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Introduction
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Posture serves as the basis for movement and needs stability and
efficiency of movement during a person’s participation in activities1.
Research has shown that incorrect body alignment could have a
negative effect on the general health of an individual, resulting in
numerous medical conditions and occupational afflictions2. In order
to address malalignment in posture efficiently, posture needs to be
assessed correctly.
Currently, a plumb line is used in Occupational Therapy as the
standard method of assessing posture. Since many variables may
occur in this method, no consistency exists in the values obtained
during the evaluation, and these values are in fact nothing less than
a mere estimation3.
Estimation is associated with inaccuracy, insecurity and the possibility of making mistakes. Taking this into account, the question
could be asked whether the instrument currently being used, i.e.
assessment by means of a plumb line, is sufficiently accurate to draw
conclusions from the results for planning treatment programmes.
The aim of this study was to investigate the accuracy of the
standard plumb line method used to assess posture.

Methodology

Occupational Therapy students at the University of the Free State
(UFS) participated in this cross-sectional study during academic
hours. This study was approved by the Ethics Committee of the
Faculty of Health Sciences, UFS (ETOVS Number 15/08).
In order to minimise measurement errors, a lateral view of a
full-size photograph of a person was displayed. The assessment
instrument, i.e. the plumb line, was set up against the photograph
according to the standard method for assessing posture which
requires that the plumb line “cuts” through specified anatomical
landmarks on the person’s body. These landmarks included the

external auditory meatus, mid-acromion, greater trochanter, anterior of the mid-knee, and anterior of the lateral malleolus. When
posture is being assessed, it is important to ensure that the plumb
line “cuts” anterior to the lateral malleolus.3
Participants recorded the difference between the anatomical
landmarks and the plumb line in millimeters on the posture assessment form. A questionnaire in which the opinion of the participants
was asked regarding the accuracy of the plumb line method was
also completed.
The plumb line measurements were compared with those
obtained by the Posture Analysis Toolkit (PAT), a computer
programme exclusively developed for the accurate observation
of anatomical landmarks during assessment of posture.4 At the
moment the PAT is an exact and user-friendly method available to
researchers in clinical practice.
When a participant indicated the plumb line assessment of a
landmark as posterior to the PAT result, a negative value was allocated to the deviation, with the opposite applicable for plumb
line assessments anterior to the PAT result. The smaller the difference between the participant’s plumb line assessment and the PAT
result, the more accurate the participant’s assessment. Descriptive
statistics namely medians and quartiles for continuous data, and
frequencies and percentages for categorical data were calculated.
Medians were used to summarise as the data were skewed. 95%
confidence intervals (CI) for paired data were calculated to compare
the plumb line values and the PAT values.

Results
Eighty-three Occupational Therapy students between the ages of
19 and 26 years (median age 21 years) participated in this study.
More than 80% of the participants regarded the plumb line as an
inaccurate method of assessing posture. Some participants (41.8%)

Table 1: Deviations in millimeters (mm) for each landmark as assessed with the plumb line method and PAT, and 95% Confidence Intervals for the
median difference between the respective assessing methods.

Anatomical landmark

Frequency		
(%) (n=83)		
		
Minimum
External auditory meatus
75 (90.4)
3
Mid-acromion
82 (98.8)
2
Greater trochanter
80 (96.4)
2
Slightly anterior to the mid-knee
46 (5.4)
1
Anterior to the lateral malleolus
12 (14.5)
2
*95% confidence interval
#Differences were statistically significant.

Plumb line method
Deviation (mm)		
PAT
Median
Maximum		
20
100
99
24.5
150
92
20
150
74
10
100
23
10
50
0

95% CI*
[77 ; 89]#
[67 ; 77]#
[54 ; 64]#
[18 ; 23]#
[0 ; 0]
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regarded the method as subjective, while 68.7% indicated that it
was not accurate and exact as it is based on estimation, or influenced by variables.
After completion of the assessment of posture, deviations on
the posture photograph as measured with the plumb line method
were annotated by the participants. Table I shows the deviations at
each landmark, indicated in millimeters, for the respective methods
used to assess posture.
Table I also shows the 95% confidence intervals for the differences observed between the plumb line method and the PAT
results. As can be seen in the table the deviation becomes larger
from the lower to the upper anatomical landmarks.

Discussion
An assessment instrument should be accurate and objective and
should limit variables to a minimum. Literature states that even
an experienced evaluator has to estimate5, corroborating the
supposition that when a measuring instrument is inaccurate, or
the evaluator experiences uncertainty, or the instrument cannot
be guaranteed to be free from errors, it can consequently not be
regarded as valid.
The differences between the plumb line and the PAT assessments are indicative of statistically significant inaccuracy resulting
from the plumb line method.

Conclusions and recommendations
It is the occupational therapists’ responsibility to produce accurate
assessment results that will lead to appropriate intervention, which
in turn assists the client to reach his/her goals. When the standard
plumb line method used to assess posture is regarded as inaccurate, it is by implication invalid and unreliable, and treatment will
be approached from a flawed perspective. The results of our study
should be kept in mind and caution is recommended when using

the plumb line method for the assessment of posture.
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The 21st Vona du Toit Memorial Lecture 2009:
Wisdom from within: Finding modern truths in traditional proverbs
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ABSTRACT

Professor, Center for Augmentative and Alternative Communication, University of Pretoria

The South African occupational therapy profession is not immune to professional migration of colleagues to richer
countries due to various external pull factors and internal push factors. This paper aims to identify and describe important
pull and push factors as experienced by occupational therapists currently working in the country. This information was
obtained through a survey and personal interviews. The paper concludes with ten guidelines on how we can collectively
work towards motivating occupational therapists to stay and work in South Africa. This is done through the wisdom of
Sepedi proverbs and applied to the modern context of South Africa.
Key words: push and pull factors, professional migration

Vona du Toit is the mother of Motivation in Action, a concept close
to the hearts of occupational therapists, as we apply it in the assessment, planning and intervention of patients and clients. In the
current health care crisis in South Africa, however, it is paramount
for employers to acknowledge what motivates employees in order to
arrest further deterioration of health care services and/or migration
of health care professionals.
The questions that come to mind are “Why are we training
excellent occupational therapists in South Africa, just to lose them
to richer countries? What can we do differently in our health care
system to motivate our well trained colleagues to remain in South
Africa and deliver a service to a population who really needs them?”

I briefly want to sketch the scenario of health care in South Africa,
but as this lecture is in memoriam of Vona du Toit, I want to pull
a golden motivational thread through the arguments for excellent
service delivery to those who depend on our service for a better
quality of life.
“South African health care is in crisis”. This type of head-line
has been seen too often in the past few months on the newspaper
stands and on the news readers’ prompts. Poor management and
misallocation of resources are among the primary reasons cited as
to why the healthcare system is in disarray1. A survey conducted at
33 Gauteng hospitals acknowledged that the proposed standards
of care were only met by 11 of the hospitals and the standards at
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