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ABSTRACT

Background: Important information about medical laboratory providers is not readily avail-
able to all patients, clinicians nor regulators in Kenya. This study was conducted as part of
a wider project aiming to improve access to high quality diagnostics by addressing informa-
tion asymmetries in the Kenyan market for laboratory services.

Objectives: The purpose of this study was to: 1) Gather pricing information for 49 common
laboratory tests from medical laboratories in Nairobi, Kenya, noting where these prices were
publicly available or withheld. 2) Assess patients’ knowledge of testing information including:
turnaround time, price, and test availability.

Method: This was a cross-sectional study where a mystery caller approach was used to survey
49 tests for turnaround time, price, and availability across 13 laboratories selected purpo-
sively. The mystery shopper survey was complemented by 251 patient exit interviews at two
Kenyan hospitals to understand whether patients seeking laboratory tests in Nairobi had
access to such information. All 251 patients were selected by convenience sampling.
Results: We noted that 85% of the private laboratories did not disclose test prices and
turnaround times to their patients. There was a wide range of prices on several key tests,
with private in-facility laboratories charging an average test price of 468% of the average test
price in public laboratories across all the 49 tests. We also found that many patients lacked
key information regarding the tests they needed: 65% did not know the purpose of the test
while 41% did not know the test price at all.

Conclusion: Under the current system, patients have limited access to information regarding
the key criteria required to make a rational decision. This has a significant impact on the
quality, price, and turnaround time (TAT) offered by the medical laboratories that operate in
this dysfunctional market.
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Background

Timely access to laboratory diagnosis is crucial to the
provision of high quality health care [1]. This is
especially important with the current epidemiological
transition to a higher prevalence of non-
communicable diseases [2,3] that require early
laboratory detection for proper management and
care. Barriers to accessing timely diagnosis have
been reported in Sub-Saharan Africa (SSA) and
other Low and Middle Income Countries (LMICs)
[4]. These barriers include; insufficient human
resource, inadequate infrastructure, poor quality,
reagent stock outs and frequent equipment break-
downs leading to test unavailability [4,5]. Usually,
patients are presented with a choice of seeking med-
ical laboratory services in the public sector, private
sector, or from faith-based organisations. As has been
demonstrated for Kampala, a majority of the medical
laboratory services in Nairobi are provided by the
private sector [6,7]. Although private facilities,

especially the private stand-alone laboratories, play
a crucial role in helping patients access diagnostic
tests that may not be available in some hospitals,
the dependence on facilities external to public hospi-
tals has resulted in disjointed health seeking journeys,
thus undermining the concept of a ‘one stop shop’ for
patients.

In some contexts, where patients are not covered
by insurance and are paying out of pocket [8], they
tend to be very sensitive to the price of laboratory
testing. Patients with financial constraints are likely
to seek diagnostic services from public laboratories
where prices are relatively low, an indication that the
Universal Health Coverage (UHC) idea is timely.
Unfortunately, while the public sector is expected to
offer the lowest costs, resource and capacity con-
straints often limit the tests available meaning that
patients may need to seek laboratory testing outside
of this sector [9]. Conversely, patients who are finan-
cially better off may use private laboratories where
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test prices are relatively higher because they believe
the quality may also be higher. These customers are
likely driven by the idea that “You get what you pay
for’, but others have shown the failure of this logic in
this field [7]. Additionally, convenience also plays an
important role for patients seeking laboratory tests.
Normally, patients and clinicians choose medical
laboratories that are convenient to them in terms of
accessibility and those that offer a shorter turnaround
time [10].

Patients, like their clinicians, also expect high qual-
ity diagnostic laboratory services. According to
WHO, laboratory quality is defined by the accuracy,
reliability, and timeliness of the reported test results
[11]. To achieve certificates of quality such as ISO
15,189 [12], clinical laboratories need to operate
within a standard set of procedures and ensure an
acceptable score on all the metrics or indicators of
quality. Such indicators include well-calibrated
laboratory equipment, skilled personnel, regular
internal audits, proper document control processes,
effective management of laboratory operations,
proper reporting of test results, and clearly stipulated
TurnAround Times (TATs)] [11,12]. These metrics
are examined through quality assessment programs
such as Internal Quality Control (IQC), Proficiency
Testing (PT) and laboratory accreditation. Both IQC
and PT are pathways to ISO 15,189 accreditation that
provides an international standard on how a medical
laboratory should be operated. Accreditation to ISO
15,189 is not mandatory for clinical laboratories in
Kenya however, and is well beyond the financial
reach of most laboratories.

