderate —Very Good
Assessment 32 0.75 Good 0.91 Very Good
Assessment 33 Very Good 0.83 Very Good
Assessment 34 0.76 Good Very Good
Assessment 35 0.63 Good 0.82 Very Good
Assessment 36 0.41 Moderate 0.49 Moderate
Assessment 37 Very Good 0.91 Very Good
Assessment 38 0.38 Fair _Very Good
Assessment 39 0.57 Moderate 0.83 Very Good
Assessment 40 0.23 Fair 0.71 Good
Assessment 41 0.58 Moderate 0.96 Very Good
Assessment 42 Very Good _Vew Good
Assessment 43 0.76 Good 0.43 Moderate
Assessment 44 0.79 Good 0.83 Very Good
Assessment 45 0.13 Poor 0.95 Very Good
Assessment 46 0.87 Very Good 0.86 Very Good
Assessment 47 0.36 Fair 0.98 Very Good
Assessment 48 -0.13 Poor Very Good
Assessment 49 0.57 Moderate 0.94 Very Good
Assessment 50 0.6 Moderate 0.93 |Very Good
Number of valid kappa statistic 50

Number of scores > 0.61 26 (52%) 46 (92%)|
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Table 4: Kappa coefficient scores for the treatment of LBP

RELIABILTY RESULTS FOR TREATMENT

Assessment 19

Moderate

Assessment 1 0.36 Fair 1|Very Good
Assessment 2 0.26 Fair 0.45|Moderate
Assessment 3 0.44 Moderate 0.41|Moderate
Assessment 4 0.76 Good Very Good
Assessment 5 0.41 Moderate 0.46|Moderate
Assessment 6 0.26 Fair 0.45|Moderate
Assessment 7 Very Good 0.41|Moderate
Assessment 8 Moderate 0.97|Very Good
Assessment 9 Very Good 0.57|Moderate
Assessment 10 Moderate 0.75|Good
Assessment 11 Fair 0.58| Moderate
Assessment 12 Fair 0.3|Fair
Assessment 13 Very Good 0.23|Fair
Assessment 14 Very Good 0.41|Moderate
Assessment 15 Moderate 0.41|Moderate
Assessment 16 Good 0.45|Moderate
Assessment 17 Good 0.49|Moderate
Assessment 18 Very Good _Very Good

0.76|Good

Assessment 20

Assessment 21

Assessment 22

Assessment 23

Moderate

0.97|Very Good

Very Good

0.46|Moderate

Very Good

0.72|Good

Fair

0.82|Very Good

Assessment 24

Assessment 25

Moderate

0.57|Moderate

Very Good

0.57|Moderate

o|ee M M BN M M ’S dId B BN B
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oo (N BIENE A BRIt ©E EEeiens [ e AN RIS N

Assessment 26 Moderate 0.63|Good
Assessment 27 Good 0.68|Good
Assessment 28 Moderate 0.76|Good
Assessment 29 Good 0.97|Very Good
Assessment 30 Moderate 0.65|Good
Assessment 31 Very Good Very Good
Assessment 32 Very Good 0.55|Moderate
Assessment 33 Very Good 0.96|Very Good
Assessment 34 Good 0.61|Good
Assessment 35 Fair Very Good
Assessment 36 Moderate Very Good
Assessment 37 Good 0.87|Good
Assessment 38 Very Good 0.38|Fair
Assessment 39 Good 0.97|Very Good
Assessment 40 Very Good 0.86|Very Good
Assessment 41 Moderate 0.56|Moderate
Assessment 42 Very Good 0.76|Good
Assessment 43 Very Good Very Good
Assessment 44 Good 0.63|Good
Assessment 45 Good 0.98|Very Good
Assessment 46 Very Good 0.76|Good
Assessment 47 Very Good 0.76|Good
Assessment 48 Moderate 0.86|Very Good
Assessment 49 Good 0.76|Good
Assessment 50 Good 0.48| Moderate
N ber of valid kapp 50 50
Number of scores > 0.61 28 (56%) 28 (56%)

The overall interrater and intrarater Cohen kappa reliability
coefficients results for physical examination, diagnosis and

Table 5: Kappa Reliability Coefficients for physical examination, diagnosis and treatment of LBP

treatment of LBP calculated at 95% Confidence Interval
ranged from 0.39 to 0.86 as shown in Table 5.

