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Background: We determined the availability and pricing of laboratory testing in the Northern Region of Ghana

to identify current gaps with respect to the WHO’s Essential Diagnostics List (EDL).

Methods: A representative sample of facilities offering diagnostic testing within the Northern Region was geo-

graphically mapped and evaluated, with random sampling stratified by population density. Data were collected on

testing menus, volumes, turn-around times, and out-of-pocket test prices. A total of 27 health centers and 39 clini-

cal laboratories were surveyed between June and August 2019.

Results: Health centers offered a median of 2 of 20 tests recommended by the WHO for facilities without labora-

tories. The most common tests offered included point-of-care tests for malaria, HIV, and pregnancy. Clinical labo-

ratories offered a median of 11 of 72 tests on the EDL. These facilities most commonly provided testing for ma-

laria, HIV, pregnancy, HBsAg, urinalysis, HCV Ab, syphilis, glucose, and CBC. Urban laboratories had a total of 36

EDL tests available while rural laboratories had 12. Test prices were higher in private compared to public laborato-

ries. National Health Insurance reimbursements were lower than out-of-pocket prices (38%), and when controlling

for test price, test availability was negatively associated with this gap in reimbursement.

Conclusions: Availability of diagnostic testing in Ghana’s Northern Region is severely limited compared to the

WHO’s EDL. The disparity is pronounced in rural facilities. Reimbursement rates should be reset to more closely

match out-of-pocket test prices in order to achieve the Universal Health Coverage target of the Sustainable

Development Goals.

INTRODUCTION

To address the problem of diagnostic capacity,
particularly in low- and middle-income countries
(1), the World Health Organization (WHO) released

the first edition of the Essential Diagnostics List
(EDL) in 2018, with the 2nd version released in
June 2019 (2). In 2018, India became the first
country to adopt a National EDL (3). Essential diag-
nostics are defined as those that “satisfy the
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priority health care needs of the population and
are selected with due regard to disease preva-
lence and public health relevance, evidence of effi-
cacy and accuracy, and comparative cost-
effectiveness; similar to the definition of an essen-
tial medicine.” In addition, the EDL lists a subset of
tests recommended for facilities without laborato-
ries, which often provide primary care.
The establishment of a benchmark for labora-

tory testing allows for the characterization of gaps
in current diagnostic capacity. In 2011, a survey of
laboratories within all market sectors of Kampala,
Uganda, found only 6 tests were available in more
than half of the facilities (4). Furthermore, only 2
tests were performed per person annually, in
stark contrast to the numbers reported in the
United States, which were over an order of magni-
tude higher (5, 6). Between 2017 and 2018, an-
other study was conducted in India by Kohli et al.,
using the EDL for nonlaboratory facilities to exam-
ine diagnostic testing in primary health centers
within the public sector (7). They found significant
gaps in test availability, as well as large variations
across districts.
In this study, we surveyed private and public fa-

cilities for in vitro diagnostics, including stand-
alone laboratories, across multiple health system
tiers, in both urban and rural settings within the
Northern Region of Ghana. This region contains
one of the fastest growing cities in the country but
is relatively remote, with 61% of the population liv-
ing in poverty (8, 9). The poverty line in Ghana is

1314 Ghanaian Cedi (GHC) (228 USD) per person
per year. Poverty incidence is higher in the north-
ern half of the country, and higher in rural areas
(10). In 2019, 43% of the country’s population lived
in rural areas (11). Ghana is one of a few countries
in sub-Saharan Africa that has made significant
progress toward Universal Health Coverage (12)
and was the first country in sub-Saharan Africa to
establish a national health insurance program
(13), launched in 2003. Tests have a reimburse-
ment rate set by the Ghana Health Service, which
is available to both private and public facilities that
are accredited (14). These features of Ghana make
a survey of laboratory testing in the country to be
of particular importance, as it can begin to charac-
terize the impact of national health insurance pro-
grams on the availability of diagnostics.

