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Abstract

The focus of this study was on the problem of unwarranted demand for radiological imaging by patients in rural KwaZulu-Natal,
South Africa. Literature in the context of this topic is scarce. Consequently the aim of this study was to describe socio-demograph-
ic factors that might influence patients demand for x-ray examinations. A quantitative study in the form of a cross sectional survey
was done. A convenient sample of 110 patients was surveyed using a structured questionnaire. The study revealed that very few
respondents (10.9%) had a fair knowledge about x-rays. Results of the study indicate that age and educational level might influ-
ence patients’ demand for x-ray examinations. The study further revealed that there might be other factors, such as the perceived
benefits of x-rays, beliefs, lack of public health awareness as well as lack of effective communication between patients and health
care-providers, that affect patients’ demand for x-rays
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Introduction majority of them do not yield results that ~ patients’ utilisation of diagnostic x-ray

The discovery of the properties of x-rays
just over a century ago gave medicine
one of its most powerful and indispensa-
ble diagnostic tools "l. X-rays have been
utilised for both diagnostic and thera-
peutic purposes and its use for medical
purposes has continued to grow /. It is
estimated that about 30% to 50% of criti-
cal medical decisions are based on x-ray
examinations B!, Today, the use of x-rays
is prevalent in both public and private
health services in South Africa. Since
x-rays are frequently used for diagnostic
purposes means that many patients, both
in well-developed urban areas as well as
in rural areas not close to modern and
sophisticated health care facilities, are
familiar with its usage.

Some patients feel it is so important to
be x-rayed thus if they are not referred for
x-ray examination they, or their families,
feel that the doctor has neglected them
in some way '"l. Many patients, according
to some researchers, demand examina-
tions because they feel reassured by the
use of high tech equipment .. The rural
hospital, in one of the health districts of
KwaZulu-Natal (KZN) where the re-
searcher is employed, is no exception.
However, literature indicates that much
of this rise in demand is unnecessary and
wasteful .

Although the number of performed
X-ray examinations is on the rise, the

will alter or influence the course of clini-
cal management. The same goes for x-ray
examinations, which are performed on
patients’ demand; such examinations are
not associated with improved physical
functioning or reduced pain. To better
understand and help patients change
their behaviour, which in this case is their
demanding of x-ray examinations, health
care-workers need to be aware of factors
that influence such patients’ behaviour.
An effective health education promo-
tion strategy could be used to stem this
trend but would require knowledge of
factors that influence patients’ demands
for x-ray examinations. Consequently

the aim of this study was to describe
socio-demographic and other factors that
may influence patients demand for x-ray
examinations.

Background to the study
Most patients seen in the out-patient
department (OPD) where the researcher
works prefer a medical practitioner or
nurse to refer them for an x-ray examina-
tion before any drug is prescribed. Such
preference sometimes is noted after a
prescription has been completed. The
question thus is what are the factors, if
any, that could influence such prefer-
ences.

Factors, such as gender, age and educa-
tion and cultural beliefs could influence

examinations. A study in Canada on the
pattern of diagnostic imaging utilisa-

tion found that utilisation of diagnostic
imaging increased with advancing age
1ol Besides the socio-cultural factors, lack
of proper advice and soundly formulated
guidelines could also be a precursor to
patients’ demand for x-ray examinations.

Issues related to health care-workers is
another set of modifying factors that have
been identified as having influence on
patients’ preference for medical x-rays.
The way health staff advise a patient the
first time he/she demands to have an
x-ray examination could have an impact.
Despite the fact that the use of medical
x-ray imaging is rightfully determined by
clinical factors, literature indicates both
patients’” wishes and pressure from other
health-care providers affect general prac-
titioners” decision about ordering plain
radiography 1.

There is very little literature on patients’
knowledge about medical x-rays. Yet vari-
ous studies have documented deficien-
cies in knowledge of medical students,
doctors, dentist and paramedics about
ionising radiation under which medical
x-ray fall 7.

It should be noted however that al-
though diagnostic information obtained
from all x-ray examinations may be
essential, it is often obtained at a risk. Pa-
tients should therefore be knowledgeable
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about the risks and benefits associated
with medical x-ray imaging. For instance,
some researchers 8 argue that for patients
to be involved in healthcare decision
making, it is essential that attention is
paid to how best to educate patients

to increase their knowledge about the
relevant medical options, etc. Patients’
knowledge about x-rays is thus an impor-
tant factor in influencing their behav-
iour towards x-rays. A patient’s level of
education is likely to affect his/her ability
to make an informed decision and could
have a bearing on the awareness of other
radiological services (modalities) avail-
able. Poor knowledge about x-rays and
lack of education of patients at the rural
KZN hospital in this study could account
in part for the high numbers of patients
who demand x-ray examination.

