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Abstract: Background: Medical laboratory diagnosis is a critical component of patient management in the healthcare setup.
Despite the availability of laboratory tests, clinicians may not utilise them to make clinical decisions. We investigated utilsation
of laboratory tests for patient management among clinicians at Ndola Teaching Hospital (NTH) and Arthur Davison Children’s
Hospital (ADCH), two large referral hospitals in the Copperbelt Province, Ndola, Zambia. Method: We conducted a descriptive
cross-sectional study among clinicians. The study deployed self-administered questionnaires to evaluate clinicians’ utilisation,
querying and confidence in laboratory results. Additional data on demographics and possible laboratory improvements were
also obtained. Data were entered in Microsoft excel and exported to SPSS version 16 for statistical analysis. Results: Of the 80
clinicians interviewed, 96.2% (77) reported using laboratory tests and their results in patient management. 77.5% (62) of the
clinicians indicated they always used laboratory results to influence their patient management decisions. Of the selected
laboratory tests, clinicians were more confident in using haemoglobin test results (91.2%). There was no statistically
significant association between the clinicians’ gender or qualification and use of test results in patient management.
Conclusion: Our findings show that despite the majority querying laboratory results, most of the clinicians use laboratory
results for patient management. There is need for interactions between the laboratory and clinical area to assure clinician’s
confidence in laboratory results.
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1. Introduction
Clinicians are tasked with making informed decisions
regarding patient care based on available clinical

information. This can be derived from patient history and
physical examination [1]. Although data elicited from the
history and physical examination may be sufficient for
making a diagnosis or for guiding therapy, more information
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is often required. This information can be obtained from
diagnostic tests such as medical laboratory tests (MLTs) [2,
3].
Medical laboratory tests greatly influence healthcare
decisions and are among the least expensive components of
the healthcare pathway [4]. These tests provide objective
information about a person’s health which can be used for
many purposes [4, 5]. One such purpose is to decrease
diagnostic uncertainty in a patient presenting with nonspecific signs and symptoms as well as to monitor treatment
response in a patient with a prior diagnosis after commencing
treatment [5]. MLTs may also be requested for screening or
case-finding, and in some cases, at a patient’s request [5].
Accessibility to MLTs varies with some tests only
available as point-of-care while others may only be available
at a reference laboratory [6, 7]. This greatly impacts patient
management. Clinical studies have demonstrated instances in
which diagnostic tests were used for patient care and how
these tests influenced patient care [8, 9]. The studies further
stressed the benefits of using medical laboratory tests in
health services and emphasized the critical role the laboratory
results play in effective patient management [10].
Additionally, MLTs have demonstrated to reduce treatment
costs due to empiric therapy as well as prolonged hospital
stays [8].
Despite the highlighted benefits, clinicians often do not
use laboratory tests in patient management [11]. A trend of
low utilization of laboratory results in patient management
has been observed as one of the major factors negatively
impacting outcomes for most patients accessing health care
services in resource-constrained countries of Sub- Saharan
Africa [11, 12]. Coupled with the challenges of high disease
burden, scarce funding, inadequate health personnel, poor
health linkages, and inadequate infrastructure, the practice
has the potential to negatively affect the provision of quality
health services [13]. We, therefore, undertook a crosssectional descriptive study of the utilisation of laboratory
services by clinicians at NTH and ADCH, two large tertiary
referral hospitals in Ndola, Zambia.

2. Methods
2.1. Study Site
The study was conducted at NTH and ADCH in Ndola,
Zambia. NTH is a provincial referral hospital for the northern
region of Zambia which includes Copperbelt, Luapula and
North-Western Provinces of Zambia [14]. ADCH, the only
paedaetric hospital in Zambia, is located approximately 2km
from the city center of Ndola with a bed capacity of 250 [15].
The two hospitals are approximately 2km apart and with
inherent similarities in staffing as clinicians may rotate
between the two hospitals.

clinicians attending to patients at the two hospitals.
2.3. Sampling
All available clinicians working at the two hospitals during
the study period and willing to participate in the study were
enrolled.
2.4. Data Collection
Data were collected using a self-administered
questionnaire. Trained research assistants were available for
the clinician to consult where they needed clarifications. The
questionnaire was divided into questions on demographics,
utilisation of laboratory results, querying of results,
confidence in laboratory tests and clinician’s perception on
laboratory needs and improvements. Utilisation and querying
of results were assessed through a three point scale–yes,
sometimes and no.
2.5. Data Analysis
Data were entered in excel and cleaned for consistency and
range checks and then exported to SPSS version 16 for
statistical analysis. We conducted an internal reliability test
for our questionnaire using the Cronbach’s alpha according to
methods described by Taber [16] and obtained an alpha value
of 0.631 indicating acceptable reliability. The chi-square test
was used to determine factors associated with the use of
laboratory tests and a p-value less than 0.05 (p < 0.5) was
considered significant.