METHODS

This study was comprised of a cross-sectional
in-person survey for all known hospitals, health
centers, and stand-alone laboratories in selected
districts in the Northern Region, as well as a set of
larger hospitals in the region. In descending order,
Ghana’s tiered health system includes hospitals,
primary care health centers, and Community-
Based Health Planning and Services (CHPS) sites.
There is also significant nonpublic provision of
health services, including hospitals and stand-
alone laboratories. We did not include CHPS sites

IMPACT STATEMENT

This study is an in-depth clinical laboratory survey of multiple health system tiers in a lower-middle-in-

come country. When benchmarking to the World Health Organization Essential Diagnostics List, we found

that laboratory services are extremely limited in the Northern Region of Ghana and that National Health

Insurance reimbursement is far below free market prices.
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in this study. Following the Sampling Manual for

Facility Surveys (15), we created a list frame and an
area frame. The list frame consisted of the large
facilities, defined as facilities with laboratories and
at least 100 beds. The area frame included the 26
Northern Region districts stratified into 5 groups
based on population density. Two districts were
randomly sampled from each of the five strata:
high, medium-high, medium, medium-low, and
low.
This sample size was powered for a relative vari-

ance of 0.25 (i.e., 25% precision) on the fraction of
EDL tests offered in each facility, estimating a pri-
ori that facilities would offer 50% of EDL tests, and
a design effect of 1.2 to account for clustering
when actual clustering is not known and likely to
be small. We then adjusted our sample size to the
number of total facilities in the region. This
resulted in a sample of 34 facilities with clinical
laboratories and 43 health centers without labora-
tories, representing 54% of laboratory facilities
and 41% of health centers in the region. The field
survey was conducted between June and August
2019.
Using REDCap checklists (16, 17), surveyors vis-

ited each facility to document all tests provided,
testing volumes, and out-of-pocket prices.
Healthcare personnel were interviewed regarding
their laboratory conditions and major challenges.
Challenges were coded using thematic analysis.
Facilities were considered to be laboratories if
they had a laboratory technician on staff, other-
wise they were classified as a health center. For
the purposes of this study, tests identified in the
field and those in the EDL were grouped by um-
brella terms for test analytes. For example, both
CK-MB and troponin were listed as “cardiac
markers”; any kind of glucose testing (e.g., by
handheld meter or automated chemistry analyzer)
was listed as “glucose.” This resulted in 20 EDL
tests for health centers (Supplemental Table 1)
and 72 EDL tests for facilities with laboratories
(Supplemental Table 2). Cluster analysis was used

to determine test availability subgroups within
data at the laboratory level. K-means clustering
was done using the elbow method to determine
high, medium, and low testing availability.
Test tariffs were obtained from a list published

by Ghana’s National Health Insurance Scheme
(NHIS) in 2019. While EDL availability was deter-
mined using our umbrella terms, price analyses
were calculated with individual tests that had a
corresponding reimbursement rate. Since the
public system’s facilities and staff are funded by
Ghana Health Services, and there may be greater
pressure on public facilities to adhere to NHIS
pricing schemes even for out-of-pocket payments,
public vs private pricing for testing might rationally
differ. Since private labs can also receive test reim-
bursements from the NHIS, our reimbursement
analysis was done with prices from the private
sector, where out-of-pocket prices are arguably in
greater market equilibrium. While most EDL-
recommended tests were reimbursed through
NHIS, several were not, or were also subsidized by
public health initiatives thus distorting pricing, in-
cluding the meningitis panel, HIV serology and vi-
ral load, CD4 lymphocyte count, hepatitis C virus
(HCV) viral load, hepatitis B (HBV) e antigen, HBV
viral load, acid-fast bacillus (AFB), GeneXpert MTB/
RIF for TB, and lipase. All the tests above were re-
moved from cost analyses.
Statistical differences for EDL availability were

calculated using Kolmogorov–Smirnov tests. A
multivariable regression model was used to deter-
mine which laboratory attributes were associated
with increased EDL availability, including urban
vs rural status, standalone vs within facility
placement, and public vs private vs religious/NGO
ownership. Log-linear mulitivariable and single
variable regressions were used to characterize the
association of reimbursement gaps, price levels,
and availability of tests.
All analyses were done in R Statistical

Environment v3.6.2. This survey was a collabora-
tion between the Ghana Health Service and the
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University of Michigan. IRB approval was provided
by both institutions.