In summary, research to date suggest that patients
make choices based on test price, convenience and
their own perception of quality [13]. These percep-
tions of quality and satisfaction among test seeking
patients may include TAT, clear instructions during
specimen collection, availability of the requested tests,
fair cost of service and complete test results [14].
Classical economics [15] tells us that in a well-
functioning market, laboratories would compete
with each other on the basis of their performance in
each of these categories. Patient-customers would
encourage this competition by making rational
choices based on good information and the subse-
quent competition for patients would ensure the
health of the market. We set out to obtain prelimin-
ary data to explore information asymmetries in the
laboratory sector of a major urban African setting.
First, we surveyed test availability, and the willingness
of major medical laboratories to share testing infor-
mation on test prices and TATs. We then investigated
patients’ knowledge of key testing information. We
used a mystery caller approach to collect information
on test availability, test prices and TATs from labora-
tories that did not provide this information publicly.

We purposively surveyed those laboratories who have
a bigger market share and many outlets meaning we
collected information for 91 of the 522 laboratories
registered in Nairobi at the time of the survey. This
was followed by patient exit interviews within two
major public hospitals in Nairobi city. We adopted
a convenience sampling method to interview 251
patients who had been referred by clinicians and
doctors to seek diagnostic tests from the laboratory
sections of the two hospitals. Both sections of the
research were conducted between March and
June 2019. The findings of this study can inform
efforts to improve functioning of the market for
laboratory tests.

Methods
Ethics

This study was approved by the Aga Khan university
Ethics Committee (Ref No: 2017/REC-103 (V6)).

It is regrettable that we were obliged to use
a mystery shopper approach to gather test informa-
tion for many of the laboratories. Such approaches do
not allow for informed consent, and it would have
been preferable to have communicated openly with
the laboratory providers, but this option was not
possible unfortunately. Anecdotal evidence would
suggest that the laboratories withhold pricing infor-
mation because they do not wish to compete on price.
This issue should be a focus of further study, but for
practical reasons during this preliminary research, we
adopted the mystery shopper approach.

Setting

This study was conducted in Nairobi, the capital city
of Kenya. According to the 2019 census report,
Nairobi has a population size of about 4.4 million
people [16]. The medical laboratories in Nairobi can
be classified as public and private with the latter
representing a majority. The private medical labora-
tories are comprised of profit and not-for-profit pri-
vate laboratories such as those owned by Non-
Governmental Organizations (NGOs), of which the
faith-based are one subgroup. Some of these privately
owned laboratories are within a facility such as
a pharmacy, while others are stand-alone labora-
tories. The laboratory services in Kenya are regulated
by the Kenya Medical Laboratory Technicians and
Technologists Board (KMLTTB). According to
KMLTTB records, at least 522 medical laboratories
had been licensed to operate in Nairobi at the time of
study commencement. These consisted of 3 public,
12 faith-based and 507 private laboratories of which
505 were for profit while 2 of them were not-for-
profit.



Data collection

We collected primary data both on test prices and
availability from laboratories as well as from patients
seeking tests.

Pricing survey

A list of all the licensed medical laboratories in
Nairobi was obtained from the KMLTTB and purpo-
sive sampling was used to generate a list of the top
medical laboratory service providers. In the purposive
sampling approach, priority was given to laboratories
that have a large share of the private clinical labora-
tory market, operated as chains and had operational
licenses as at the time of the survey. We also included
an academic (not-for-profit) laboratory, faith-based
and public clinical laboratories. Our study sample
was made up of 13 medical laboratories consisting
of seven private laboratories, two faith-based, three
public and one academic (not-for-profit) laboratory.
The private laboratories were later categorized into
stand-alone and ‘in-facility’ laboratories. One of the
three public laboratories was attached to the National
Referral Hospital (NRH). All seven private labora-
tories operated as part of large commercial chains.
The seven chains represented by these seven labora-
tories have a total of 91 laboratories in their networks
within Nairobi. This represents about 18% of the total
number of the licensed private laboratories.