While health-related media campaigns
have been used to improve individuals’
knowledge and behaviour towards a
number of health issues, such as tuber-
culosis (TB), malaria and HIV/AIDS, very
little has been done in terms of informing
the public about the risks associated with
medical x-rays. Lack of awareness on
the risks associated with x-ray (ionizing)
radiation becomes pertinent when one
considers the number of patients who re-
ceive unnecessary radiation exposure 9.

In the present era of increasing cost,
attention has been given to the use of
public health resources including medi-
cal x-ray imaging. Yet with regards to the
utilisation of medical x-rays little success
has been recorded. This failure may be
that not enough is known about the
determinants of use of radiological test-
ing 1. In particular little is known about
factors influencing patient preferences for
x-ray examinations. The problem in terms
of this study was that it was not clear as
to what factors may influence patient
demand for x-ray examinations. Further-
more, the limited literature on the factors
influencing patient demand for x-ray
examinations brought to the fore the fact
that medical x-ray services and factors
that prohibit or enhance its utilisation by
patients remain complex. Why, then, this
high demand? What are the factors influ-
encing patients’ high demand for x-ray
examinations in a hospital in rural KZN?

Methodology

A non-experimental, quantitative research
approach was used in this study. A survey
was done as it is a strategy designed to
obtain information about different aspects
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of people "%, The choice of a quantitative
survey was based on its ability to charac-
terise the opinions and behaviours of the
population quantitatively in a way that
permits uniform interpretation "

Descriptive surveys are carried out
to describe population attributes, such
as knowledge, perceptions behaviour,
attitudes or health aspects 2. This was
the essence of this study, which sought
to investigate patients’ knowledge about
x-rays, and identify factors that may
influence patients’ demand for x-ray
examinations. In this study the popula-
tion included all patients seeking health
care during normal working hours at the
rural KZN hospital where the researcher
was employed. A non-probability sam-
pling approach was used because of its
simplicity, practicality and quickness.
This was in line with some researchers
137 who argue that practical constraints
such as time, cost and the diverse nature
of the population, have a bearing on the
sampling method used and also determi-
nation of sample size.

Convenience sampling was used to
select a sample of 110 patients because
of non-availability of a sampling frame.
Since the validity of surveys relies heavily
on respondents” willingness and ability
to report their perceptions accurately
14, the researcher developed a simple
and understandable questionnaire as a
way of enhancing validity. In an attempt
to enhance reliability the questionnaire
was translated and back translated.
Furthermore, the role of anonymity of
respondents was also used to increase the
reliability of the study.

Based on the literature review, and
in consultation with the researcher’s
academic supervisor and the statistician,
a questionnaire was developed and pre-
tested on patients before commencement
of the study to ensure reliability of data
collection instruments. To enhance instru-
ment validity the research tool (question-
naire) was subjected to proof-reading
and evaluation by experts in the field.
The data were collected by means of the
structured questionnaire over a period of
three weeks. A trained research assistant
helped with the process of data collec-
tion. Respondents were requested to
answer the questionnaire anonymously.

Data entry and analysis were done us-
ing Epi info software programme version
6. Descriptive, as well as inferential sta-
tistics were used in the analysis. Percent-
ages were rounded off to one decimal

point. For the purpose of data analysis
respondents’ age and source of income
were grouped in categories; <24 (youth),
25-49 (adults) and 50 and above (seniors)
and employed, unemployed, grants/pen-
sion and ‘other’ respectively. Educational
level was also grouped in three catego-
ries: no formal education; primary; and
secondary/university.

The three open-ended questions were
not coded for quantitative analysis and
were analysed individually. The re-
spondents’ responses were grouped in
themes for quantitative data presentation
purposes.

The respondents were informed
about the survey before being invited to
participate. Thereafter oral consent was
obtained before administering a question-
naire or interview. Permission to conduct
research was obtained from both the
University of South Africa’s Ethics Com-
mittee and KwaZulu-Natal’s Health and
Knowledge Management Committee.

Results

The overall response rate was 100%.