RESULTS

We collected complete data from 66 facilities,
27 health centers and 39 laboratories, visiting 9 of
the 10 targeted districts. A test menu was missing
from 1 laboratory. In total, 15 facilities were not
visited due to harsh traveling conditions or safety
concerns: all 5 Mamprugu Moagduri district facili-
ties, 2 Bole district health centers, 5 Bunkpurugu
Yonyo district health centers, and 1 Kpandai dis-
trict health center. In addition, we did not survey
the Tamale Teaching Hospital.

Essential Diagnostic List Availability

Testing availability was significantly lower at
health centers compared to facilities with labora-
tories (P¼ 0.004; K-S test) (Fig. 1). Health centers
offered a median of 2 out of the 20 tests (10%) on
the EDL for nonlaboratory facilities, with a range
from 1 to 5 tests. Laboratories offered a median
of 11 out of 72 tests (15%) on the EDL, with a
range from 1 to 27 tests (Fig. 1).
Among health centers, only 2 EDL-

recommended tests (malaria and HIV) were of-
fered in over 50% of both urban and rural facili-
ties. Urine pregnancy tests were offered in over
50% of urban facilities and at 24% of rural facili-
ties. Hemoglobin and urinalysis were offered in
less than 50% of both urban and rural facilities
(Fig. 2).
In total, laboratory facilities had 36 tests avail-

able from the EDL. These tests are shown with
their availability at both urban and rural settings

EDL 2019 Availability
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Fig. 1. Histogram of EDL v2 Test Availabity:
Health Centers vs Facilities with Laboratories.

Histogram showing EDL avaiilabilty of health centers and
laboratories. Additional x axes represent total % of EDL
tests on the EDL list for health centers and laboratories (72
tests for laboratories, 20 tests for health centers).
Kolmogorov-Smirnov test between EDL availability at labo-
ratories and health centers was significant: P-value¼ 0.004

Urinalysis

Hemoglobin

Urine Pregnancy Test

HIV, Ab

Malaria (RDT/Smear)
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% of HCs performing test
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EDL Tests not offered at any facility: Blood Typing, CD4 Count, Cholera Test, 
CrAg, Glucose, HbA1c, HBeAg, HBsAg, HCV, HIV-EID, Influenza A/B Test, rk39, 
Syphilis Serologies, Tuberculin Skin Test, Whole Blood Lactate

Fig. 2. Health center test availability: urban vs
rural.

Availability of EDL tests in 10 urban and 17 rural health
centers. Kolmogorov-Smirnov test between EDL availabil-
ity at urban and rural health centers was not significant:
P-value ¼ 1

ARTICLE Essential Diagnostics in Northern Ghana

................................................................................

4 JALM | 1–12 | 00:0 | 2020

D
ow

nloaded from
 https://academ

ic.oup.com
/jalm

/advance-article/doi/10.1093/jalm
/jfaa190/6016498 by M

cG
ill U

niversity Libraries user on 04 D
ecem

ber 2020



(Fig. 3). Over 50% of urban facilities offered testing
for HIV, malaria, HBsAg, HCV Ab, syphilis, urinaly-
sis, urine pregnancy test, glucose, and CBC. These
tests were also available in over 50% of rural facili-
ties with the exception of CBC, which was replaced

with hemoglobin. Most tests identified (26) were
offered in fewer than 50% of urban facilities and
37 tests of the 72 EDL-recommended tests were
not offered in any urban facility. There were 3 tests
offered in less than 50% of rural facilities and 60

Cardiac Markers
HBeAg

HBV−Viral Load (Quant.)
HCV−Viral Load (Quant.)

