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Hypertension is a leading cause of morbidity in Ghana and other sub-Saharan African countries, but management has historically
suffered from the fragility of health systems in these countries. This has been exacerbated by the COVID-19 pandemic and its
associated measures. Our study examines and quantifies the effect of the pandemic on the management of hypertension in Ghana
by determining changes in disease severity and presentation, as well as changes in health service use patterns and expenditures.
We used cross-sectional data to perform an impact evaluation of COVID-19 on hypertension management before and during the
pandemic. We employed statistical tests including t-tests, z-tests, and exact Poisson tests to estimate and compare hypertension
episode intensity and related claim expenditures before and during the pandemic using medical claims data from Ghana’s National
Health Insurance Authority database. The study duration includes a 12-month reference/pre-pandemic period (March
2019-February 2020) relative to the target/pandemic period (March 2020-February 2021). We observed that although there was a
20% reduction in the number of hypertension claimants in the pandemic year, there was an increase in hypertension severity as
measured by the number of hypertension episodes per claimant. There was also an 18.64% or $22.88 (95% Cl: $21-$25,

p =0.01042) increase in the average cost per hypertension claimant in the pandemic year. The increase in episodes per claimant
had the largest financial impact on the average cost per claimant. The findings from our studies are relevant for future policymaking

and strategy implementation for hypertension control in Ghana.
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INTRODUCTION
Ghana, like most of sub-Saharan Africa (SSA), faces a double burden
of disease [1]. While infectious diseases like malaria have always
been of prime importance, with the epidemiological transition in
SSA, non-communicable diseases (NCDs) have increasingly become
leading causes of mortality and morbidity [2]. It has been projected
that by 2030, NCDs will be the foremost cause of death in the region
exceeding deaths from communicable, maternal, perinatal, and
nutritional diseases [3]. In 2015, NCDs accounted for a productivity
loss of over Int$1.1 trillion in Africa, the highest for any disease
group measured [4, 5]. Cardiovascular diseases (CVDs) such as
coronary heart disease and stroke account for the majority of NCD-
related deaths [6]. The leading modifiable risk factor for these CVDs
is (primary) hypertension which has its highest prevalence in African
countries [7, 8]. In Ghana, for instance, a meta-analysis by Atibila
et al. [9] reported the prevalence of hypertension in the general
population to be 30%, rising to approximately 44% in the adult
population. Additionally, hypertension has been recognised as the
leading cause of disability among Ghanaian adults [10].

The double burden of disease has put a strain on the limited
healthcare resources in Ghana and, given the historical

epidemiological dominance of infectious diseases, the allocation of
healthcare resources in the country has been and continues to be
disproportionate with less focus being placed on hypertension and
other NCDs despite their increasing relevance [2]. That is to say,
healthcare resource allocation in the country has failed to
correspondingly evolve with the epidemiology. Data from the Ghana
national health accounts published in 2017 showed that of the over
GH(8 billion spent on healthcare in 2015, only 12.6% was spent on
NCDs compared to approximately 40.8% on infectious diseases [11].
The same trend was reported over the previous 2 years [11].
Consequently, access to healthcare for NCDs has been inadequate;
Kushitor et al. [12] have reported that only 35% of healthcare facilities
in Ghana have essential drugs for diabetes and hypertension.

It was against this backdrop that Ghana was hit by the COVID-19
pandemic. The WHO reported that the pandemic and its associated
measures resulted in the disruption and, in some cases, the collapse
of essential health services in almost all countries (about 90%);
however, these disruptions were more severe in low- and middle-
income countries (LMICs) [13]. African countries were some of the
most affected with the disruption of a median of 60% (up to 90% in
some African countries) of all essential health services including
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those for infectious diseases; maternal, reproductive, and child
health; emergency care; as well as those for non-communicable
diseases [13]. The disruption of health services is particularly
important in the case of NCDs as these diseases not only require
long-term care but can progress into advanced stages and result in
severe complications without showing significant symptoms
[14, 15]. In some cases, such complications may be the first
manifestation of the disease [14, 15]. For hypertension, also referred
to as the “silent killer”, some patients may first present with major
cardiovascular events such as strokes or myocardial infarctions.
Even for those diagnosed, poor management may result in these
cardiovascular complications and others such as kidney failure
[16, 17]. Disruption of healthcare for hypertension leads to delayed
or forgone care which results in a significant increase in mortality
and morbidity and, resultingly, an extortionate social and economic
toll. It has been globally acknowledged that these pandemic-related
health service disruptions would have long-term effects on health
systems and population health, necessitating research to under-
stand the impact of these disruptions, particularly in LMICs like
Ghana where systems were already fragile [13].

