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ABSTRACT

The study aimed at estimating the cost of hospitalisation associated with medication
non-adherence (MNA) among hypertensive in-patients in a tertiary healthcare facility in
southwestern Nigeria. It involved a cross-sectional retrospective review of 322 medical
records of hypertensive in-patients at the University College Hospital between 2013
and 2015. Physician’s documentation of MNA in the patients’ medical records prior to
admission determined the eligibility into the study. Direct medical costs mainly consultation,
medications, laboratory costs for individual patients during hospitalisation were calculated
using out-of-pocket payer’s perspective approach. Data were summarised with descriptive
statistics, Pearson’s product moment correlation coefficient was used to determine
relationship between length of stay in hospital, cost of management and number of
comorbidities at p < 0.05 considered statistically significant. Of the 322 medical records
of hypertensive in-patients evaluated within the 3-year study period, 230 (71.4%) had a
documentation of MNA. The average age was 55.9 + 15.7 years old. Artisans/self-employed
(n = 82; 35.7%) and petty traders (n = 61, 26.5%) made up the majority of the patients. The
total cost of hospitalisation for the period studied was USD100,461.40 for all the patients,
with an average of USD52.00 + 28.10/patient/day, more than a quarter of which was spent
on pharmaceuticals. Similarly, the costs of management also increased with increase in
length of hospitalisation (Pearson’s product moment correlation r = 0.539, p = 0.000).
The number of comorbid diseases increased the length of hospitalisation (r = 0.133,
p =0.044). Cost associated with hospitalisation in relation to MNA is high among the studied
participants. There is a need to develop strategies to enhance medication adherence among
patients with hypertension.
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INTRODUCTION

The global prevalence of hypertension as at 2019 was 59% in women and 49% in men, with
women achieving higher curative and control rate as compared to men (NCD-Risk Factor
Collaboration 2021). Despite the fact that low- and middle-income countries (LMICs) have
improved towards management of hypertension in recent decades, only one in three people
in LMICs are aware of their hypertension status and about 8% have their blood pressure
regulated (Schutte et al. 2021). Non-communicable diseases, such as hypertension, were
responsible for almost 70% of deaths worldwide, with 75% of those deaths happening in
low- and middle-income nations (Global Health Observatory 2019). This growing burden
of health problems of LMICs deepens the income disparity, adds to the financial problems
of patients and caregivers, and raises costs for the health system, which is already
dealing with issues like low physician-to-patient ratios and limited access to medicines
(Schutte et al. 2021).

In Nigeria, hypertension is the most often identified cardiovascular disease (CVD)
risk factor, accounting for nearly a quarter of emergency hospital admissions in major
cities (Ansa et al. 2016). According to previous studies, one in every four adult Nigerians is
hypertensive, and hypertension ignorance is a primary cause of CVD deaths in the country
(Ogah et al. 2012; Adeloye et al. 2015). The poor accessibility to quality healthcare in the
country increases the risk of complications arising from the disease (Yaya et al. 2018;
Cremer et al. 2019).

Patients with chronic diseases, such as hypertension, have a low rate of medication
adherence. Low compliance with antihypertensive medicines and lifestyle changes, as well
as low compliance with regular follow-up visits and suboptimal pharmacotherapy, constitute
a significant impediment to achieving optimum blood pressure, with a consequence of poor
hypertension control (Karakurt and Kasik¢i 2012; Abegaz et al. 2017). More than 40% of
patients with chronic diseases including hypertension discontinued their medication(s) in
less than a year of commencement (Blaschke et al. 2012). Poor access to care is significantly
linked to non-adherence, implying that expanding insurance coverage could help close the
gap in death disparities (Young et al. 2015). Despite this, studies have shown that high
drug costs and out-of-pocket payment have a detrimental impact on medication adherence
(Holbrook et al. 2021; Alefan et al. 2022). Many studies have reported that medication
non-adherence is associated with increase in inpatient admission, emergency department
visit and total medical cost (Cutler et al. 2018; Tajeu and Muntner 2020). However, most
of these studies were conducted in developed countries with little or no local studies to
provide a clear understanding of the cost implications of non-adherence to medication
among patients with chronic diseases. In addition, most developed countries usually have
a well-established and functional health insurance schemes that can be easily accessed by
the citizens, thereby alleviating cost-related medication non-adherence (Chang et al. 2011;
Keisler-Starkey et al. 2021). Whereas, in Nigeria like many other developing countries
(Fenny, Yates and Thompson 2018; Ly, Bassoum and Faye 2022) access to functional
health insurance scheme is lacking for majority of the populace, with most patients making
out-of-pocket payments for their medications (Alawode and Adewole 2021). Also, in Nigeria,
40% of the population, or about 83 million people, lives below the country’s poverty line of
]137,430 (USD381.75) per year (National Bureau of Statistics 2020) which is a reflection
of the financial capability of the citizens. This research was therefore undertaken to provide
an insight into medication non-adherence and the associated cost of management among
hypertensive in-patients in a tertiary hospital in Nigeria with a view to provide information
that may guide policy makers on quality healthcare and disease management.
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METHODS

Study Site

The study was carried out at the University College Hospital (UCH) Ibadan, Nigeria.

