Medical Journal of Zambia, Vol. 52 (1): 65 - 76 (2025)

OPEN |

ORIGINAL ARTICLE

Knowledge and awareness levels of radiation
protection among final-year clinical officer students at
Levy Mwanawasa Medical University of Zambia

Osward Bwanga', Eves Bbabbi?, James Maimbo Sichone®, Phanny Nankonde Sichone®

" Midlands University Hospital Tullamore, Radiology Department, Ireland
? Levy Mwanawasa Medical University, Department of Radiography, Zambia
*University of Zambia, Department of Radiography, Zambia

ABSTRACT

Background: Using ionising radiation in medicine
to diagnose and treat diseases and injuries is the most
significant source of human exposure from man-
made sources. lonising radiation has biological
effects on human tissue. For this reason, the referring
clinician must show how the medical exposure will
benefit the patient over any potential harm it may
cause. Clinical officer students are future referring
clinicians, so understanding radiation protection is
vital in educating patients, gaining informed
consent, and justifying medical exposures.

Aim of the study: To assess radiation protection
knowledge and awareness levels among final-year
clinical officer students at Levy Mwanawasa
Medical University (LMMU) of Lusaka.

Methods: A cross-sectional descriptive study was
conducted among final-year clinical officer
students. All final-year clinical officer students
(N=129) at LMMU were invited to participate in this
survey. Data were collected using an online
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questionnaire in October 2024. Descriptive analysis
using frequencies and percentages was used to
present data. A Mann-Whitney test was performed
to test the significant difference between clinical
officer students who attended a presentation on
radiation protection and those who did not.

Results: Atotal of 90 responses were received. The
distribution median was 45% (IQR 36-64),
indicating that the average score for the group was
below the pass criteria of 50% used for academic
examinations in Zambia. However, the awareness of
the justification process was high, with a median
score of 100 (IQR 80-100). Interestingly, there was
no significant difference in knowledge (p= 0.3785)
and awareness (p=0.4809) levels between clinical
officer students who previously attended a
presentation on radiation protection and those who
did not. Most notably, the majority N=89 (98.9%) of
clinical officer students expressed the need to
integrate radiation protection into the clinical
medicine curriculum at LMMU.
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Conclusion: The findings highlighted low
knowledge levels about radiation protection and a
high awareness of the justification process among
clinical officer students. It is strongly recommended
that radiation protection be incorporated into the
clinical medicine curriculum.

INTRODUCTION

Medical imaging services have played an important
role in diagnostic medicine since Professor Wilhelm
Roentgen discovered X-radiation in 1895. * The
reported benefits associated with medical imaging
examinations include saving the patient's life by
providing the correct diagnosis and treatment,
eliminating diseases that affect the management of
the patient, and making a diagnosis with an
examination that has less morbidity and mortality. °
It is estimated that 30% to 50% of critical decisions
in medicine are based on medical imaging
examinations.® However, most of these
examinations involve ionising radiation, which has
biological effects on human tissue. ° Radiation
exposure may increase the risk of developing
cancer, damage the skin, and cause radiation-
induced cataracts.*®’ Furthermore, radiation
exposure can damage the deoxyribonucleic acid
(DNA) in reproductive cells, leading to genetic
mutations that can be passed on to future
generations.” This risk of harm with the use of
radiation led to the introduction of protective
regulation worldwide."’

The legislation and regulations for requesting
radiological examinations in each country are based
on the recommendations of the International
Commission on Radiological Protection (ICRP).
The ICRP recommendations guide national
legislation in different countries, such as Zambia's
lonising Radiation Protection Act of 2011. ° Before
each medical imaging exposure can occur, the
referring clinician must justify the examination by
showing benefits to the patient over any potential
harm it may cause. °° Currently, clinicians are
requesting and relying on medical imaging more
than ever." This is evidenced by the significant rise
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in imaging examinations from 3.6 million in 2008 to
3.6 billion in 2016.°* It is estimated that about 30%
of these examinations are unjustified.’ The ICRP has
recommended integrating radiation protection into
the curriculum of medical students and other health
professionals who use radiation during the course of
their work, "“such as clinical officers.