A response rate of 100% is normally
unusual and some of the reasons that
contributed to achieving a response rate
of 100% include the following: the study
was non-threatening and most respond-
ents were familiar with the research as-
sistant because of his active involvement
in the community activities.

The study sample was drawn from
both respondents seeking health care
services from out-patient department and
those who were admitted as in-patients.
The majority of the respondents (73.6%)
came from the OPD. In terms of gender
40% were males and 60% were females.
The respondents’ ages ranged from 18 to
85 years; mean age was 36.5 years. Sixty
percent (60%) were adults; and 19.1%
were youth.

Of the 110 surveyed patients only
47.3% indicated that they had secondary/
tertiary education. Those with primary
school education accounted for 34.4%
while 16.3 % reported having had no
formal education.

Respondents’ knowledge of x-rays was
determined using four questions. Out of
110 respondents 10.9% demonstrated
good knowledge about x-rays. Those with
average knowledge accounted for 15.5%
of the study sample. The majority (73.6%)
had a score of 0 or 1 and as such were
considered to having poor knowledge
about x-rays.



In terms of perceived benefits and
expectations of x-rays and involvement
of health care professionals there were
six questions which attempted to solicit
information on the respondents’ interac-
tion with health care-providers regarding
x-ray examination and benefits, in terms
of patient perceptions. The researcher is
of the opinion that patients’ perceived
benefit and expectation of an x-ray
examination outcome may influence
patients’ thoughts about x-rays.

When asked which source could
provide factual information about x-ray
83.6% of respondents said they would
trust health care-providers to provide
them with factual information about
x-rays. The question as to whether family
members could be a source that could
provide factual information yielded an
11.8% affirmative response.

Forty-six (n=46) respondents regarded
x-rays as essential in the investigation
process. The majority (58.2%) responded
in the negative. On the issue of the reli-
ability of x-ray examination compared
to clinical evaluation, 60.0% of the
respondents answered in the affirmative.
They were of the opinion that x-rays are
more reliable; 24.5% of the respondents
were unsure.

Half of the respondents believed that x-
rays have the ability to reveal all illnesses
and pain, whereas 63.6% thought that
an x-ray examination was a better option
for diagnosing TB. Only 13.6% of the
respondents answered negatively which
seems these patients are familiar with the
sputum test for TB.

In terms of patients’ beliefs the survey
found that 70.0% of the sample believed
that all who were involved in an accident
should be sent for an x-ray examination
regardless of their clinical condition.
Many respondents also believed that a
child with a swollen elbow should be
taken to the hospital for x-ray investiga-
tion instead of a traditional healer.

The strong belief in x-ray examinations
by patients was affirmed because only
12.7% indicated that it was not necessary
for all patients with coughs to ask for an
x-ray examination. Only 26.4% of the
respondents believed that a patient could
receive proper treatment without an x-ray
examination.

The researcher also attempted to deter-
mine whether some of the problems and
barriers in the provision of x-ray services
might affect patients’ demand for x-rays.
When respondents were asked whether
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they would still be willing to be x-rayed if
they were informed that undergoing x-ray
examination would be painful 69.1%
said they were willing to be x-rayed even
after being told that the x-ray examina-
tion was painful. Of the surveyed sample
64.5% were of the opinion that having an
X-ray was not expensive.

Forty percent (40%) indicated that
adequate information about x-rays would
affect their decision whether to make use
of it. However, 50.9% answered posi-
tively when asked whether they would
still be willing to be x-rayed if they knew
that there was a health risk associated
with the examination. In terms of pay-
ment for services 65.5% said they were
willing to make extra payment for x-rays.
Some indicated that they were unable to
pay extra.

Relationship between gender, age and
educational level and questions related
to knowledge, perceived benefits and
beliefs was investigated. This entailed
cross tabulation between socio-demo-
graphic variables, namely gender, age
and educational level, and questions
related to knowledge, perceived benefits
and beliefs. This was done in an attempt
to examine frequencies of observations
that belong to specific groups on more
than one variable. By examining these
frequencies, the researcher was able
to identify relationships between cross
tabulated variables. Gender, age and
educational level were selected because
of the likelihood of their influence on the
respondents’ health-related behaviour
and could be used in making recommen-
dations.

There were only a few areas where sig-
nificant differences were found between
socio-demographic factors and areas
covered in the questionnaire. A signifi-
cant difference was determined between:
respondents’ levels of education; their
knowledge of whether x-rays could pre-
vent disease; between respondents’ ages;
their perception that an x-ray examina-
tion was more reliable than a clinical
assessment by a doctor.