3. Ethical Considerations
Ethical clearance was granted by ERES Converge
Institutional Review Board (IRB) and authority to conduct
the study was obtained from the National Health Research
Authority (NHRA). Written permission to carry out the study
was obtained from the Provincial Medical Office for
Copperbelt Province. All respondents that accepted to be part
of the study were provided with informed consent and were
told the study objectives, procedure, risks, and benefits, and
participant's rights. No identifiers were used to ensure
confidentiality and anonymity of respondents. Access to all
study materials including questionnaires was restricted to the
investigator and assistants.

4. Results
There were more male respondents (n=51, 64%) than
females. Two-thirds of the respondents were aged between 20
and 39 years of age had been one to three years in service.
Majority of the respondents were medical doctors (86.3%)
and were trained in Zambia (Table 1).
Table 1. Demographic characteristics of respondents.

2.2. Target Population
The target population was clinicians working at NTH and
ADCH. Primary data were collected from 80 practicing

145

Variable
Gender

Characteristic (N=80)
Male
Female

n (%)
51 (64.0)
29 (36.0)
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Variable
Age Category

Profession

Country of Training
Years of service
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Characteristic (N=80)
20-30 years
31-40 years
> 40 years
Medical doctor
Clinical officer
Medical licentiate
Zambia
Other
1-3 years
> 3 years

n (%)
54 (67.5)
22 (27.5)
4 (5.0)
69 (86.3)
10 (12.5)
1 (1.2)
70 (87.5)
10 (12.5)
65 (81.2)
15 (18.8)

Table 2 summarises the use, querying and clinician request
for repeat results. The majority of the respondents reported
using laboratory results all the time (62, 77.5%). Almost half
of the respondents reported querying laboratory results all the
time (39, 48.8%). There were more clinicians who reported
never requesting to repeat a tuberculosis (TB) test (50,
62.5%) and microscopy culture and sensitivity result (47,
58.8%). There were more requests for a repeat malaria result
(50, 62.5%).

Table 2. Use, querying of results and frequency of repeating tests.
Variable
Use of requested laboratory results
Querying of laboratory test results
Requested repeat of test/ Tests requested for repeat
AST/ALT
CD4
Hb
Malaria
TB
Microscopy, Culture and Sensitivity

All the time n (%)
62 (77.5)
39 (48.8)

Some of the time n (%)
15 (18.7)
34 (42.5)

Never n (%)
3 (3.8)
7 (8.8)

11 (13.8)
16 (20)
35 (43.8)
7 (8.8)
1 (1.2)
3 (3.8)

33 (41.2)
46 (57.5)
38 (47.5)
50 (62.5)
29 (36.2)
30 (37.5)

36 (45.0)
18 (22.5)
7 (8.8)
23 (28.8)
50 (62.5)
47 (58.8)

Table 3 shows the confidence of clinicians in laboratory
results. Respondents reported the highest confidence in
haemoglobin (Hb) results (73, 91.2%) and CD4 results (72,

90%) while slightly over one-third of the respondents
reported low confidence in malaria results (31, 38.8%).

Table 3. Confidence in laboratory results by test performed.
Variables
AST/ALT
CD4
Hb
Malaria
TB
MCS

Yes
n
69
72
73
31
51
60

No
n
11
8
7
49
29
18

(%)
86.2
90
91.2
38.8
63.8
75

Table 4 shows the most compelling reasons given for
repeating a test before confirming a diagnosis, monitoring
and follow up. Notably, heamoglobin tests were also repeated

(%)
13.8
10
8.8
60
36.2
22.5

for purposes of dissatisfaction (23, 28.8%) and querying (50,
62.5%).

Table 4. Reasons for repeating test.
Variables
Diagnosis
Monitoring
Follow up
Dissatisfied
Querying
Supportive
Treatment
Total

AST/ALT
Freq
45
20
15
80

(%)
56.2
25
18.8
100

CD4
Freq
4
67
9

80

(%)
5
83.8
11.2

100

HB
Freq
5
42
30
23
50
2
1
80

Table 5 shows that most of the clinicians reported some
interaction with laboratory staff either daily (34, 42.5%) or
some of the times (38, 47.5%) with half of the respondents
reporting having interacted with laboratory personnel as
working colleagues (41, 51.2%).
More of the clinicians felt there was need to improve test
profiles including specialized testing (33, 41.25%). The
majority of the respondents (61, 76.25%) felt the laboratory
was understaffed and needed to recruit more staff to meet the

(%)
6.2
52.5
37.5
28.8
62.5
2.5
1.2
100

Malaria
Freq
43
9
26

(%)
53.8
11.2
32.5

2

2.5

80

100

TB
Freq
43
21
16

(%)
53.8
26.2
20

MCS
Freq
51
23
6

(%)
63.8
28.7
7.5

80

100

80

100

testing demands. Close to half (36, 45,0%) of the clinicians
reported that test results took long and there was need to
reduce the turnaround time (TAT).
Table 5. Frequency and type of interaction.
Variable
Frequency of interaction
On a daily basis
Some of the times
Very limited