There is, however, a dearth of research in Ghana investigating
the impact of COVID-19 and its associated measures on the
management of hypertension. Given the economic and disease
burden of hypertension, especially those likely to result from
complications due to disruptions in care, it is necessary to quantify
the impact of COVID-19 on the management of hypertension to
inform policymakers and other relevant stakeholders. Using claims
data from the Ghana National Health Insurance Authority (NHIA),
this study investigates the impact of the pandemic on the
management of hypertension by identifying the changes in
disease severity, health service use patterns, and the resulting
changes in expenditures for the condition.

MATERIALS AND METHODS

Design, sampling, and grouping

We used cross-sectional data to perform an impact evaluation of COVID-19
on disease severity, health service use patterns, and expenditures for
hypertension treatment before and during the pandemic. Participants
comprised all age groups registered under the National Health Insurance
Scheme (NHIS), and whose insurance claims were submitted to the NHIA
by accredited healthcare providers for treatment of hypertension
12 months before (3/March/2019-2/February/2020) and during (3/March/
2020-2/February/2021) the outbreak of COVID-19. The NHIA is a health
regulatory authority established by law to, among other things, provide
financial risk protection to enhance universal access to quality health care
services by all residents in Ghana [18]. The authority receives, processes,
and pays for health insurance claims routinely submitted by accredited
health care service providers across the sixteen geographic regions of
Ghana [18]. For this study, we focused on claim expenditures and service
use patterns in three geographic regions of Ghana, that is, Greater Accra,
Ashanti, and Northern regions to represent the coastal, middle, and
northern belts of Ghana, respectively.

We studied about 2 million hypertension episode claims from the NHIA
database. The data includes claims for medical and pharmaceutical
expenses for individuals on the NHIS diagnosed with hypertension by
qualified healthcare professionals following clinical guidelines [19, 20]. For
adults, hypertension was defined as persistently having systolic blood
pressure (SBP) values > 140 mmHg and/or diastolic blood pressure (DBP)
values = 90 mmHg [19, 20]. For children (<18 years), hypertension was
defined as an average SBP and DBP values > 95th percentile for gender,
weight, and height from 3 appropriately taken blood pressure readings
[19]. The NHIA classified all claims related to hypertension into episode
groups (group 1 - chronic follow-up due to hypertension, and group 2 -
emergency/acute hypertension) using the Ghana Diagnostic Related
Groupings (G-DRG). Chronic follow-up episodes referred to outpatient
appointments for hypertension and emergency/acute episodes referred to
emergency attendance or inpatient treatment of hypertension.

This study only considered claims related to primary chronic hyperten-
sion, i.e. hypertension for which no underlying cause has been identified
[19]. Primary hypertension was indicated in the diagnosis description in
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the claims data; however, since primary hypertension is commonly referred
to as just “hypertension”, any claim with a diagnosis of “hypertension”
without qualifiers such as “secondary”, “pregnancy-induced”, “gestational”
“hypertension in pregnancy”, or “ocular” was assumed to be a claim for
primary hypertension.

In this study, a claim corresponds to an episode and these terms were

used interchangeably.

Outcome measurement

Outcome measures were changes in hypertension severity, healthcare
service use patterns, and the extra claim costs (financial impact) observed
during COVID-19.

Firstly, the total cost of all hypertension episodes, the average/mean
cost per episode (that is the average cost when both follow-up and
emergency/acute episodes are considered together), the average cost per
follow-up episode, the average cost per emergency acute episode, and the
average cost per claimant were estimated for the pre-pandemic and then
the pandemic year.

Following this, changes in health service use patterns for hypertension
due to the pandemic were measured as:

1. Follow-up episode ratios (FERs) and emergency/acute episode ratios
(EER) before and during the pandemic.

2. Emergency/acute episode to follow-up episode ratio (EFER).

3. Episode per claimant rate (ECR) or the episode intensity.

Where:

® Follow-up episode ratio (FER)=Number of follow-up episodes/
Number of all primary hypertension episodes or claims.

® Emergency/acute episode ratio (EER)=Number of all emergency
episodes/Number of all primary hypertension episodes or claims.

® Episode per claimant rate (ECR) = Total number of claims or episodes/
Total number of claimants.

® Emergency/acute episode to follow-up episode ratio (EFER) = Number
of emergency acute episodes/Number of follow-up episodes.

ECR and EER were proxy measures for hypertension severity, with the
assumption that an increase in severity would lead to an increase in
emergency/acute presentations (hence an increase in EER) and require
multiple episodes of care per patient (hence an increase in ECR).