Study Population

Only case notes of adult patients diagnosed with hypertension and admitted to the UCH
Ibadan, Nigeria between the years 2013 and 2015 were used for the study. Available
information from the Record Department of UCH indicated that 322 patients were on
admission during the 3-year period.

Inclusion and Exclusion Criteria

All case notes of adult patients diagnosed primarily with hypertension and were admitted
between the years 2013 and 2015, with records of non-adherence to medication at the point
of admission were included in the study. While those admitted due to other reason(s) aside
non-adherence were excluded from the study.

Sample Size

The sample size for this study was determined using the Raosoft sample size calculator
[https://www.raosoft.com/samplesize.html]. The estimated population of 322 case notes for
hypertensive patients admitted for the 3-year study period, at 95% confidence level and 5%
margin of errors was inputted into the calculator to give a sample size of 175. An additional
20% attrition rate was considered, which gave a minimum representative sample size of
210, as target case notes to sample. However, with the total sampling approach, 230 case
notes were reviewed at the end of the study.

Sampling Approach

The case notes of hypertensive patients admitted between the years 2013 and 2015,
were retrieved from the record department using their respective hospital number on the
admission register. The case notes were chronologically arranged according to the year of
admission, and subsequently, a total sampling of all the case notes of eligible patients with a
physician assessment and documentation of medication non-adherence prior to admission
was done. Only these eligible patients’ case notes were evaluated.

DATA COLLECTION

In this study, each eligible case note was evaluated with focus on any physician’s
documented note on medication non-adherence, as well as the possible reason(s) for
such non-adherence behaviour. Such physician notes included ‘patient did not take his/
her medications regularly due to financial constraint’; ‘patient had stopped using his/her
medications for sometimes because he/she is tired’ etc). In this study, there was no specific
tool used to assess patients’ medication adherence rather the assessment was based solely
on the physician’s judgement of the medication adherence status of patients as documented
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in their case notes. Other parameters that were also retrospectively retrieved from the
case notes included the sociodemographic (age, sex, marital status and residence), age
at diagnosis, year of diagnosis, comorbidities, laboratory investigations, medications used,
duration of hospital stay and other services provided while on admission (physiotherapy
and dieticians).

Cost Estimation

Direct and indirect medical costs were included in this study cost items. Costs of medications
which included antihypertensives and other medications for comorbid diseases, cost of all
laboratory investigations related to the disease state in focus, bed fee, cost of diets provided,
cost of blood transfusion, oxygen use and physiotherapist services, were all included in
direct medical costs. The cost of medication was estimated by multiplying the unit dose by
the total cost of medications used during the hospitalisation.

The cost of all direct medical costs was calculated using the hospital tariff of each
year. The indirect medical cost was the cost of transportation (to and from the hospital)
based on the state’s tariff set by the National Union of Road Transport Workers (NURTW).
USD1.00 was estimated to worth #&156.50 in 2013, 8170.00 to USD1.00 in 2014 and
#&189.00 to USD1.00 in 2015 (www.oando.com). The average exchange rate for the 3 years
was §171.80 to USD1.00 and was used for the cost estimation.

Data Analysis

Statistical Package for Social Sciences (SPSS) version 23.0 was used to analyse the
data. Data was summarised using descriptive statistics including frequency, percentage
and mean * standard deviation (SD). The hospitalisation cost was calculated for all the
patients. The Pearson product moment correlation coefficient was used to determine the
relationship between the cost of hospitalisation, the number of comorbidities and length
of stay in the hospital. Fisher's exact test was also used as appropriate, with p < 0.05
considered statistically significant.

Ethical Approval

Ethical approval was received from the UI/UCH Research Review Board with certification
number UI/UCH EC Registration Number: NHREC/05/01/2008a.