In Zambia, clinical officers are among the clinicians
who refer patients for limited medical imaging
examinations. A clinical officer is a title given to
someone with a diploma in clinical medicine and
surgery who is licensed to practice medicine. ***
According to Kamfwa, “clinical officers are among
the major drivers of primary healthcare and handle a
majority of up to 80% of all patients who visit health
facilities in Zambia. At Levy Mwanawasa Medical
University (LMMU), clinical officer students are
introduced to radiology in the first year of their
training programme.™ Students are attached to the
radiology department during their screening
rotation and can request plain film and ultrasound
examinations under supervision. However, the
theory component does not include radiation
protection; the students learn this during their
clinical attachment. Clinical officer students
represent future referring clinicians; unless they are
taught about radiation protection, they cannot make
appropriate, informed clinical decisions regarding
the justification of medical exposures.” Therefore,
this study aimed to assess radiation protection
knowledge and awareness levels among final-year
clinical officer students at LMMU of Lusaka.

METHODS
Study design and setting

A cross-sectional descriptive study was conducted
using an online survey questionnaire. This study
design allowed the researchers to collect data on the
knowledge and awareness levels of radiation
protection among final-year clinical officer
students, observing the variables without
influencing them.” This study was conducted at
LMMU in the School of Medicine and Clinical
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Sciences. LMMU was established in 2018 as a
public university to offer educational programmes in
various medical, nursing, and allied health
professions. ' One of the education and training
programmes offered is a three-year diploma in
clinical medicine and surgery for clinical officers.
The university is affiliated with the Levy
Mwanawasa University Teaching Hospital
(LMUTH), which has an 850-bed capacity. ** The
radiology department at LMUTH offers medical
imaging services in general (plain film) radiography,
theatre radiography, fluoroscopy, ultrasound (US),
computed tomography (CT), magnetic resonance
imaging (MRI) and interventional radiology.
Therefore, these academic and clinical settings
provided an ideal environment for conducting this
survey.

Study population and sampling

Generally, a sample of the population is required to
conduct a survey for theoretical and practical
reasons. Only part of the population is approached in
a sample survey to participate in the research study;,
and this reduces the costs and time required to plan
and conduct research. ***** However, all final-year
clinical officer students (N=129) at LMMU were
included in this survey due to the moderate
population size involved. This enumeration of the
whole population is called census sampling. *
Conducting a census survey often results in enough
responses to have a high degree of statistical
confidence in the results, there are no sampling
errors, and it provides universal coverage. ***** In
this survey, universal coverage to include the whole
population was necessary as the results and
recommendations will affect future clinical officer
studentsat LMMU.

Data collection tool and procedure

The data for this survey were collected using an
online self-completion questionnaire. The
researchers developed the questionnaire based on
the European Union (EU) radiation protection
curriculum for medical students * and previous
research studies."***** Literature from medical
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students was used because they have similar roles in
referring patients for imaging examinations as
clinical officers. The questionnaire had four
sections. The first section dealt with respondents'
demographic information, including age, gender,
and attending a presentation on radiation protection.
The second section focused on respondents’
knowledge of radiation protection. It contained ten
multiple-choice questions on medical imaging
modalities, the biological effects of radiation, the
justification principle of radiation protection, and
measures used to control external radiation
exposure. The third section focused on awareness
levels related to the justification process. It had five
awareness statements with “Yes”, “No”, or “Not
sure” answers. The last section had two questions:
whether the respondents agreed to include radiation
protection in clinical medicine curriculaand the type
of model delivery.

Following ethical approval and obtaining
permissions, contact was made with the Head of
Department and class representative. The pilot
questionnaire created using Google Forms was
tested on N=13 (10%) with potential respondents to
ensure the feasibility of the data collection tool and
detect any flaws or problems with the questions and
statements. *° After the pilot study, the online survey
guestionnaire was sent to the final-year clinical
officer student class representative, who shared it on
their class WhatsApp group. The total eligible
respondents were 116, excluding those who
participated in the pilot study. Data was collected in
October 2024, and weekly reminders were sent to
increase the response rate.

Data managementand analysis

Ten multiple-choice questions assessed knowledge
about radiation protection, and five statements with
“Yes,” “No,” and “Not Sure” categories assessed
awareness of the justification process. The correct
answer or “Yes” was awarded one mark, whereas an
incorrect answer, omission, “No”, or “Not sure”
received zero marks.”* The total score for each
respondent was calculated by summing up all
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correct or “Yes” answers. The pass mark for
knowledge questions was set at 50%, which is used
for academic examinations in Zambia. The data was
tested for normality using the Shapiro-Wilk test
with a level of significance set at 0.05. Data that
were not normally distributed were subjected to
parametric tests and those that were not subjected to
nonparametric tests. A Mann-Whitney test was
performed to test the significant difference between
clinical officer students who attended a presentation
on radiation protection and those who did not.