The cross-sectional survey was conducted between
March and June 2019 to obtain testing information
for each of the listed 13 laboratories. The information
sought for every laboratory included test availability,
test prices and the respective TAT. Most of the tests
used in this survey were obtained from a list of the
top 25 tests that Horton et al found to be the most
common by volume across six different international
hospital sites [1] (Appendix 1). We specified the tests
with the sample type or analyte and this increased
our test numbers from 25 to 49. For example, a test
stated by Horton et al as Calcium was specified into
Calcium ion, Calcium in urine and Calcium in serum.
All 25 tests also appear in the WHO’s Essential
Diagnostic List [17].

Mystery caller approach

Save for one private stand-alone laboratory, most of
the private and faith-based medical laboratories did
not display their test price and TAT publicly to their
customers. Although test prices and TATs among
some public hospitals were not displayed publicly,
patients who inquired were informed how much the
test would cost and the stipulated TAT. The mystery
caller approach was used to collect this information
from the laboratories that did not display the
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information publicly [18-20]. Two trained research
assistants made phone calls to the private and faith-
based laboratories. During the call, the research assis-
tants inquired about the test price, TAT and avail-
ability of any of the two tests picked from our list of
49 tests. For example, a research assistant would call
pretending to be a patient that had been requested by
a doctor to have a malaria smear and random blood
sugar tests conducted. The research assistant would
proceed to inquire if the laboratory had the capability
to offer the tests at that moment, how much each of
the tests would cost, and what the TAT of each of the
tests would be. This was repeated to all the relevant
laboratories on the same day and each of the research
assistants would embark on another pair of tests the
following day. The mystery callers specified the test
name and the test sample during calls in order to
avoid any ambiguity in the pricing and TAT informa-
tion provided. Although the mystery calls were made
to each of the central laboratories of a given chain,
a confirmation of the price was attained by calling
satellite laboratories linked to the laboratory chain
within Nairobi and inquiring about the same. The
information provided through the calls were recorded
in notebooks and then entered into a Microsoft Excel
spreadsheet after the call. All the satellite laboratories
in Nairobi belonging to the same chain had similar
test prices except one chain where test prices varied
from one satellite to another within Nairobi city.
Hence for this provider, only the prices reported
from the central laboratory were used in the analysis.
Quality assurance information regarding accredita-
tion of these laboratories was obtained from the
respective laboratory websites and confirmed by the
publicly available databases of the Kenya
Accreditation Services (KENAS) [21], South African
National Accreditation System (SANAS) [22] and the
College of American Pathologists (CAP) [23].

Patient exit interviews

We sought to understand if patients had access to
relevant information about the tests they needed and
how the information they had informed their choices.
To achieve this, convenience sampling was used to
recruit patients seeking laboratory tests for face to
face interviews as we did not want to cause long
queues and unnecessary delays [24]. A
structured interviewer administered questionnaire
was used. The study investigators sought permission
to speak to patients seeking laboratory tests in two
public hospitals in Nairobi. Public hospitals were
chosen because most of the patients in Nairobi use
public facilities for consultation and treatment.
However, these public facilities tend not to have the
required tests available dependably or the tests are
not covered by public insurance.

semi-
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We set up a station at the entrance of each of the
two laboratories for two days at each facility and
patients exiting all clinics including antenatal care
with test request forms were directed to us by the
clinicians. Data were collected in two sessions
every day, the morning session and the afternoon
session. At least 60 study participants of 18 years
and above were targeted on each day of data collec-
tion. This was approximately 30% of all the patients
seeking laboratory tests in their respective hospitals.
Patients under 18 years of age were only recruited if
they were accompanied by an adult who became the
study respondent.

A semi-structured questionnaire was then used to
obtain information from the patients and their guar-
dians. For example, the patients were asked whether
they knew the price of the test they wanted to request,
its availability and the TAT. The tests requested were
confirmed from the patients’ test request forms.
Additionally, we also asked them if they considered
test quality when seeking for laboratory tests, how
they identified good quality laboratories and if they
knew that poor quality tests could result in misdiag-
nosis. We later informed them of the exact test price,
TAT and whether the laboratory in the same public
facility was offering the test at that time. All the
responses provided by the participants were entered
into REDCap and sent to the server of KEMRI
Wellcome Trust.