RESULTS

Of the 322 case notes available for review, 230 (71.4%) had record of non-adherence to
medication. The number of patients admitted in each year with a record of non-adherence
included: 87 (37.8%) in 2013; 73 (31.7%) in 2014; and 70 (30.4%) in 2015. There were
137 (59.6 %) males. The patients had a mean age 55.9 + 15.7 years old and an average
age of diagnosis of hypertension was 54.2 + 15.0 years old. The majority (n = 175; 76.1%)
had been diagnosed in the last 1-5 years of data collection period. The mean number of
days on admission was 9.56 *+ 6.8 days with average systolic blood pressure (SBP) and
diastolic blood pressure (DBP) at admission were 165 + 8.9 mmHg and 98 + 5.2 mmHg
(Table 1).
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Table 1: Social demographic and clinical parameters of patients.

. Frequency
Variable N =230 (%)
Gender Male 137 (59.6)

Female 93 (40.4)
Age (years old) mean + SD 55.9 +15.7
Age (years old) when diagnosed mean + SD 54.2 £15.0
Occupation Self-employed/Artisans 82 (35.7)
Petty traders 61(26.5)
Civil servant 30 (13.0)
Retiree 25 (10.9)
Unemployed 20 (8.7)
Employed in a private 12 (5.2)
establishment
Residence Ibadan 204 (88.7)
Outside Ibadan 26 (11.3)
Years since diagnosis 1-5 175 (76.1)
6-10 26 (11.3)
>10 29 (12.6)
Average years of diagnosis mean + SD 5053
Years of first registration in the facility (years) 1 208 (90.4)
2-5 12 (5.2)
>5 10 (4.4)
Year of admission 2013 87 (37.8)
2014 73 (31.7)
2015 70 (30.4)
Number of comorbidity 0 27 (11.7)
1 138 (60.0)
2 45 (19.6)
>2 20 (8.7)
Number of days on admission 1-10 161 (70.0)
11-20 51 (22.2)
> 20 18 (7.8)
Number of days on admission; mean + SD 9.56 + 6.8
Blood pressure (mm Hg); mean + SD Mean SBP at admission 165+8.9
Mean DBP at admission 98+5.2
Mean SBP at discharge 138+6.8
Mean DBP at discharge 78+5.9

Notes: SBP = systolic blood pressure; DBP = diastolic blood pressure; SD = standard deviation.
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Physician’s Documented Reasons for Non-Adherence to Medication(s) in the
Case Note

Of the 230 patients’ case notes reviewed, 179 (77.8%) had reasons for their medication
non-adherence documented, while no reason was documented for 51 (22.2%) patients.
Twenty (12.2%) of the patients were National Health Insurance Scheme (NHIS) enrollees,
while the remaining 202 (87.8%) were non-NHIS enrollees who paid for their medical bills
out-of-pocket. Unaffordability of medications (n = 133; 57.8%) was documented as the most
common reason for medication non-adherence among the patients (NHIS enrollees; n = 3;
10.7%; non-NHIS enrollees: n = 130; 64.4%, p < 0.001). Detail of other reasons.is shown
in Table 2.

Table 2: Physician’s documented reasons for medication non-adherence in the case notes.

Reasons for non-adherence to NHIS enrollee  Non-NHIS enrollee P-value
medication N =28 (%) N =202 (%)

Unaffordability of medication 3(10.7) 130 (64.4) <0.001*
Tired of medication use 6(21.4) 40 (19.8) < 0.001
No reason documented 19 (67.9) 32 (15.8)

Total 28 202

Notes: *Fisher’s exact test; NHIS = National Health Insurance Scheme.

Complications and Comorbid Conditions among the Studied Patients

The most prevalent comorbidity among the patients was hypertensive heart disease. Of the
comorbidities/complications documented for the patients, stroke accounted for the highest
hospitalisation expenditures (&2,860,335.00/USD16,649.20) throughout the studied years.
Details of expenditures on the disease comorbidities are shown in Table 3.

Costs Associated with Hospitalisation During the Management of the In-Patients
between 2013 and 2015

The cost associated with the management of complications (stroke, heart failure, renal and
hypertensive heart disease) among the patients was USD53,933.80 which was 57.9% of
the overall cost of management (USD93,095.60) for the period of study. Cost of managing
stroke among 51 patients was the highest (USD16,649.20), with an average of USD326.50
per patient. Cost associated with management of renal failure among the patients was
estimated to be USD15,972.30 with an average of USD254.70 per patient. The ranked
order of costs spent on management were cost of laboratory investigations (40%) > cost
of medications (31.3%) > bed fee (13.8%). Overall, the average costs of management was
§69,538.30 + 34,138.90 (USD404.80 + 19.90) and ¥&8,937.30 + 4,828.50 (USD52.00 +
28.20) per patient per day for the 3 years study period (Table 4).