HIV Viral Load
Lipase

Pancreatic Enzyme
AFP
LDH

Occult Blood
CD4 Count

DAT/IAT
PSA
TSH

Beta HCG Level (Quant.)
Culture/Sensitivities (Blood, Urine, Fluids)

GeneXpert MTB/RIF
Electrolytes

HbA1c
HBV Serologies

Lipid Profile
Sickle Cell Testing

G−6−PD
Liver Panel

Renal Function Test
AFB

Hemoglobin
CBC

Glucose
Syphilis Serologies

Urine Pregnancy Test
HCV, Ab
HIV, Ab

Malaria (RDT/Smear)
Urinalysis

HBsAg

0 25 50 75 100
% of Labs performing test

Urban
Rural

High

Medium

Low

EDL Tests not offered at any facility: BCR-ABL1, Blood crossmatching, Blood pH and gases, CBC 
Microscopy, Chlamydia/Gonorrhea Test, CrAg, Cytology, D-Dimer, Dengue virus, ER/PR, Fibrinogen, 
Flow Cytometry, Fungus Culture, HCV NAT or Core Ag, HER-2, Histopathology, Histoplasma an�gen, HIV-
EID, HPV test, IgM an�-HBc, Immunoglobulin plasma levels (IgG, IgA, IgM), Immunohistochemistry (IHC), 
Inflammatory marker, Iron Panel, LAM, LPA, Stool ovum/parasite, Pap Smear, Phosphate, Post-mortem 
Examina�on, PT/INR, PTT, Tb Culture and Suscep�bility Tes�ng, TST/IGRA, Uric Acid, Zika Virus  

BMP was excluded but would include facili�es that offered electrolytes + renal func�on test + glucose
CMP was excluded but would include facili�es that offered electrolytes + renal func�on test + glucose + liver func�on test

Fig. 3. Facilities with laboratories test availability: urban vs rural.

Availability of EDL tests in 29 urban and 10 rural facilities. Tests are separated into 3 clustered categories for high, medium,
and low availability using k-means clustering. Kolmogorov-Smirnov test between EDL availability at urban and rural laborato-
ries was significant: P-value < 0.001
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EDL-recommended tests were not offered in any
facility.
Table 1 shows our linear model for predicting

EDL availability among the laboratory facilities in
the Northern Region of Ghana. Compared to rural
labs, being an urban lab had a trending associa-
tion with higher EDL availability (P¼ 0.06).
Compared to hospitals, being a health center was
associated with lower availability of EDL tests
(P<0.001).

Price and Reimbursement

Figure 4 shows the EDL tests available for reim-
bursement, their reimbursement rate, and me-
dian price in public and private facilities, as
advertised to those who will pay out-of-pocket.
Tests are sorted by the median out-of-pocket test
price. Out of the 35 EDL tests included in price
analysis, the reimbursement rate was on average
38% of the out-of-pocket price in the private sec-
tor. A higher variety of tests was offered in the pri-
vate sector. The median test price in the private
sector was greater or the same as tests in the
public sector. Reimbursement from NHIS ranged
from GHC 5 to GHC 19 (0.9—3.3 USD) while out-
of-pocket fees ranged from GHC 10 to GHC 80

(1.7—13.8 USD). In the private sector, the log of
the reimbursement percentage of out-of-pocket
pricing was positively correlated with availability
(b1¼ 28, P<0.001; Fig. 5) such that an increase in
reimbursement percent by 1 percent was associ-
ated with an increase in percent availability of
0.28. Multivariable linear regression of test avail-
ability showed a positive association for the log of
reimbursement percent (b1¼ 21, P¼0.04) but
not the log of test price (P¼0.36).

Challenges Faced in Providing Laboratory
Tests

The most widespread challenge, reported by 44
facilities, was the lack of proper equipment and
supplies. Of these, 33 stated having improperly
trained staff or a shortage of staff altogether.
Issues with general infrastructure and space were
mentioned by 22 facilities, with 7 describing prob-
lems with electricity. Financial constraints were
identified by 14 facilities. Six rural facilities de-
scribed inadequate accommodations for their
staff, who commuted for days as a time.