Variable Reliability Test Mean Cohen Kappa Score (95% CI) Standard Deviation (SD) P-value
Score Interpretation
Interrater 039 Fair 0202 0.001
Physical Examination Intrarater 0.64 Good 0.199 0.010
Interrater 0.65 Good 0288 0.050
Diagnosis Intrarater 0.86 Very Good 0146 0.003
Interrater 0.66 Good 0.269 0.050
Treatment Intrarater 0.69 Good 0232 0.007

Priori: Health Care Related Studies (K > 0.61).
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4. Discussion

This study investigated the interrater and intrarater reliability
among physiotherapy practitioners in conducting physical
examination, diagnosis and treatment of patients with LBP. It
is essential that physical examination findings are interpreted
by clinicians with a high level of reliability for them to have
clinical significance and utility. In addition to having clinical
significance and utility, the results must be generalizable to
clinical practice [22]. Hence this study was conducted under
the daily clinical conditions, with 25 (n = 25) physiotherapy
practitioners examining 100 (n = 100) patients with LBP. It is
with this reason that the result obtained from this study can be
considered representative of everyday physiotherapy practice
in across the country. An account of the study findings for the
interrater and intrarater reliability of physical examination,
diagnosis and treatment are discussed in this discussion.
Reliability for Physical Examination,
Treatment of LBP

Diagnosis and

The interrater and intrarater reliability results for physical
examination, diagnosis and treatment of LBP revealed a fair
to very good strength of agreement. These results can be
compared with some certainty to the findings by Hicks and
colleagues [25] in their study to identify lumbar segmental
instability and Billis and colleagues [26] with the study
looking at Interrater reliability of discriminatory examination
for non-specific LBP. These results are further discussed in
details under the following sub-heading:

1. Reliability for Physical Examination of LBP
2. Reliability for Diagnosis of LBP
3. Reliability for Treatment modalities of LBP.

Reliability for Physical Examination of LBP

The interrater reliability results for physical examination
suggested a low level of reliability of K = 0.39 against a lower
limit of 0.61, with a p-value of 0.001 (<0.05). These results
denotes a statistically significant low interrater reliability of
physical examination of LBP amongst physiotherapy
practitioners (both diploma and degree holders). The results of
this study are comparable to the findings by Kottner and
colleagues [27] and Tidstrand & Horneij [28] who in their
study involving interrater reliability, generated generally low
mean kappa scores ranging from 0.35 to 0.62.

However the intrarater reliability results for physical
examination from this study indicated good reliability within
the same therapist with a mean Kappa score of (k) = 0.62. This
result further showed that the data was negatively skewed with
a large standard deviation of + 0.233 and p-value of 0.08 (>
0.05). Therefore the skewed frequency distribution coupled
with a wide standard deviation (SD) and a p-value greater than
0.05 suggested rater memory bias attributed to the short period
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of 3 days between the first and second assessment. According
to Di Eugenio and colleagues [29], this further suggested that
intrarater results for physical examination may be unreliable
despite obtaining a mean kappa value of (k) = 0.62 which close
to the lower limit 0.61. This view is supported by Zenk and
colleagues [30] and McHugh [31] who in their studies
observed that increasing the period of time between the first
and second assessment reduced the reliability levels due to
decreased observer memory bias. Di Eugenio and colleagues
[29], further stated that « is affected by the skewed
distributions of categories and by the degree to which raters
disagree. However this study could not allocate more time
between the first and second assessment because some
symptoms assessed under physical examination were unstable
(not fixed) hence expected to change with time. Therefore
increasing the intrarater period may have resulted in a wider
variation between the first and second assessment, which
would have made it difficult to ascribe the variation to the test
being unreliable or a change in the symptoms.

This study further suggested that some components such as
observation, palpations, movements (passive and active) and
neurological examination measured under physical
examination were multidimensional with their own varied
levels of reliability. Therefore, the reliability levels for both
interrater and intrarater may have further been affected by the
variability in the findings obtained under the various
categories of physical examination. This observation is in
agreement with the findings by Bills and colleagues [26], who
in their study looking at Interrater reliability of discriminatory
examination for non-specific LBP noticed variations in
reliability levels under the various categories of physical
examination which ranged from fair to very good agreement.

Reliability for Diagnosis of LBP

The interrater reliability results for the diagnosis of LBP
indicated a high level of agreement, with a kappa value of (k)
= 0.65 against a lower limit of 0.61 and a P-value; p = 0.05.
This result therefore expressed good reliability for the
diagnosis of LBP made by two different physiotherapy
practitioners which was also statistically significant. However
this result did not measures up to the intrarater reliability result
for the diagnosis of LBP which demonstrated a statistically
significant high level of agreement of Kappa (k) = 0.86 with a
p-value = 0.003. Therefore the intrarater evaluation for
diagnosis of LBP made by single raters on individual patients
demonstrated very good reliability as compared to the one
made by two different raters. The variation between the two
Means for the diagnosis reliability results exhibited similar
pattern to that of the interrater and Intrarater reliability
physical examination results in this study. In both instances for
the physical examination and diagnosis, the intrarater results
exhibited higher reliability in comparison the interrater results.
This observation is consistent with the findings by Liao and
colleagues [32] who in their literature review study to
determine the relationship between interrater and intrarater
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reliability, demonstrated that intrarater results had generally
higher reliability in comparison to the interrater.