Data management and analysis

Although data were collected from 251 patients seek-
ing laboratory tests, a total of 6 respondents were
excluded from the analysis due to incomplete data.
The findings reported are therefore based on the
responses provided by 245 study participants. The
data were analysed both in Microsoft excel 2016 and
R statistical software version 4.0.5 [25]. Microsoft
excel 2016 was used to summarise the data as per-
centages, means, proportions and some of the gra-
phical presentations. We used R statistical software to
show the variations in average test prices of common
tests presented in Figure 1. Test availability was cal-
culated by counting the number of tests a given
laboratory was able to offer of the total 49 tests and
then converted to a percentage.

Results

Pricing Survey: The study collected information on
49 tests within 13 central laboratories (described
above). We noted that 85.7% of the private facilities
and the two faith-based laboratories did not provide
information on test price and TAT publicly to the
patients. None of the three public facilities displayed
their TATs publicly to their clients. However, two of

these public laboratories displayed their test prices for
their clients to refer and consider. Test availability
was highest in stand-alone laboratories as they
offered 95.9% of the tests on average, compared
with 91.8% in private-in-facility laboratories and
51% in public laboratories. Test availability within
public laboratories 8, 9 and 10 was 65.3%, 40.8%
and 46.9% respectively (Table 1). In terms of quality
assurance, all the private and faith-based laboratories
surveyed had their central laboratories accredited to
ISO 15,189 by at least one quality assurance provider
(Table 1). Most of the accredited laboratories were
accredited by KENAS although few others were
accredited by SANAS and CAP.

There was great variation in test prices among the
laboratories. Mean prices across all 49 tests in stand-
alone private laboratories were 300% of the mean in
public laboratories and 468% in private in-facility
laboratories compared to public. Public laboratories
have the lowest mean test prices, with some tests such
as HIV viral load and other tests for children under
5 years being free of charge. Malaria smear test had
the largest price discrepancy with the private-in-
facility laboratories charging up to 6 times more on
average as compared to the public laboratories
(Figure 1).

Customer/patient questionnaire

A total of 251 patients or their guardians were inter-
viewed from the two public hospitals although our
analysis was based on 245 of them who had complete
data. Of the 245 respondents, 70.6% were female
while 29.4% were male. The average age of the
respondents was 33.7 years and 60.8% of them were
employed. The overall number of tests requested was
371 as observed from the 245 test request forms. The
highest number of tests noted on a single test request
form were six and these included: Liver Function
Tests, full haemogram (Complete Blood Count plus
a smear), sickling test, Urine chemistry, Oral Glucose
Tolerance Test and Syphilis test (VDRL). The full
haemogram test, Urine chemistry and Malaria smears
were the most frequently ordered tests at 86, 43 and
31 respectively as shown in Figure 2.

Of all the 245 study respondents, 64.9% did not
know the purpose of the laboratory tests requested by
the clinician. Only 86 participants attempted to state
exactly what the laboratory test was for and out of
these, 75.6% correctly determined the use of the
laboratory test requested while 24.4% made an incor-
rect statement about the purpose of the test.

The majority of patients had no information on
the test price. Of the total respondents, 41.2% said
that they did not know the price of the tests at all
while a further 34.7% who attempted to estimate the
test price underestimated it. On average, patients that



GLOBAL HEALTH ACTION e 5

FHG Hb
14
—
. ﬁ
oy ‘
6
4 — =
2_
0
10 4 Malaria smear ESR
E
S 87
w
=) T
8 6
=
g
g 41 —
[+
g
< 24
—— —
RBS Urine Chemistry
. i
| -
. T
54
44
34
2 — -
1 ﬁ
0