DISCUSSION

This survey of laboratories and health centers in
the Northern Region of Ghana is important for
two reasons. It demonstrates that availability of
EDL tests is low, and also provides baseline data
against which the adoption of a national Essential
Diagnostics List can be measured. Just as the
WHO Essential Medicines List has been accompa-
nied for decades by studies reporting the availabil-
ity and pricing of essential medicines in different
countries (18–22), it is important to begin to re-
port on the availability and pricing of essential
diagnostics.

Availability of Tests

In this study, we compared the availability of
tests in Ghana to the WHO EDL since Ghana does

Table 1. Multiple variable regression to model
EDL availability by facility type.

n (%) b Estimate P value

Urban/Rural

Rural 27 (41) Ref

Urban 39 (59) 2.26 0.06

Lab Level

Hospital 22 (33) Ref

Health Center 29 (44) �7.23 < 0.001

Standalone 15 (23) 0.63 0.8

Lab Type

Public 42 (64) Ref

Private 18 (27) 1.33 0.5

Religious/NGO 6 (9) �0.43 0.8
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not currently have a National EDL. Only 2 tests
(malaria and HIV) were available at more than half
of urban and rural health center facilities. This is
not surprising, given the high prioritization of ma-
laria and HIV in the country. With a growing bur-
den of diabetes, it is concerning that important
tests such as urinalysis and blood glucose are not
more widely available. There were also a number
of EDL tests not found in any health center, in-
cluding syphilis, HbA1c, hepatitis B, and hepatitis C
antibody testing, among others.

The availability of essential medicines has been
found across several countries to be a median of
62% (ranging from 21% to 87%), and higher than
the 27% for medicines not on the National EMLs
(22). As such, it is possible that some tests would
not be relevant (e.g., rk39 antigen) and would likely
not be on a Ghana EDL. Still, there is clearly room
for improvement for access to essential diagnos-
tics in the Northern Region and adoption of a
National EDL could help prioritize investments in
laboratory services across health system tiers.
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Syphilis Serologies

Urine Pregnancy Test
HCV, Ab

Gamma GT
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Albumin
ALT
AST
BUN
ALP
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G−6−PD
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Fig. 4. Out-of-pocket test prices and reimbursements in Ghana.

Median out-of-pocket test prices in both public and private facilities, and GHS NHIS reimbursement rates. Tests sorted by av-
erage of public and private test price. 1 GHC ¼ 0.17 USD
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Our findings are similar to a recent study by
Kuupiel et al. of antenatal care facilities in Ghana’s
Upper East region (UER), which included lower
tiers of Ghana’s health system: health centers and
CHPS compounds (23). They also found that the
majority of clinics reported low availability (less
than or equal to 5 diagnostic tests, all point-of-
care format). The average number of tests avail-
able in the UER was 4.9, higher than our finding of
a median of 2 tests (mean of 2.3) for health cen-
ters. Additionally, the UER reported to have higher
availability of malaria, HIV, and urine pregnancy
tests at 96%, 93%, and 90%, respectively (com-
pared to 82%, 61%, and 36%, in our study). The
Northern Region had slightly higher availability of
hemoglobin (39% vs. 24%). Blood typing was simi-
larly available in both regions (4%). The reasons
for these differences are unclear but could be due
to guideline-driven testing in antenatal facilities,
which includes HIV and urine pregnancy testing.
We did not include most antenatal clinics in the
Northern Region, as they are often at the CHPS
level, 1 level below health centers.

In facilities with laboratories, tests clustered into
three categories: high, moderate, and low avail-
ability (Fig. 3). The high-availability tests tended to
be those that were also on the EDL for facilities
without laboratories. These high-availability tests
addressed conditions that are priorities in the
country, for instance, Ghana has a high prevalence
of malaria and hepatitis B and C (24–26). The
moderate-availability group contained many non-
communicable disease tests such as renal func-
tion, liver function, lipids, and sickle cell. The low-
availability group contained tests for conditions
not normally targeted in public health efforts (for
instance, progesterone), but also included high
priority tests such as HIV viral load and tuberculo-
sis nucleic acid testing. However, this testing is
largely performed at the Tamale Zonal Public
Health Laboratory through specimen transport.
Finally, a large number of tests on the WHO EDL
were not found in any laboratory, notably chla-
mydia/gonorrhea testing, cryptococcal CrAg, C-re-
active protein (CRP)/procalcitonin, coagulation
studies (d-dimer, fibrinogen, PT/INR, PTT), HCV
PCR, immunoglobulins (IgG, IgA, IgM), iron panel,
Pap smear, HPV PCR, postmortem examination,
and immunohistochemistry (IHC).
There have been other studies looking at the