The financial impact of the change in service use patterns (ECR, EER, and
FER) on the cost of management for hypertension (average cost per
claimant) was measured.

The ratios are related to the average cost per claimant by the formulae
below:

1. Average cost per claimant (ACPC) =average cost per episode
(ACPE) x ECR.

2. Average cost per episode (ACPE) = (FER x Average cost per follow-
up episode) + (EER x Average cost per emergency/acute episode).

3. Average cost per claimant (ACPC) = ECR x ((FER x Average cost per
follow-up episode) + (EER x Average cost per emergency/acute
episode)).

The financial impact of the various factors (i.e., ECR, FER, and EER) was
defined as the difference in the average cost per claimant (ACPC) when
that factor or ratio takes on the value in the pandemic period while other
variables in the equation remain the same for the pre-pandemic or
reference year. For example, the financial impact of the change in ECR was
calculated as:

(ACPEpre—pandemic X ECRpandemic) - ACPCpre—pandemic

The calculation of the financial impact follows the methodology used by
Li et al. [21]. who studied the impact of COVID-19 on treatment for mental
health conditions. Other aspects of this study’s methods including the
calculation of the ECR were adapted from Li et al.’s [21] study.

Statistical analysis

Independent t-tests were used to estimate the differences in mean cost
per hypertension episode and claimant pre-pandemic and during the
pandemic. Independent t-tests were deemed appropriate as the analysis
excluded 819 individuals with paired data (observations in both the pre-

Journal of Human Hypertension



Table 1. Distribution of accredited healthcare facilities that submitted
claims to the NHIS by facility type and geographic region.

Before pandemic During pandemic

Facility type Number of Number of
facilities facilities
CHPS Compound 44 38
Clinic 87 76
Health Centre 18 12
Polyclinic 24 21
Primary Care Hospital 325 324
Secondary Care 44 37
Hospital
Tertiary Care Hospital 36 36
Total 578 544
Geographic region
Ashanti 274 251
Greater Accra 142 136
Northern 162 157
Total 578 544

pandemic and pandemic years) using unique NHIS identity codes. The
differences in ratios (FER and EER) were estimated with two proportions
z-tests. Exact Poisson tests were used to measure the ratio/difference in
ECR in the pre-pandemic and pandemic years. The exact Poisson test
measures the difference or ratio between Poisson rates for two
independent samples [22]. Test estimates were accompanied by 95%
confidence intervals (95%Cl) and the analysis assumed a normal
distribution in hypertension claims expenditures for each episode group.
The result of a test was of statistical significance if p < 0.05.

We performed all expenditure analyses considering the age group of
claimants and reported the endpoint financial impact of COVID-19 on
hypertension care in Ghana in 2021 purchasing power parity in
international United States Dollars using a recommended standard web-
based calculator [23]. The analysis was done in Microsoft® Excel® for
Microsoft 365 MSO (Version 2404 Build 16.0.17531.20004), Stata Version 16,
and R version 4.3.2.

RESULTS

Description of service use patterns

For the pre-pandemic year, there were 1,074,611 hypertension
episodes by 291,385 claimants from 578 accredited facilities, and
for the pandemic year, there were 1,011,212 episodes by 233,636
claimants from 544 accredited facilities. Most accredited facilities
that submitted claims for hypertension were primary care facilities
with the Ashanti region having the highest number of accredited
facilities submitting claims for both years. See Table 1 for the
distribution of accredited facilities by type and geographic region.

For the pandemic year, there were 72,512 chronic follow-up
episodes/claims, a 13.6% drop from 83,962 episodes recorded in
the pre-pandemic year. There was also a 5.2% drop in the number
of emergency/acute episodes in the pandemic year. Generally, for
both years, the number of hypertensive episodes increased with
age with the peak number of episodes recorded for claimants
aged 55-64 years. Further details are outlined in Table 2.

The overall cost for all primary hypertension episodes in the
pandemic year was $33,957,143.20 compared to $35,783,849.99 in
the pre-pandemic year. A significant proportion of these total costs
were due to emergency/acute episodes for both years (95.3% for
the pre-pandemic year and 95.7% for the pandemic year). Table 3
shows the ACPE by type of hypertension episode and stratified by
age group. For the pre-pandemic year, the ACPE was $33.30
compared to $33.58 in the pandemic year. The ACPC in the
pandemic year was $145.69, representing 18.64% or $22.88 (95%
Cl: $21-$25, p =0.01042) increase from the pre-pandemic year.
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The change in health service use patterns for hypertension was
measured in terms of EER, FER, EFER, and ECR with results shown
in Tables 2 and 4. The EER and FER for the pre-pandemic and
pandemic indicate an increase in the proportion of emergency/
acute episodes in the pandemic year. The EFER for the pre-
pandemic year was 11.80, increasing to 12.95 in the pandemic.
The ECR in the pandemic year was 4.34, a 17.6% (95% Cl:
17.3.0-17.9%; p < 0.001) increase from the reference year. Using
the EER and ECR as a marker of hypertension severity, there was a
noted increase in severity in the pandemic year, however, this was
mostly due to an increase in ECR.