Ethical considerations

The Levy Mwanawasa Medical University
Research Ethics Committee (LMMUREC)
committee granted ethical approval for the survey
(LAMU-REC 0000329/24). Further clearance was
obtained from the National Health Research
Authority (Ref: NHRAG6255/13 /08/2024).
Permission was also obtained from the LMMU
management through the office of the Dean of
Students. Details about the survey were disclosed to
potential respondents, and informed consent was
obtained online before each respondent completed
the questionnaire. The researchers adhered to the
four ethical principles of research: autonomy,
beneficence, non-maleficence, and justice, as well
as the Data Protection Act of Zambia.”

RESULTS
Demographics

The total number of responses in the survey was 90,
representing 78%. The females accounted for N=54
(60%), whilst the males constituted N=36 (40%), as
shown in Figure 1 below. In terms of age, the
majority N=47 (52.29%) of respondents were under
25.

Table 1: Profile of the survey respondents

Female Male
N=54 N=36
Age Less than 25 32 15
26 to 30 years 13 9
31 to 35 years 7 8
36 and above 2 4
Attended a Yes 29 12
presentation
on radiation
protection No 24 24

Knowledge of radiation protection

Ten questions were constructed to assess the clinical
officer students' knowledge of radiation protection.
The performance of each item is shown in Figure 1.
The best performance was on questions that
assessed the knowledge of respondents to the age
group most sensitive to ionising radiation (N=72;
80%), medical imaging examinations that use X-
radiation (N=68; 76%), and the stochastic effects of
ionising radiation (N=61; 68%). The lowest
performance was in referral imaging guidelines
(N=18;20.2%).

mComect  mIncorrect
CONTROLEXPOSURE TO EXTERNAL .
rererpaLiMaging cuineunes
sTraTecIEs To supporT cLinicians NS
causes of unjusTiFieo exans [
MEANING aF JUsTIFICATION [
sTocHASTICEFFECTS EXAMPLE [
peTerRminisTIC EFFECTS EXAmPLE [
sgearoupsmosTsEnsiTve
28-0AY PREGNANCY RULE |
uses x-Rapianion
tow posemenicatimaging examination

Figure 1: Performance on individual performance on
eachitem
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Overall radiation protection knowledge levels

The overall performance of knowledge questions
was tested for normality using the Shapiro-Wilk test
and was non-parametric (p= 0.0410). The
distribution median was 45% (IQR 36-64). When
compared to the pass mark used for academic
examinations in Zambia (50%), it was noted that the
average score for the group was below the pass
criteria set for Zambian Higher Education
Institutions (HEIS). When a comparison was made
in the performance of those who had an opportunity
to attend a radiation protection presentation and
those who did not, it was found that no significant
difference (p= 0.3785) was noted in their scores on
the assessment for general knowledge of radiation
protection. The figure below shows the overall
performance (Figure 2A) and the comparison of the
performance (Figure 2B).

100
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§ 40+
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20+
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I
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Figure 2A
15+ p=0.3785
—_
10+
<4
o
Q
0
5_
0-
1 1
No Presentation Presentation
Figure 2B

Figure 2: Show the overall performance (2A) and
comparison between those who had exposure to a
presentation on radiation protection and those who
didnot (2B)

When a sub-analysis of the respondents'
performance in the knowledge category subgroups
was undertaken, it showed no significant difference
in performance between individuals who had
attended a presentation on radiation protection and
their counterparts who had not. Table 2 shows the
performance in the subgroups, and a Mann-Whitney
test shows no significant difference, as depicted by
the various p-values above the 0.05 set level.