2 2 9 b 2
s £F £ 2 z
S ® g9 3 o =
> 0 =S T
>l & 8 =

& =
e g .8 < ‘S
A &9

2 = 2 3 2
s £%F 5 Z =
S @ B < 5 I
- e o |
cE (>0 S £
= = < |

& =

Figure 1. Comparison of the average test prices of the most common tests among clinical laboratories in Kenya, 2019. The
clinical laboratories studied consisted of private stand-alone (N = 3), private-in-facility (N = 4), academic (N = 1), faith-based
(N = 2) and public laboratories (N = 3). The tests include Full haemogram (FHG), Haemoglobin test using Hb meter (Hb), Malaria
smear, Erythrocyte Sedimentation Rate (ESR), Random Blood Sugar (RBS), and Urine chemistry. These six tests were selected for
this comparison based on the fact that each of the studied laboratories was able to offer them at the time of the survey. The
test prices were converted from Kenyan shillings to USD at a rate of KSH 100 for 1 USD.

attempted to guess the actual test price underesti-
mated it by 41.5%. Although 59.6% of all the respon-
dents mentioned that they valued quality when it
comes to laboratory testing, 45.2% of those who
valued quality agreed that it was difficult to identify
a good quality laboratory. Generally, 38% of all the
study respondents found it difficult distinguishing
good quality laboratories from poor quality ones.
Nonetheless, some patients (13.1%) trusted

government laboratories as good quality laboratories
while 15.1% others mentioned that they relied on
reviews from other people such as friends and rela-
tives as indicators of quality in medical laboratories.
Almost 10% of the respondents trusted that doctors/
clinicians always referred them to good quality
laboratories (Figure 3).

Based on the actual TAT information provided by
the laboratories, the average TAT of the 371 tests
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Table 1. Test availability and publicly available information
on price and turnaround time (TAT) of tests among clinical
laboratories in Kenya, 2019.

Number
of 49
Pricing TAT tests Main

Laboratories information information offered laboratory
surveyed public public (%) accredited
Private-in-

facility
Laboratory T No No 49 (100)  Yes
Laboratory 2 No No 47 (95.9) Yes
Laboratory 3 No No 40 (81.6) Yes
Laboratory 4 No No 45 (91.8) Yes
Private

Stand-

alone
Laboratory 5 Yes Yes 49 (100)  Yes
Laboratory 6 No No 48 (97.6) Yes
Laboratory 7 No No 44 (89.8) Yes
Public
Laboratory 8 No No 32 (65.3) Yes
Laboratory 9 Yes No 20 (40.8) No
Laboratory Yes No 23 (46.9) No

10
Faith-based
Laboratory  No No 40 (81.6) Yes

1
Laboratory No No 39 (79.6) Yes

12
Academic
Laboratory Yes Yes 23 (46.9) No

13

requested by patients was two hours with a range of
1-72 hours. The longest turnaround
72 hours for a test requiring bacterial culture (high
vaginal swab culture and sensitivity test). At least,
28% of the interviewed patients did not know how
long they would wait to get their laboratory results.
Almost half of the respondents underestimated TAT
while 14.7% overestimated the TATs. Only 11.4% of

time was

the laboratory seeking patients correctly identified the
TATs of their tests (Figure 4).

Discussion

Our preliminary data revealed a significant lack of
transparency in the medical laboratory market in
Nairobi, especially in the private sector. While opa-
city on price is well noted in developed settings [26],
we are not aware of similar findings for East Africa or
other LMICs. In the USA, Mehrotra et al observed
that although a significant proportion of health care
seeking patients preferred to compare prices across
providers before obtaining care, this information was
not readily available [27]. About 85% of the private
laboratories in our study did not provide information
on price and TAT publicly to their potential clients.
The reasons for this remain unclear, though anecdo-
tally, it seems that fear of price competition in the
private sector and highly variable supplier costs
(partly driven by inflation) are some of the drivers.
Presumably, this makes it difficult for patients to
make informed decisions about which laboratories
to visit when in need of diagnostic services. This
opacity results in information asymmetry which, in
turn, makes patients vulnerable to exploitation
[28,29]. Although public laboratories have no restric-
tions regarding sharing of their pricing information
and TAT, there is clearly a need for them to display
the prices conveniently for patients. This could be the
main reason as to why many patients interviewed did
not know the exact prices of the tests that were read-
ily available in public laboratories. Similarly, it is also
possible that some of the patients who correctly
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Figure 2. Number of the requested tests among clinical laboratories in Kenya. The tests include; Full haemogram (FHG), Urine
chemistry, Malaria smear, Helicobactor pylori Antibodies in blood (H. pylori Ab (Blood)), Syphilis (Venereal Disease Research
Laboratory test (VDRL)), Blood grouping, S. typhi Antigen Test in blood (SAT) Blood), Human Immunodeficiency Virus Rapid
Detection Test (HIV(RDT)), Liver Function Test (LFT), Stool Microscopy, Urea Electrolytes and Creatinine panel (UEC), Erythrocyte
Sedimentation Rate (ESR), Rheumatoid Factor (RF), Random Blood Sugar (RBS), Lipid profile and others. The total number of