Financial impact of changes in service use patterns

The financial impact of the change in service use on the ACPC
during the pandemic year was assessed. The change in ECR had
the greatest impact on the ACPC during the pandemic year. The
change in ECR accounted for 17.64% of the 18.64% increase in the
ACPC in the pandemic year. The change in EER and FER together
accounted for 0.28% of the change in ACPC. The financial impacts
of changes in service use patterns on the cost of hypertension
management per claimant are outlined in Table 5.

DISCUSSION

We examined the impact of COVID-19 on hypertension severity and
hypertension-related health service utilisation patterns and claim
expenditures using health insurance claim data obtained from
Ghana'’s NHIA. Our study found that the pandemic may have affected
health-seeking behaviour for hypertension. There was an estimated
20% decline in the number of claimants who sought care for
hypertension during the pandemic (target period) compared to pre-
pandemic (reference period). This finding is parallel to those from
other studies, both quantitative and qualitative, that found a decline
in health-seeking behaviours [23-25] among Ghanaians during the
pandemic. Several reasons that may explain this change in health-
seeking behaviour have been highlighted by various authors [23-25].
Prime among these is the fear or concern of contracting COVID-19
infection at healthcare facilities. From the qualitative study by
Abraham et al. [25]. Ghanaian adults with hypertension and diabetes
refrained from seeking healthcare during the pandemic as they not
only believed that having these NCDs made them more susceptible
to COVID-19 but that being infected would exacerbate these chronic
conditions resulting in severe complications or even death. Such fears
are not unfounded; Pavey et al. [26] have reported that hypertension
is associated with a 22% increase in the odds of severe COVID-19
infection in the UK population and other studies [27, 28] have
observed an association between a history of COVID-19 infection and
an increase in blood pressure. It may be further argued that
lockdown policies and other measures taken during the pandemic, as
well as the closure of some health facilities and the scarcity of health
workers, may have impeded access to healthcare access for some
patients who may have sought care [25].

Although there was a significant drop (20%) in the number of
individuals who sought care for hypertension during the
pandemic year, the average cost per claimant (ACPC) increased.
Resultingly, the change in the total cost for all hypertension claims
in the pandemic year was disproportionate to the decline in the
number of claimants, falling by only 5.1%. The increase in the
ACPC can mostly be attributed to the increase in ECR, a proxy for
hypertension severity. Thus, although fewer people sought care
for hypertension in Ghana during the pandemic, those who did,
required more episodes of care possibly due to increased disease
severity. This study also showed, from the change in EER, that a
marginally higher proportion of hypertensive episodes in the
pandemic year were for emergency/acute care. It may be
inferred from these findings that COVID-19 and its associated
infection preventive measures may have led to the worsening of
hypertension in Ghana. These findings on increased episode
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Table 4. Health Service use patterns for hypertension in the pre-pandemic and pandemic year.

Pre-pandemic year Pandemic Year

Follow-up episode 0.0781 (0.0776-0.0786)

ratio (FER)

Emergency acute
episode ratio (EER)

0.9219 (0.922-0.923)

(Emergency acute 11.8 12.95
episode to follow-up
episode ratio (EFER)

*p-value for two proportions z-test.

Table 5. The financial impact of change in service use patterns in
pandemic year on Average cost per claimant (ACPC).

Factor/Ratio Financial impact

Episode to claimant rate (ECR) 17.64%
Emergency episode ratio (EER) 0.66%
Follow-up episode ratio (FER) —0.38%
FER + EER 0.28%

intensity of hypertension are congruent with findings from other
studies (in other settings) that examined the impact of COVID-19
on hypertension. For example, Gotanda et al. [29] in their time
series analysis found an increase in blood pressure and poor
disease control among individuals with hypertension in the US
during the pandemic. Singh et al. [30] also observed a worsening
of hypertension and diabetes in India during the pandemic, with
pandemic-related factors such as job/income loss and difficulties
in accessing medications due to movement restrictions being
associated with the worsening of these NCDs.