Open-ended questions were included
in the study to allow respondents to
elaborate on and present comments and
viewpoints about x-rays "%\ Viewpoints,
comments and answers given by respond-
ents in response to open-ended questions
were organised into thematic categories
(Tables 1-3). These were further used in
the discussion to support results obtained
from structured questions. Some of the

key themes generated include:
e X-ray checks inside body
e X-ray shows TB/fracture
e X-ray provides information and
explanation about patients” disease or
injury

Doctors get information about health
problem which they can't see with
eyes

e Know more about how x-ray works
and whether there risks

Health workers should communicate
x-ray results

Almost all respondents, regardless of

age and educational level, were unable
to differentiate between what an x-rays

is and what its purpose is. Results are
reflected in Table 1. On the issue of infor-
mation obtained from x-ray examination,
48.7% perceived x-rays as something that
provides information and an explanation
for illness or injury. When undergoing

an x-ray examination, a patient believes
that the cause of his/her ill health will

be explained. Another theme which
attracted a high number of responses
(27.5%) was that respondents said that an
X-ray was important because it provided
doctors with hidden information that

a naked eye could not see. Results are
reflected in Table 2. Knowledge required
about x-rays was dealt with; 48.9% of
the respondents indicated the need for
workers to communicate the results of x-
ray examination (see Table 3). In general
it seemed as if the questionnaire in itself
made the respondents think about factors
like risks and costs of x-ray examinations
that would not have been significant to
them previously.

Discussion, limitations and recommen-
dations

There were a few areas where differences
were found between socio-demographic
factors and areas covered in the question-
naire. In terms of influence of gender
there were more women than men in

the study sample. Many factors could
contribute to this situation, for example,
women coming for routine mammogra-
phy examinations. No significant differ-
ence however was found between the
gender groups on demand or preferences
for x-ray examination. In terms of the in-
fluence of age the study found that there
was a relationship between respondents’
age groups and the reliance on x-ray
examination rather than on doctors’
clinical assessments (p-value=0.045).
Analysis of data revealed that the major-
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Table 1: Understanding of x-rays: themes

Themes Percentage
Comment — | don’t know 15.3%
X-ray checks inside body 27.1%
X-ray shows TB/fracture 28.2%
Purpose of x-ray 20.0%
Fair idea of what x-ray is 9.4%
Total 100%

Table 2: Information obtained from x-ray examination: themes

Themes Percentage
'X—‘ray provides information and explanation about patients” disease or 48.7%
injury

Get information about TB and other chest problems 6.3%
Get information about health problem which they can't see with eyes 27.5%
Information that assists in treatment of patients 10.0%
Information about how well you are 7.5%
Total 100%
Table 3: Knowledge required about x-rays: themes

Themes Percentage
Know more about how x-ray works and whether there risks 20.5%
Health workers should communicate x-ray results 48.9%
Doctors should explain how they are able to see problems on x-ray 10.2%
Ability of x-ray 15.9%
Cost of x-ray 4.5%
Total 100%

ity of respondents in the adult (66.6%)
and senior (57.0%) age groups perceived
x-ray examination to be more reliable
than a doctor’s clinical evaluation. Fur-
thermore, the majority of respondents in
the senior group (78.3%) indicated that
all patients with coughs should ask for
an x-ray examination which also differed
significantly from other age groups (p-
value=0.006). This trend might be linked
to the educational level of respondents;
since this study was done in a rural
context the older age groups were more
likely to be less educated.

The study results reveal that there
was a significant relationship between
educational level and knowledge regard-
ing x-ray as prevention against disease
(p-value = 0.023). Almost all of the
respondents with no formal education
(94.4%) believed that x-ray alone could
prevent disease. It was further revealed
that respondents educational level had
an influence on the perception that x-ray
was a better diagnostic tool for TB than
sputum test (p-value=0.038). It was found
that the less advanced the respondents’
educational level was, the stronger the
perception and expectation that through
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x-ray TB could be diagnosed better than
a sputum test. This observation is similar
to that of a study done in Norway which
revealed that education had little impact
on x-ray examination rates ¢,

It was expected that many respondents
would have knowledge about radiogra-
phy because it has been in use for a long
time. On the contrary, the study revealed
that very few (10.9%) had knowledge of
x-rays. Quantitative results are supported
by qualitative responses emanating from
open-ended questions where only 11.1%
seemed to have a fair idea of what an
x-ray was. Poor knowledge about x-ray
examinations clearly has an implication
on a patient’s ability to make an informed
decision. Evidence from literature sug-
gests that lack of knowledge is the most
significant threat to unwarranted demand
for radiographic imaging ""”.