tests ordered was 371 (n = 371).
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Figure 4. Patients’ feedback on TAT (n = 245). The expected turnaround time (TAT) is the waiting time that the patients guessed
initially before we informed them the Actual TAT that the laboratories had provided to the study team.

identified the prices of tests could have obtained
them from any relevant hospital department such as
the payment section. Although the medical laboratory
services in Kenya are regulated by KMLTTB, the
KMLTTB has no control over the dissemination and
display of test pricing, TAT or quality certificates.
Generally, there is no legislation or policy in Kenya
mandating all clinical laboratories to display their
pricing information to their customers.

As the sole regulator of clinical laboratory services
in Kenya, KMLTTB is mandated with five main
responsibilities: indexing or examination of college
students taking up careers in medical laboratory
sciences; registration and licensing of all laboratory
staff in Kenya; developing policy guidelines for the
implementation of the Continuing Practice
Development (CDP); and regulation of all In vitro
Diagnostics (IVDs) intended for laboratory testing.
Most importantly, KMLTTB regulates the conduct,
practices and licensing of laboratory businesses in
Kenya [30]. However, challenges such as financial

constraints due to inadequate funding from the gov-
ernment have made the board focus more on licen-
sing for revenue generation and it may be that this
does not sustain the other mandates of the board.
Also, overlapping roles between KMLTTB and other
bodies such as Kenya Medical Practitioners and
Dentist Board (KMPDB), Pharmacy and Poisons
Board (PPB) and KENAS make it difficult for
KMLTTB to accomplish all its roles effectively [30].
As part of its role in laboratory business regulation,
the KMLTTB also enforces mandatory quality assur-
ance through regular physical laboratory visits to
ascertain whether the laboratories and their staff
have active practising licenses and that the IVDs
used are validated [31]. Voluntary laboratory quality
assurance in Kenya is independently managed by
KENAS [32] which is a separate entity from
KMLTTB, with similar splits in responsibilities nota-
ble in other SSA countries and Latin America [33].
However, in high-income countries such as the USA,
UK and China, the regulatory agencies are also
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involved in mandatory and voluntary quality assur-
ance of medical laboratories [34,35]. Generally, most
of the clinical laboratory regulatory agencies world-
wide do not seem to have control over test prices and
TATs. If the clinical laboratories in Kenya were to
make testing information public, the regulator would
more easily monitor the trends in test prices which
could guide policies to ensure that patients have
access to laboratory diagnostic services.

The average test price among private-in-facility
laboratories was 468% of the average test price in
public laboratories. Similar findings on test price
variations have also been reported among private
laboratories in Kampala, Zimbabwe and the USA
[36-38]. The high test prices in these laboratories
could be attributed to costs associated with maintain-
ing quality assurance, but other contributing factors
may be related to the quality of kits and equipment
being used. Quite often, health insurers limit their
clients to specific healthcare providers and under
such restrictions, patients may not have alternatives
even if prices are higher. These in-facility laboratories
provide a one-stop shop unlike the stand-alone
laboratories where patients have to move back and
forth and themselves become responsible for convey-
ing test information. Additionally, the relatively high
test availability (91.8%) within the private-in-facility
laboratories guarantees test accessibility to their
patients, and this may allow these laboratories to
charge a higher rate across all tests.