Findings from the present study also showed that for both the
pre-pandemic and pandemic years, more than 90% of claims for
primary hypertension were for emergency care. Additionally,
emergency/acute care accounted for over 95% of total hyperten-
sion claim costs. While a stark finding, this is perhaps not
surprising. The Ghana Demographic Health Survey showed that
among Ghanaians aged 15-49, about 63% of women, and 86% of
men with high blood pressure were unaware that they did and
only 17% of women and 6% of men with hypertension are on
medication and had the condition well controlled. Given this and
the insidious and silent progression of hypertension [16, 17], most
claimants may only be presenting to health facilities when the
disease becomes evident due to severe or life-threatening
symptoms. Such presentations require emergency/acute care
which is more resource-intensive leading to increases in ACPC
and the overall hypertension-related costs the NHIS incurs.

Policy implications

The second edition of Ghana's national NCD policy [31] framework
published in 2022 outlined interventions to address NCDs such as
hypertension; however, the policy fails to acknowledge and
address the effect of the COVID-19 pandemic on NCDs and how
NCD interventions and policies need to be adapted in the wake of
the pandemic. This study provides relevant considerations for
policymakers in Ghana within this context.

Firstly, the drop in hypertensive claimants and health-seeking
behaviour during the pandemic indicates forgone or delayed
health care for individuals with hypertension in the country.
Therefore, policymakers need to consider interventions that
ensure the bridging of this gap in healthcare to delay disease
progression and prevent adverse complications. Further, given the
impact of emergency/acute care on the NHIS expenditure,

Journal of Human Hypertension

0.0717 (0.0712-0.0722)

0.9283 (0.928-0.929)

Difference (95% ClI, p-value¥) Percentage change
(comparing pandemic

year to pre-pandemic)

0.0064 (—0.0071-—0.0057, p < 0.001) —8.20%
0.0064 (0.0057-0.0071, p < 0.001) 0.69%
1.15 9.75%

preventive interventions and early diagnosis are necessary to
not only reduce this financial impact but also to reduce disease
burden and other related outcomes such as productivity losses.
This is particularly important for the NHIS which faces financial
sustainability challenges [32]. Reducing the volume of emergency
care for hypertension, which from this study is shown to cost 70%
more than follow-up care, could contribute to improving the long-
term sustainability of the scheme.

Limitations

This study used NHIS claim data from only 3 out of the 16 regions
in Ghana. Though the three regions were selected to be
representative of the three geographic belts in Ghana, the impact
of the pandemic was nationwide. This means the estimated
impact of the pandemic on hypertension may not have been fully
captured at a national level.

As the NHIS claims data are classified using diagnostic-related
grouping codes, a possible undercount of hypertension episodes
may occur if complications arising from hypertension such as
kidney disease may have been classified differently or misclassi-
fied without indicating hypertension as a primary diagnosis. Also,
given the limited variables in the NHIA dataset, relevant factors
such as socioeconomic status and comorbidities that are
associated with hypertension severity [33-35], could not be
controlled for in this study.

Finally, while this study examines the change in service patterns
during the pandemic year, the comparison is to only one
reference year (pre-pandemic year (03/2019-02/2020). It may
have been more beneficial to establish the usual year-on-year
trends in NHIS hypertension service use patterns several years
before the pandemic and have that as a reference. However, such
analysis was out of the scope of this study.

CONCLUSION

This study highlights the impact of the COVID-19 pandemic on
disease severity and health service use patterns for hypertension.
While there was a significant drop in the number of claimants for
hypertension during the pandemic, this was associated with
increased severity and healthcare costs as individuals who sought
care for hypertension required more frequent and more expensive
care. Findings from this study would be relevant in building strategies
and for policymaking on NHIS and interventions for hypertension and
other NCDs in Ghana (and comparable countries in SSA).

SUMMARY
What is already known about the topic

® Hypertension is a leading cause of mortality and morbidity in
Ghana and other sub-Saharan African countries.
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It is acknowledged that the COVID-19 pandemic and its
associated measures have disrupted healthcare for hyperten-
sion and other NCDS. However, limited studies have explored
the impact of these disruptions in Ghana and other sub-
Saharan African countries where healthcare systems were
already fragile.

What this study adds

This study contributes to the literature by examining the
impact of the pandemic on the management of hypertension
in Ghana, with a focus on disease severity, health service use
patterns, and expenditures, using claims data from Ghana’s
National Health Insurance Authority.

This study found significant changes in hypertension manage-
ment in Ghana during the pandemic year. Although there was
a 20% reduction in the number of hypertension claimants,
there was an increase in disease severity and the average cost
per hypertension claimant.

DATA AVAILABILITY
Data used for the analysis of this study is publicly accessible upon request from the
Ghana National Health Insurance Authority
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