N (%)
34 (42.5)
38 (47.5)
2 (2.5)
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Variable
Never
Main type of interaction
During clinical meetings
As working colleagues
As friends
When making queries

N (%)
6 (7.5)
19 (23.8)
41 (51.2)
3 (3.8)
17 (21.2)

Table 6. Clinicians’ perceptions on the required laboratory improvements.
Variable
Infrastructural Improvements
Renovation of main laboratory
Increase in the size of the laboraory
Need for specialised testing and increase in test profiles
Introduce laboratory information system
Laboratory staff capacity improvements
Increase number of laboratory staff
Need for laboratory staff to have capacity to interpret results
Need for knowledge by laboratory staff on restricted access
Laboratory staff to interact more with clinicians
Other improvements
Improve turnaround time
Improve communication of test results
Establish system for communicating urgent results
Improve on reagent supply
Provide reference values for laboratory tests

n (%)
21 (26.25)
18 (22.5)
33 (41.25)
8 (10.0)
61 (76.25)
4 (5.0)
7 (8.75)
8 (10.0)
36 (45.0)
11 (13.75)
10 (12.5)
15 (18.75)
8 (10.0)

Association of demographic variables and utilization of
laboratory tests
There was no association between utilisation of laboratory
tests and gender (p=0.791) and years of practice (p=0.308).

5. Discussion
Our findings demonstrated that all of the clinicians ordered
a laboratory test at one time during their interaction with
patients, although not all the ordered tests were used for
decision making in patient management. Our findings also
show that female clinicians used laboratory test results more
often than male clinicians in patient management. The
reasons for this occurrence remain speculative given that the
analysis for a likely association between clinicians’ gender
and use of lab results in patient management showed that the
two were not significantly related. However, it can be argued
that like most studies with smaller sample sizes, increasing
the sample size and frame would yield slightly different
results; in this case a significant association between the two
variables [17].
The study findings also showed that three quarters of the
clinicians always used laboratory results of requested tests to
influence their patient management decisions. These findings
are higher than the those reported from Malawi in 2009
where 64% of clinicians were using laboratory results in
patient management decisions [10]. However similar findings
were reported in 2015 where 70% of clinicians in Malawi
always used test results in patient management [11]. These
differences could be due to differences in study populations
and power in the two studies.
In our study we demonstrated that about half of clinicians
often questioned laboratory results, this is much lower than
the reported in a study by Moyo and others in Malawi who
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reported 70% of the clinicians questioned results [11]. The
querying of results by clinicians often leads to requests for
repeat of tests. Clinicians often argue that the clinical
presentation of patients may not be consistent with the
laboratory results [18]. A study in Ghana reported a high
reliance on clinical symptoms in diagnosing malaria [19]. In
this study, results for haemoglobin were the most repeated
followed by CD4 count and malaria tests. Analogous results
were found in a study by Bates and Adu [20], in which
following a survey of 205 laboratories in Ghana located in
regional and district government hospitals, Hb and malaria
had the least accurate results prompting clinicians to repeat
the tests. The main reason for requesting repeat tests in our
study was to confirm a diagnosis, unlike a study in Ghana
where the doubts regarding the accuracy of results was the
main reason for repeating the test [8]. The findings in this
study could be attributed to delays in receiving results (long
TAT) as the most likely reason as almost half requested an
improved TAT. Additionally, clinicians may also be more
likely to believe automated methods rather than manual
methods [21]. Therefore, there is a need to adopt strategies
that reduce TATs to address the trend.
The findings showed that those who qualify with diplomas
and are clinical officers or medical licentiates tend to use lab
results more than the degree holders who are medical doctors
in patient management. This could be due to the medical
doctors having more confidence and relying on clinical
experience than the others [22]. We also found that clinicians
who interact with laboratory staff tend to use laboratory
results more than those who never. Clinicians’ interaction
with laboratory staff was significantly associated with the use
of laboratory results. This can be due to constant interaction
between clinicians and laboratory staff creating an
opportunity for improvements in service delivery [11].
In this study, clinicians suggested increasing the staffing in
the hospital laboratory, an increase in test profile and
platforms, the establishment of a system to communicate
urgent results and ensuring an adequate supply of laboratory
reagents and consumables as areas needing support for the
improvement of laboratory services. Other areas included
renovating the laboratories, increasing the size of the
laboratory, restricting access to the laboratory and the need
for more interaction between laboratory staff and clinicians.
These suggestions are similar to those reported by clinicians
in a study done by Kundai and others and Petti and others
[11, 23]. The shortage of both personnel and supplies in
laboratories contributes to a lengthy turnaround time as
reported in a study by Lia and others [24]. Thus, the decision
to order laboratory tests is often a choice between accuracy
and expediency. This can lead to diagnoses often being made
using less reliable and less valid signs and symptoms.

6. Conclusion
Our study demonstrated high utilisation of laboratory test
results by clinicians in patient management at NTH and
ADCH. However, clinicians had little confidence in some
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results. Our findings present results from regional tertiary
hospitals. We recommend further studies to understand the
impact of underutilizing laboratory results in a clinical
settings.
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