landscape of diagnostic testing in low- or middle-
income countries. One was conducted in
Kampala, Uganda, an urban setting in a low-
income country. There were some important dif-
ferences in the Uganda study, which included ev-
ery facility performing any testing, while the
current study in Ghana did not include sub-health
center facilities (e.g., CHPS or private physician
offices). Nonetheless, the most widely available
tests in Kampala overlapped with the current
study for several tests: malaria, HIV, syphilis, glu-
cose, and urinalysis. Kampala had wider availability
for pregnancy, typhoid, and brucellosis, while the
Northern Region of Ghana had a relatively greater
availability of hepatitis B and C testing (4). Part of
this difference could be time, as the Kampala

20 40 60 80 100
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Fig. 5. Scatter plot and linear-log regression of
test availability vs reimbursement percentage.

Log-linear model showing association between availabil-
ity of a test and the difference in reimbursement price
and actual price in private facilities (reimbursement %).
Intercept ¼ -61.8, b1 ¼ 28.2 (P < 0.001).
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study took place in 2011 and hepatitis testing has
become more pervasive (27). Also, the burden of
brucellosis is of greater importance in Uganda
(28). However, typhoid is a growing problem in the
Northern Region, and can be difficult to diagnose
(29). Tests in the moderate group in the current
study were also found in the moderate group in
the Kampala study, namely basic chemistries and
testing for noncommunicable diseases like diabe-
tes, heart disease, and renal disease.
Another study was a pilot in India, which fo-

cused on the availability, in primary health centers,
of tests on the first version of the WHO EDL (30).
Overall, the availability of EDL tests in India was
quite variable across 3 districts. Wardha had a rel-
atively high testing availability but Fatehpur looked
more like our study in Ghana, where all tests ex-
cept hemoglobin and AFB smear were available in
under 40% of facilities, although, across all facili-
ties, that study also found a relatively high avail-
ability of HIV, and urine pregnancy tests. No India
HCs had malaria RDTs available, while in Ghana
malaria testing was available in 81% of HC facili-
ties, though the prevalence rate of malaria is 25
times higher in Ghana (24). HCs in India had avail-
ability of syphilis testing, while none were present
in Ghana Northern Region HCs. Neither study
found HBeAg or whole blood lactate at the HC
level. Ghana had no HbA1c testing, while only 1
district/state in India offered it.
A third study based in Ethiopia looked at the

availability of essential laboratory diagnostics at
the primary care level in Guragae zone (31). Like
our study in Ghana, several tests on the EDL were
not found in any facility. Missing tests from both
studies include CRP, PT/INR, phosphate, CrAg. Our
study also found similar widely available tests
such as malaria testing, urine pregnancy test, hep-
atitis B testing, and HIV testing.

Test Prices

Because Ghana has a national health insurance
scheme, test pricing can occur in 2 ways. First, if

uninsured, or if the facility does not or cannot ac-
cept insurance, (32) there is an out-of-pocket price
for the patient. These are the prices shown in
Fig. 5. We found the average out-of-pocket price
for the 10 most available tests in Ghana was
US$1.76, less than the Kampala, Uganda study,
which found the top 10 average to be US$2.86(4)
adjusted to 2019 dollars. For testing that is in-
sured, facilities are reimbursed according to the
Ghana Tariff Schedule (14). Reimbursement
ranged from USD 0.8 to USD 3.3 with little varia-
tion (SD ¼ USD 0.76). Out-of-pocket charges in
both the private and public sector varied more be-
tween tests (SD ¼ USD 3.6). Reimbursement rates
were only moderately correlated with private pri-
ces (r¼ 0.67, P< 0.001). Importantly, the slope of
correlation was 0.15, such that reimbursement
tended to be 15% of out-of-pocket prices, at least
for higher cost tests where the intercept of USD
0.86 becomes less relevant.
The gap between the market rate and the reim-