The results from this study further sug-
gest that there are a number of factors
apart from socio-demographic factors
that might influence patients’ demand
for x-ray in the context of this study. In
terms of perceived benefit of x-rays the
likelihood of patient demand for an x-ray
service is possibly dependent on the

balance between perceived benefits and
barriers that may prevent the intended
action "8, However, comments from

the respondents suggested that patients
seeking health care services at this rural
KZN hospital believed that x-rays could
provide information and an explana-
tion for their illnesses or injuries. This
observation supports the results from

a Norwegian study on patients’ views
on the importance and usefulness of
conventional or plain radiography which
found that patients thought conventional
radiography was needed to rule out seri-
ous diseases 8.

The majority of respondents ( 60.0%)
appeared to believe in the reliability of
the x-rays more than a doctor’s clinical
investigation. Furthermore, 54.5% of the
respondents did not believe that a doctor
could treat a patient properly without
an x-ray examination. This is line with
other findings 1'¥ which assert that some
patients consider plain radiography to be
more reliable than clinical evaluation.

The responses in this survey implied
that patients’ perceptions and behaviour
concerning medical x-rays were based on
beliefs and expectations which emanated
from inadequate information and lack of
knowledge. One would therefore expect
conflict between modern technology and
traditional medicine in a rural setting.
The high number of respondents who had
faith in x-ray imaging in this study was,
however, in sharp contrast to the results
from a study conducted on Norwegian
patients which revealed increased scepti-
cism towards x-rays among the public
and health-care providers "!. It should,
however, be noted that the context of
Norwegian study was in an area where
advanced technology has been freely
available for a long period.

In terms of lack of information it would
seem that patients’ health behaviour may
be influenced by knowledge and avail-
ability of health information associated
with it. The researcher is not aware of any
health educational campaigns related to
x-ray examinations in the study context
or elsewhere in South Africa. Unlike in
developed countries, where patients have
some information about and opinions re-
garding x-rays, the results from this study
suggest that it was obvious that an x-ray
examination and x-rays in particular are
not well understood by patients.

The fact that 83.6% of the respondents
said they would trust health care- work-
ers as a source of proper information



about x-rays needs to be considered in
the wider context of health communica-
tion between health care-providers and
patients. It is only by making evidence-
based information available to patients,
in an easy-to-understand form, and also
by ensuring that patients have adequate
time to discuss benefits, costs and risks
associated with x-rays, that patient
demand for x-ray will be done with truly
informed consent 129/,

The study sought to determine the im-
pact of lack of public health awareness.
Diagnostic radiography, which also in-
cludes plain or conventional radiography,
carries small but real risks ?. However,
data presented in this study suggested
that respondents were not aware of the
ionising radiation risks associated with
x-rays. These results support the findings
of a research conducted in Turkey which
showed that few patients knew that x-rays
could be hazardous though they were
aware that x-rays were used in mammog-
raphy 2%, Since decision-making involves
making a choice, which in many cases
involves a trade off, patients should be
well informed. Public health education
can influence the general population
and, in particular patients, not only to
have a positive attitude about medical
x-rays but also to be aware of the risks.
Some researchers suggest that making
information available to patient about
radiation risk may reduce unwarranted
x-rays performed without specific clinical
indication 1231,

It has been argued that the likelihood
of patient demand, in this case for x-ray
examination, is thought to depend on
the balance between perceived ben-
efits and barriers to preventative action
181 However, the results of this study
contradict this assertion. What the study
found was that there was no associa-
tion between a respondent’s income and
demand for x-ray examination. While this
observation may differ from the results of
other studies, which found an associa-
tion between socioeconomic factors and
the use of x-ray >, it however supports
other findings which showed that the use
of conventional x-ray and computerised
tomography was not influenced by one’s
socioeconomic status °'.

This study had several limitations that
should be taken into account when
interpreting the results. First, a conven-
ience sampling was used in the selection
of respondents and as this method does
not allow for a representative sample to
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be selected, the difference between the

sample and the study population was not

ascertained. Secondly, it is important to
note that this study was contextual, as the
research was conducted in a single KZN
rural hospital. Therefore, the results can-
not be generalised to other South Africa
rural hospitals. Due to the complexity of
human behaviour and its social intrica-
cies, factors that could influence patient
demand for x-ray examination in one
locality may not have the same effects in
another.