Table 2: Performance of respondents on the
different knowledge categories in radiation
protection

Attended Has not Total
presentation attend
presentation

(N=41) (N=29) N %

Knowledge Response

category categorization G .
omparison

All questions correct 10 23 33 37

Medical imaging
modalities

Half of the questions 27 19 46 51 p=0.0864

none of the questions 4 7 1 12

All questions correct 13 4 17 19

2 & 3 questions 21 36 57 63

o correct p=0.0735
Biological effects

of radiation

one or none of the 7 9 16 18
questions

All questions correct 0 0 0 0

Justification of 2 & 3 questions 19 13 2 3
medical correct p=0.0511
exposures

one or none of the 22 36 58 64
questions

Measures to Correct 16 29 45 50
control external
radiation

p=0.0566

Not correct 25 20 45 50

Awareness of justification of process scores

Five statements were provided to establish the
respondents’ awareness levels regarding the
justification process of medical imaging
examinations. The responses to the five awareness
statements are summarised in Table 3. The level of
awareness of the justification process was generally
high, and there was no difference between the
individuals with previous exposure to a presentation
on radiation protection and those who did not.
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Table 3: Awareness of justification process scores

Suggestions for training in radiation protection

The respondents were asked to make

Awareness Response Attended  Did not Total -
category categorisation attend recommendations for the future. Almost
(N=41)  (N=49) N % Comparison all respondents, N=89 (98.9%), agreed
Clinically Aware % TR that the rad!atlon prote_ctlon programme
examining a should be integrated into the primary
patient Not aware 3 3 6 7 p>0.9999 . . . -
curriculum for the diploma in clinical
Not sure S medicine programme at LMMU. The
Retrieve any Aware 3 a4 76 84 delivery model that was most preferred
s, :
P s Notaware 5 7T n B p> 09999 was the blended mode of delivery, N=49
Not sure 1 1 PR (54%). This was followed by a second
A % i B preference f_or a physical classes
approach, which accounted for N=37
Benefits and Not aware 2 4 6 7 p=10.6847 0
risks (41%).
Not sure 1 1 1
Aware 37 40 77 86 DISCUSSION
Communicating  Not aware 3 8 1 1 p=03321 This study assessed radiation protection
the benefits and
ks Not sure 1 1 P k_nowledge ar_ld_ awareness levels among
| - = — final-year clinical officer students at
Completi .
aiology e LMMU of Lusaka. To the authors' best
requestform  Notaware 8 1 A P=0.3260 knowledge, this is the first research to be
(RRF) Not sure 1 1 2 22 conducted on clinical officer students on

General awareness levels of the processes
involved in the justification of medical exposure

The majority of the respondents demonstrated a
high level of awareness regarding the justification
process, as shown by a median score of 100 (IQR
80-100). When comparing those who attended the
presentation with those who had not, the level of
awareness of the justification process was not
significantly different (p=0.4809).

this subject. There was a scarcity of
literature to discuss the findings.
Therefore, literature from the medical profession is
used since both professions play a similar role in
referring patients for imaging examinations.

Knowledge of clinical officer students to
radiation protection

The first thematic area assessed in our survey was
medical imaging modalities. Most N=48 (53.3%)
clinical officer students did not know mammography
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Overall performance

T
No Presentation
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Yes presentation

Figure 3: General awareness levels of the processes involved in the justification of medical exposure
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is a low-dose imaging examination. CT and
fluoroscopy are high-dose medical imaging
examinations, while ultrasound and MRI have no
radiation dose. °*°?" Dual-energy X-ray
absorptiometry (DEXA) uses X-radiation and is a
low-dose examination, * and the majority, N=72
(80.0%) of respondents answered correctly.
Unfortunately, a few N= 6 (6.7%) clinical officer
students did not know that ultrasound and MRI do
not use X-radiation. This is a lower percentage than
that of medical students in an Ethiopian study
conducted by Amare and Dagne, * where
N=92(19.5%) respondents incorrectly labelled MRI
as an examination which uses X-radiation. This
information helps referring clinicians choose the
appropriate modality for a given condition and
reduce medical exposuresto ionising radiation.