However despite the similar patterns noted between physical
examination and diagnosis results, physical examination
recorded lower kappa scores in comparison to that of
diagnosis. This difference was attributed to the limited and
specific answers provided under diagnosis in contrast to the
very wide categories and items which were evaluated under
physical examination. This view is supported by McHugh [31]
who in her study of Interrater reliability and the kappa statistic,
observed that variables with fewer possible states which are
sharply differentiated are likely to have high reliability levels
unearthing an example on the study of survival of sepsis
patients where the outcome variable had only two options;
either survived or did not survive [31]. These results were also
consistent with the findings by Rubinstein and colleagues [33],
who in their study of diagnostic procedures for neck and low-
back pain established relatively reliable diagnosis for nerve-
root compression of k = 0.66.

Reliability for Treatment Modalities of LBP

The interrater reliability results for the choice of treatment
modalities for LBP showed similarity to that of the diagnosis,
indicated fairly high agreement with mean kappa value of (k)
=0.66 which was also statistically significant (p = 0.05). This
result expressed good reliability on the choice of treatment
modalities for the one hundred (n =100) LBP patients based
on the clinical examination conducted by the 25 (n = 25) dual
raters. These results were consistent with the findings by Boon
and colleagues [34] who in their study of the "Inter-Rater
Reliability of Auditing Physical Therapists Workers'
Compensation Board" generated similar range of reliability
levels of k = 0.47 - 0.82 for most of the treatment modalities
which included exercises therapy, hydrotherapy, manual
therapy and home programme.

These findings further demonstrated a similar pattern to that
of the intrarater reliability results for the treatment of LBP in
this study which also indicated a fairly high level of agreement
of kappa value; ¥ = 0.69 with a P-value; p = 0.007. This result
also expressed good reliability on the choice of treatment for
the LBP patients made by single raters after two clinical
examinations made on single patients. According to Zenk and
colleagues [35] the similarity in the intrarater and interrater
reliability for the choices of treatment suggested an adequate
definition and understanding of the treatment modalities
available for management of LBP. This view is supported by
De Stefano [36] in her study of Implications of Poor Inter-
Rater Reliability Outcomes Commonly Used to Diagnose Low
Back Pain stated that the utility of the diagnosis-treatment
model depends on the input of accurate and reliable clinical
examination. She further explained that exclusive of reliable
clinical examination the diagnosis cannot be used to formulate
a treatment or evaluating the effects of therapeutic
intervention.

5. Conclusion

Physical examination techniques among physiotherapy
practitioners for LBP varied greatly and had inadequate
reliability especially interrater reliability attributing this to
lack of validity in the tool used for physical examination of
LBP. The diagnosis and treatment of LBP were considered
reliable among physiotherapy practitioners from some
selected hospitals in Zambia. A clinically applicable, valid and
reliable classification system of physical examination for
physiotherapy practitioners may be essential for future high
quality research studies to be able to demonstrate the efficacy
of diagnosis and physiotherapy management of LBP in
Zambia.
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APPENDIX

ASSESSMENT FORM
PHYSICAL EXAMINATION FORM

OBSERVATION

Postural assessment

Exaggerated Lordosis Yes No
Kyphosis Yes No
Sway back Yes No
Scoliosis Yes No

Gait assessment

Trendelenburg gait Negative Positive
Antalgic gait Negative Positive
Neurological gait Negative Positive
PALPATION

Pattern of pain

Back dominant Yes No
Buttock dominant Yes No
Leg dominant Yes No
Intermittent Yes No
Constant (Always present) Yes No

Pain centralization (Level of pain on the spine)

T12 Yes No
L1 Yes No
L2 Yes No
L3 Yes No
L4 Yes No
L5 Yes No
S1 Yes No
S2 Yes No
MOVEMENT

Range of motion Normal Reduced
Extension
Flexion
Rotation

Side flexion (Lt)
Side flexion (Rt)

Functional movement that reproduces pain

Worse in trunk flexion Yes No
Less pain in trunk flexion Yes No
No Change in flexion Yes No
Worse in trunk extension Yes No
Less pain in trunk extension Yes No
No effect in extension Yes No
Worse in walking Yes No
Less pain in waking Yes No
No effect in walking Yes No
Worse in sitting Yes No
Less pain in sitting Yes No
No effect in sitting Yes No

NEUROLOGICAL EXAMINATION

Myotomes (Muscle Power)
Grade 0 Gradel Grade 2 Grade3 Grade4 Grade5
Trunk flexor
Trunk extensor
Hip flexors
Hip extensors
Knee flexors
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Knee extensors
Planter flexors
Dorsi flexors

Dermatomes (Location of symptom on the Lower limb)

Normal Pain Numbness
L1
L2
L3
L4
L5
S1
S2
Reflexes
Patella reflex Normal Exaggerated
Special tests
Straight leg raise test Positive Negative
Femoral nerve test Positive Negative
Slump test Positive Negative

ADDITIONAL INFORMATION (X-RAY)

Disc height (Intervertebral space) changes: None Mild Moderate Severe

Spondylothesis (vertebral displacement) None Mild Moderate Severe

Osteophytes formation None Posterior Anterior All- round
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For the study coordinator / researchers’ use only
Assessment: 1( )/ 2( ) (please tick)
Patients’ code Physiotherapists’ code Hospital code

(Adapted from Airaksinen et al, 2008