Slightly more than half of the participants inter-
viewed (59.6%) said that they value quality when
seeking for laboratory tests. Unfortunately, many of
them find it difficult to differentiate between good
and poor-quality laboratories. At least 13% of the
interviewed patients said that they relied on govern-
ment laboratories for quality tests while 10% men-
tioned that they trusted laboratories to which their
clinicians or doctors referred them. Some clinicians
have relationships with laboratories and are incenti-
vized to send their patients to those laboratories while
in other cases, they simply want a reliable result for
their patient and for themselves. The fact, however,
remains that government laboratories have limited
test menus (47%-65%) mainly due to lack of proper
equipment, reagent stock outs and inadequate per-
sonnel [5,39]. A similar finding on unavailability of
essential tests has been reported among public hospi-
tals in Ghana [40]. Under such circumstances, clin-
icians either treat empirically or make use of the few
available tests to rule out some morbidities or justify
a certain prescription. This could be the reason why
the full haemogram test was frequently requested. It
is possible that clinicians use this test as a primary
means of checking for bacterial infection in blood
[41]. Neither of the two public hospitals offered
blood culture tests. Although full haemogram tests

can help flag inflammation through monitoring of
leucocytosis, not all inflammations are bacterial.
This raises questions on the cost effectiveness and
scientific use of laboratory testing [42,43].
Equipping public hospital laboratories with the neces-
sary resources would therefore improve patient qual-
ity of care through test accessibility while protecting
patients from high costs of private sector laboratory
diagnoses. Test availability within the studied aca-
demic laboratory was low (46.9%), most likely
because they have a major focus on academia and
do not generally serve external, walk-in patients.
Consequently, private laboratories provide a fallback
for patients in need of laboratory testing. In some
cases, patients may end up choosing laboratories
based on pricing alone, but price is not a guide to
quality [7,27] as even low quality testing laboratories
could inflate their prices to maximize profit, and so
there is a need to help both clinicians and patients to
understand this.

Diagnostic testing is comprised of many processes
that happen behind the closed doors of clinical
laboratories. Evaluating quality and issuing certifica-
tion requires both access and expertise. It would be
desirable to educate patients and clinicians to seek
services from laboratories that have certificates of
participation in PT or verified quality accreditations.
Laboratories taking part in such programs usually
display these certificates publicly at the reception
areas of their laboratories and on their websites.
The main challenge, however, is that such certifica-
tions are not mandatory, and indeed, they come with
costs that mean that most clinical laboratories do not
have them. Although all the private laboratories that
we surveyed were accredited, this is because we only
included large private laboratories with bigger market
share in this study. Unlike these few bigger labora-
tories, many of the small and medium private labora-
tories in Kenya are not accredited. There is an
opportunity to make this information available to
potential laboratory test seeking clients. Given the
high literacy and smart phone ownership level in
Nairobi city [44], one possibility is to use a digital
marketplace app where patients can choose labora-
tories based on provided information such as test
availability, test prices, TAT and quality certifications
[45]. Besides helping patients, such a platform would
also drive healthy competition whereby the quality
certifications attained by each facility would more
clearly be notable by patients and would become
a more important point of comparison. We believe
that this would be a good incentive to motivate the
laboratories towards accreditation.

Regulation of laboratory test prices, especially in
the private sector, is a complex issue and seemingly
beyond the powers of most laboratory regulatory
agencies. However, one possible way of ensuring



accessibility to diagnostic testing is for the Kenyan
government to introduce a policy ensuring that all
public laboratories are well equipped to conduct all
the essential diagnostic tests as set out by the WHO
[17]. Such a policy would be timely, particularly given
Kenya’s stated desire to achieve UHC [46]. This could
reduce delays in finding desperately needed services
by providing a one-stop-shop for patients seeking
care in public facilities who tend to be poorer while
also suffering from a higher disease burden [47].
Similarly, there is a need for continued monitoring
of testing services in LMICs and this could be vastly
improved by utilising existing resources such as the
District Health Information System (DHIS2).
Laboratory testing data are reported monthly from
all general hospitals in Kenya including the private
sector, but results are currently partial and low qual-
ity. Such data would be extremely useful in monitor-
ing of laboratory test requests, test use and test
accessibility of the primary essential tests. We suggest
further research in this area to fully understand why
most of the laboratories we purposively sampled did
not share their test prices and TATs more publicly
and how efforts to encourage this may improve over-
all access to laboratory diagnosis. Such findings could
inform the MoH of possible actions to ensure trans-
parency in the Kenyan medical laboratory market.