The second thematic area focused on in this survey
was the biological effects of ionising radiation on
human tissue. The foetus is most radiosensitive due
to rapid cell proliferation, migration and
differentiation.”®* For this reason, the pregnancy
status of female patients of reproductive age should
be determined before any medical exposure to the
pelvic region. >** The two approaches used are the
10- and 28-day pregnancy rules. *The rules state that
whenever possible, one should confine the
radiological examination of the lower abdomen and
pelvis to the 10-day interval following the onset of
menstruation for high-dose examinations such as
CT, intravenous urography (IVU) and fluoroscopy,
and 28-day interval for medium and low dose
examinations such as abdominal X-ray and DEXA.
* However, a few N=18 (20%) and less than half of
N=41(44.3%) of clinical officer students did not
know that a foetus is the most sensitive to ionising
radiation among the age group (foetus, infants,
Adolescents, and elderly) and an examination which
applies the 28-day pregnancy rule, respectively. A
lack of knowledge may expose pregnant patients to
unnecessary medical exposures * and put the foetus
at risk of deterministic effects of ionising radiation.
The majority N=69 (76.7%) and N=61 (68.5%) of
clinical officer students knew the clinical examples
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(signs) of the deterministic and stochastic effects of
ionising radiation, respectively. Deterministic
effects typically have a threshold level that, when
exceeded, will cause tissue damage. **® “*Examples
include hair loss, infertility, acute radiation
syndrome, and cataracts. On the other hand,
stochastic effects are random without a threshold,
hence the need to limit exposure. *** ** Examples
include cancer and hereditary effects. Sometimes, a
patient can present signs of ionising radiation effects
to the medical facility. Therefore, clinical officers
and other clinicians must know these signs to avoid
missing the diagnosis.

The third thematic area focused on the justification
of medical exposures. In our study, N=44(48.9%)
clinical officer students did not know the meaning of
the justification principle. It means showing the
benefits of medical exposure to the patient over any
potential harm it may cause. *° It should be
mentioned that the goal of justification is to avoid
unnecessary radiological examinations, resulting in
patients being unnecessarily exposed to radiation
and its potential risks. *** Literature has identified
three strategies to support referring clinicians in
justifying medical exposures: education and
training, developing and using imaging referral
guidelines, and conducting clinical audits of the
justification process. **In this survey, N=37
(41.6%), clinical officer students incorrectly
indicated that communication between
radiographers and referring clinicians was one of the
main causes of unjustified imaging examinations.
On the contrary, this communication resolves issues
before the patient are exposed to ionising radiation
and helps avoid unnecessary medical exposures.
Clinical officer students were asked to identify the
information that is found in the referral medical
imaging guidelines. The majority of N=72 (79.8%)
correctly answered that it provides referring
clinicians with clinical and diagnostic problems, a
list of possible imaging modalities with the band of
radiation exposure involved, levels of radiation
doses for each type of procedure, and
recommendations on whether the investigation is
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appropriate. Unfortunately, Zambia has no imaging
referral guidelines. *

Measures used to control external radiation exposure
were the fourth thematic area assessed in this survey.
Time, distance, and shielding are three measures to
control exposure to external ionising radiation
during theatre radiography. ° Firstly, the amount of
radiation dose by the patient and staff during theatre
radiography is directly proportional to the exposure
time.** Secondly, standing further away from the
mobile fluoroscopic X-ray machine during exposure
reduces the radiation dose received by staff. **
Thirdly, wearing personal protective equipment
(shielding) during theatre radiography protects staff
from external radiation (scattered radiation). **In our
survey, clinical officer students were asked to
identify the measures used to control external
radiation exposure during theatre radiography; half
N=45(50%) correctly identified the correct answer
as time, distance and shielding. Clinical officer
students or clinical officers sometimes work in the
operating theatre. Therefore, understanding these
cardinal radiation protection rules is paramount to
protecting themselves, other theatre staff, and
patients.

This study found low knowledge levels about
radiation protection among clinical officer students.
This may be due to the unavailability of radiation
protection in the diploma in clinical medicine and
surgery at LMMU. ** Literature revealed that
radiation protection knowledge is best acquired
through educational programmes.***"

Awareness of clinical officer students to the
justification process

The operationalisation of the justification principle
starts with clinically examining a patient before
requesting any imaging examination. In our survey,
a few N=6 (6.7%) clinical officer students were
unaware of this. This is not surprising and concurs
with a study conducted in the UK by Bosanquet et
al.* which revealed that medical doctors do not see
patients before being sent for imaging examinations
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in a third of radiology requests. Clinical officer
students were also asked if they knew that a referring
clinician should try to retrieve any previous images
or diagnostic reports before requesting another
examination, with a few N=12 (13.7%) clinical
officer students indicating that they were unaware
that they should do so. These practices aim to avoid
exposing patients to unnecessary radiation, as some
conditions can be treated based on the physical
assessment and information from the result of the
previous imaging or the use of non-ionising
examinations such as ultrasound and MRI.