bursement rate likely suppresses test availability.
Our multivariable log-linear model supports this
assertion where we found a significant negative
correlation of availability with the reimbursement
gap, but not test price. This has implications for
national health policy where adjusting reimburse-
ment payments would likely increase EDL test
availability. The United States Medicare system is
different in scale and complexity from the NHIS,
but offers a useful point of comparison. Both
NHIS and Medicare are national-level public
payers and both reimburse laboratories (public
and private) using a fee schedule. In the United
States, since 2018, Medicare bases reimburse-
ments for outpatient testing on the weighted me-
dian of private payer payments to applicable
laboratories, with periodic updates (33). However,
our study found NHIS reimbursement percen-
tages to be on average 38% of the private sector
median. A difference is that in our study, out-of-
pocket fees advertised by the laboratories do not
represent a volume-discounted price to large
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payors as do the payments from insurers in the
United States. Nonetheless, 38% of the median is
quite extreme. Increasing the NHIS payments to
more closely reflect private payments would
greatly impact the decision by laboratories to offer
testing. It is the authors’ opinion that instruments
often go unused in this region due to the conclu-
sion by health facility and laboratory administra-
tors that NHIS reimbursement will not cover the
cost of reagents. As Ghana Health Services is al-
ready funding laboratory staff, NHIS could con-
sider differential payments between the public
and private sectors to account for this support for
human resources. However, it is important to
note that Medicare acknowledges the importance
of test availability in smaller, rural facilities deemed
to be critical access hospitals. To ensure availabil-
ity, these facilities are paid by Medicare on a rea-
sonable cost basis rather than the fee schedule.

Limitations

Since we surveyed for both the presence of a
test and testing volume of each test, we ensured
that tests were actually available to patients.
However, test availability and volume were
reported values. We did not visually confirm func-
tional equipment or calculations of volumes from
logs. Additionally, our survey did not include the
lowest tier of healthcare facilities, the CHPS sites.
In order to better understand testing accessibility,
it is important to survey these sites as they per-
form rapid tests for priority diseases and provide
maternal care. We were not able to survey Tamale
Teaching Hospital (TTH), the region’s largest health

facility, which likely performs a relatively wide test
menu. However, there is not significant reference
laboratory testing by TTH for other facilities in the
region and therefore it likely has little impact on
non-TTH patients. Another limitation was our sam-
ple size. Our calculations gave a target of 34 labo-
ratories and 43 health centers. We were able to
reach and exceed the target for laboratories with
39 facilities but fell short of health centers with
only 27 due to difficult driving conditions and
safety concerns.

CONCLUSION

We suggest expanding this study nationwide in
Ghana to establish a more comprehensive evalua-
tion of in vitro diagnostic availability. We aim to
conduct additional surveys in this region to iden-
tify changes in availability. It is also important to
conduct these surveys in other countries to estab-
lish benchmarks globally, and to establish base-
lines to evaluate the impact of future diagnostic
access initiatives, for example, establishment of
National Essential Diagnostics Lists (34).
The EDL is modeled after the WHO’s EML, which

has been adopted by over 150 countries (35).
There are now over 200 studies on the availability
of medicines, over 40 years, and these are critical
to direct attention of policy makers. The field of
diagnostics now needs similar work and attention.
There is evidence that this is now beginning to
happen (1, 34, 36–40).

Nonstandard Abbreviations: WHO, World Health Organization; EDL, List of Essential Diagnostics; CHPS, Community-Based
Health Planning and Services; NHIS, National Health Insurance Scheme; EML, List of Essential Medicines; UER, Upper East
Region; TTH, Tamale Teaching Hospital; AFB, acid-fast bacillus; HCV, hepatitis C virus; HBV, hepatitis B virus.
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