Limitations

Although the mystery shopper approach is an
accepted way of collecting withheld information,
especially in the business sector, we did not obtain
consent from the non-public laboratories from which
we collected the pricing data and it would have been
preferable to have had their full cooperation.
However, this was the only viable approach of col-
lecting the exact test prices charged to patients. The
pricing data obtained in this survey were completely
anonymized such that they cannot be linked back to
the respective laboratories. Separately, we did not
physically confirm from the laboratories whether
they had the capacity to conduct the tests as informed
during the mystery shopper call. This could have led
to overreporting of test availability although it is rare
for a laboratory to give false information regarding
test availability to a prospective client whom they are
expecting to visit their premises to have the test
conducted. Most importantly, the findings reported
in this study were summarized as proportions, per-
centages and means. The authors acknowledge that
further statistical approaches would have been useful
in drawing conclusive inferences from this study. For
instance, inferential statistics comparing the average
test prices across laboratory categories would confirm
if the deviations in test prices were statistically sig-
nificant. Nonetheless, it is clear from the calculated
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average test prices that different laboratory categories
have different price ranges. It is also possible that our
finding on low knowledge of test use among the
participants could be attributed to literacy levels, but
we are certain that cities such as Nairobi have the
highest number of literates compared to non-urban
settlements. Finally, this was a small study that aimed
to collect preliminary data on test availability, test
costs and patients’ access to such information within
purposively selected facilities. The patients inter-
viewed in the patient exit interviews within the two
public hospitals were also selected based on conve-
nience sampling to avoid delayed care consequently
resulting to a small sample size. Therefore, the results
obtained here may not be a representative of all the
medical laboratories in Nairobi and patient responses
were only gained from those using the public sector.

Conclusion

Under the current system, patients have limited
access to information regarding the key criteria
required to make a rational decision. This has signif-
icant impact on the quality, price, and TAT offered
by the medical laboratories that operate in this dys-
functional market. There is a clear need for all clinical
laboratories to provide this vital information to their
clients. Patients should also be given access to simpler
metrics that they could use to distinguish poor and
good quality laboratories. The opaque nature of test-
ing information in the current clinical laboratory
market in Nairobi limits access to high quality diag-
nostics and in turn, this limits the potential for higher
quality medical care. There is an opportunity to
enable this market to work better. In addition to
more traditional means of working with the regulator
and the ministry to encourage more open informa-
tion in the market, we are excited by the prospect of
digital health interventions. One possibility is to use
a digital marketplace app, in the same way that has
been done in other sectors where customers choose
taxi drivers, second-hand sellers or holiday lettings.
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Appendix 1: Tests for the mystery shopper survey

Tests
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Complete blood count (CBC)

Urea, Electrolytes and creatinine (EUCs)
Creatinine (urine)

Urine chemistry

Malaria smear

Malaria Antigen test (RDT)

Random blood glucose

75 g Glucose Tolerance Test -OGTT (Normal)
Fasting glucose

Glucose tolerance, 2 hrs gestation
High-sensitivity C-Reactive Protein
C-Reactive Protein

Liver Function Tests

Helicobacter pylori, Antibodies in serum
Helicobacter pylori, Antigen in stool
Thyroid Function Panel

Urine Microscopy

Urine culture

HBA1c

Haemoglobin test (Hb meter)

HIV Screening Tests, ELISA

HIV viral load monitoring

HIV Rapid test

Erythrocyte Sedimentation Rate (ESR)
Pregnancy Test, serum (hCG, serum)
Pregnancy Test, RDT urine (hCG, Urine)
Calcium, serum

Calcium ionized

Calcium, Random urine

Blood culture

Syphilis Test, VDRL

Uric acid, Serum

Uric acid, urine

Magnesium, serum

Magnesium, urine

Troponin T

Troponin |

Lipid profile

TSH

Total bilirubin in serum

Direct bilirubin in serum

Bilirubin profile (Total and direct)
Pap smear

Total protein

Electrolytes

Phosphate Inorganic

Phosphate

Blood grouping and crossmatch
Crossmatch
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