Under Zambia's lonising Radiation Protection Act of
2011, referring clinicians are responsible for
justifying each medical exposure. ** This process
involves considering the benefits and risks of
exposing the patient to radiation and communicating
such with the patient. In our survey, a few N=6
(6.7%) and N=11(12.5%) clinical officer students,
respectively, were unaware of the responsibility
given to referring clinicians for considering and
communicating the benefits and risks of exposing
the patient to ionising radiation. Communication of
the benefits and risks of medical exposure is part of
the informed consent process and promotes patient
autonomy. * The Health Professions Council of
Zambia (HPCZ) guidelines on informed consent *
state that clinicians should inform patients of the
benefits and risks associated with treating and
managing their conditions, including medical
exposuresto ionising radiation.

From the referring clinician's perspective, the last
stage of the justification process is completing a
radiology request form (RRF). The RRF is a
communication tool between the referring clinician
and imaging professionals.” All the information on
the RRF must be completed adequately and legibly. *
However, a few N=4 (4.5%) clinical officer students
were unaware that all relevant information must be
provided on the RRF. This lack of awareness can
result in incomplete filling in the RRF. For example,
an audit conducted in Zambia by Chanda et al.”
found that of all the variables (N=14) audited, only
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the names and genders of the patients were provided
in all RRFs. Another recent audit by Bwalya et al. *
revealed that most N=881(90.5%) RRFs were
incompletely filled by referring clinicians. If the
RRF is not completely filled, it becomes a grave
imaging error and can result in misunderstandings
between the referring clinician and imaging
professionals. *** ** This can lead to unnecessary
exposure of patients to radiation or repetition of an
examination.

This study found that clinical officer students are
highly aware of the justification process. Final-year
clinical officer students request plain film and
ultrasound examinations during clinical placements,
which may increase their awareness of the steps
involved in requesting medical imaging
examinations. Another explanation may be due to
response bias, where people do not answer questions
or statements truthfully for some reason. ***

Education and training in radiation protection

In this survey, almost all clinical officer students
indicated the need to integrate radiation protection
into their curriculum. The development of the
curriculum can be based on the EU" radiation
protection curriculum for medical students and
ICRP “recommended topics: biological effects of
ionising radiation, radiation quantities and units,
principles of radiation protection, radiological
protection legislation, and the factors in practice that
affect patient and staff doses (time, distance and
shielding). Previous studies have found that medical
students’ knowledge and radiation protection
awareness improve following formal training.** For
example, in a study by Hagi and Khafaji * in the
Kingdom of Saudi Arabia (KSA), the average
medical student score improved from 47% to 78%
following radiation protection training. Our study
found no significant difference in knowledge and
awareness levels between clinical officer students
who had previously attended a presentation on
radiation protection and those who had not. This
explanation may be that presentations are not formal
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courses that include a more significant study period,
assessments and longer knowledge retention. ***

LIMITATIONSOFTHESTUDY

This study had three limitations. Firstly, clinical
officer students who participated in this survey were
recruited from one HEI offering a clinical medicine
and surgery diploma. Therefore, the sample was too
homogenous to allow for the construction of more
general conclusions. Secondly, being an online
survey, some respondents may have googled the
answers to knowledge questions. This would have
made a high performance or score for the radiation
protection knowledge questions. Thirdly, the
answers to the awareness statements were self-
reported. This may have resulted in some
respondents presenting a favourable image or
selecting a positive response option on awareness of
the justification process. These social desirability
and acquiescence response biases may lead to
inaccurate self-reports and erroneous study
conclusions. “** * Therefore, the results of this
survey should be interpreted with these limitations
inmind.

CONCLUSION

The study revealed that final-year clinical officer
students at LMMU had low knowledge of radiation
protection used in medicine, which was below
average. However, they were highly aware of the
justification process. This study highlights a critical
need to integrate radiation protection education into
the clinical medicine curriculum at LMMU.
Addressing this educational gap will empower
future clinicians to make informed decisions about
medical exposures, enhancing patient safety and
compliance with global best practices on radiation
protection. Anationwide study is also recommended
to survey all HEIls offering clinical medicine
programmes in Zambia. This can give a good
understanding of the problem.
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