Despite these limitations it is an impor-
tant study that may be used as a point of
departure for other studies. In light of the
above and in the setting of limited valu-
able health care resources and budgetary
constraints, results from this study may
help in understanding factors influencing
patient demand for medical x-rays. These
results can help to formulate a plausible
strategy for the reduction of unwarranted
X-ray examinations resulting in the reduc-
tion of unnecessary radiation exposure
to the patients. Based on these findings,
strategies aimed at reducing unwarranted
demand for x-ray examination by patients
can be developed and implemented
without having negative effect on patient
satisfaction and clinical management.

Recommendations for health care-
providers and information dissemination
include:

e Health care-providers, in particular
doctors, should discuss issues of
importance with their patients during
clinical encounters and should negoti-
ate with patients with the aim of influ-
encing their expectations of x-rays.
Health care-providers (doctors, physi-
otherapists, and nurses) should avoid
giving information and advice on
x-rays without cooperating and liais-
ing with other providers especially
radiographers and radiologists (where
available). The latter may initiate dis-
cussions in this regard.

Health care-providers, especially

doctors, should be able to explain

effectively to a patient that a clinical
history and assessment are usually suf-
ficient to enable provision of proper
treatment.

e Patients should be told that other than
being associated with radiation risk, x-
rays have limited diagnostic capabili-
ties and that there are other modalities
that can be used for the same purpose
with better results and fewer or no
radiation risks involved, for example

sputum tests for TB or sonar (where
available).

e New evidence on the complexity
and uncertainty of risks and benefits
associated with x-rays as it emerges
should be made available.

In terms of public health education it is
argued that increased awareness among
the patients and the community in
general should help reduce the number
of unwarranted x-ray testing and thereby
significantly reduce the biological bur-
den on current and future generations.
Recommendations in this regard are as
follows:

e Standardised pamphlets/flyers about
x-rays taking into account the lan-
guage, educational level and culture
of the target population should be
produced.

The hospital, in conjunction with
radiographers, should develop aware-
ness campaigns which may include
activities aimed at sensitising health
care-workers, patients and the general
public about the benefits and risks
(pros and cons) of x-ray services.

An effective and persuasive public
health campaign, that must attempt
to influence patients’ cognitive fac-
tors such as perception, attitude and
belief, should be designed. This,
however, must be supported by an
effective and sustainable point of care
guidance. This means that doctors and
nurses and other health care- workers
who refer patients must be equipped
with knowledge about x-rays to en-
able them articulate well with the
patients.

Mass media communications to dis-
seminate information about x-rays
should be used.

However, the challenge for hospital
policy-makers is how to establish an ef-
fective health education programme that
will not scare patients but allow them to
have access to beneficial x-ray examina-
tion without unnecessary overuse.

In terms of further research the follow-
ing is recommended:

e This study could be replicated at other
KZN and South African rural hospitals
to establish the validity of the findings
of this study.

e This study could be extended by
including more KZN rural hospitals in
one large study.

* An educational campaign could be
conducted and the study repeated.
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A study could be conducted to deter-
mine the knowledge of x-rays by other
health care professions that frequently
come in contact with patients.

Other studies on factors influenc-

ing the use of x-rays from the doc-
tors’ perspective may be needed to
confirm, complement or challenge the
findings of this study.

A study could be done to compare pa-
tients seeking health care services in
urban areas with those in rural areas
with particular attention to x-ray.

It is important, however, to emphasise
that the likely success of these recom-
mendations depends on a multifaceted
and coordinated approach involving all
stakeholders.

Conclusion

This study highlights several factors which
differ from those cited in other studies to
be precursors of unwarranted demand for
x-ray examinations by patients. It follows
from the above results that a deeper un-
derstanding that might be gained through
further studies is needed to formulate a
clear picture of the dimensions that a
problem of demand for x-ray examina-
tion is having on both patients and health
care resources. This study raises a ques-
tion: do patients seeking x-ray services at
this KZN rural hospital differ significantly
from other patients with regard to factors
influencing demand for x-ray examina-
tion?. To answer this means that further
studies are needed to establish the valid-
ity of this study’s findings and especially
their generalisibility. Until then the prob-
lem may remain elusive and strategies to
reduce patients’ demand for unwarranted
x-ray examinations in rural KZN may
continue to remain out of reach.
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