The duration of admission increases with the increase in number of comorbid
diseases (Pearson product moment correlation r = 0.133; p = 0.044). The correlation
was significant but the strength was weak (r < 0.3). Similarly, the costs of management
also increased with increase in number of days on admission (r = 0.539; p < 0.001). The
correlation was significant and the strength of the correlation was high. The more the
number of days on admission, the higher the costs of management.
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Table 3: Complications and comorbid diseases among in-patients and the associated costs
of management.

Frequency Total costs of management (¥) during

Comorbid condition N =327 (%) period of admission for all patients (USD) Mean (USD)
Hypertensive heart 83 (25.4) 2,719,250.00 (15,828.00) 32,762.00 + 24,645.20
diseases (190.70 £ 143.40)
Renal failure 65 (19.9) 2,744,045.00 (15,972.30) 42,216.10 £ 21,242.00
(245.70 + 123.60)
Heart failure 54 (16.5) 942,200.00 (5,484.30) 17,448.10 + 12,245.00
(101.60 * 71.30)
Cerebrovascular 51 (15.6) 2,860,335.00 (16,649.20) 56,085.00 + 15,425.00
accident (stroke) (326.50 + 89.80)
Chest infection 25 (7.6) 448,090.00 (2,608.20) 17,923.60 + 5,452.00
(e.g. Pneumonia) (104.30 £ 31.70)
Sepsis 23 (7.0) 382,660.00 (2,227.40) 16,637.40 + 8,424.00
(96.80 + 49.0)
Dyslipidemia 16 (4.9) 37,000.00 (215.40) 2,312.50 + 825
(13.50 + 4.80)
Peptic ulcer disease 5(1.5) 8,200.00 (47.70) 1,640.00 + 235.00
(9.50 + 1.40)
Liver disease 3(0.9) 68,600.00 (399.30) 22,866.70 + 5,425.00
(133.10 + 31.60)
Neuropathy 2(0.6) 8,600.00 (50.10) 4,300.00 + 405
(25.0 £ 2.40)
Total 327 10,218,980.00 (59,481.80)

Notes: N > 230 because there were some patients who have more than one comorbid disease or complication. Conversion of USD
to Naira using an average conversion rate for 2013, 2014 and 2015 (oando.com) = &171.80 to USD1 and this was used for the cost
estimation in USD.

DISCUSSION

From this study, more than one-third of the case notes of hypertensive in-patient reviewed
had documentation of medication non-adherence prior to admission. Our study findings
also reveal the likely consequences of non-adherence among the studied in-patients, which
seems enormous with overall cost of management largely linked to increase in number
of complications/disease comorbidities. Non-adherence to therapy has been shown to be
responsible for 33% to 69% of medication-related hospital admissions in the United States
(Benjamin 2012). This perhaps corroborated our study findings in relation to the huge
hospitalisation cost obtained for the hypertensive in-patients. The huge expenses of the
cost of management during admission are of concern especially considering the fact that
majority of the patients’ treatment expenses were borne out-of-pocket. In addition, majority
of the patients belong to low socioeconomic class comprising of petty traders, retiree and
artisans with meagre income level/status.

The average cost of hospitalisation per day in this study may be an indication of
catastrophic spending on the part of the patients especially in a country where many of
the citizen lives on less than USD57.00 per month (National Bureau of Statistics 2020).
However, this might have been largely avoided if the patients had been adhering to
their medications. The average blood pressure of = 160/100 mmHg (i.e. JNC VII stage 2
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hypertension) at admission among the studied in-patients may corroborate the medication
non-adherence status of the patients (Choudhry et al. 2022). Thus, there is a need for
hypertensive primary care provider to intensify effort in encouraging optimal medication
adherence by the patients.

Cost of management in this study increased with the increase in number of
commodities and number of days of hospitalisation. The reason may not be far-fetched
because cardiovascular complications tend to increase with the increase in blood pressure
above normal or target level of < 140/90 mmHg (Guimaraes Filho et al. 2015), this was the
case in the studied cohort with good number of the patients having an existing cardiovascular
conditions with average blood pressure at admission far above the target.

This invariably increased the cost of management with cost associated with
management of comorbid diseases and complications of hypertension accounting
for about two-third of total cost of management. Previous studies have also reported
significant increase in cost of hospitalisation as a result of associated complications among
hypertensive patients (Mutowo et al. 2016; Wierzejska et al. 2020; Zeru and Muluneh 2020).

In this study, cost of managing cerebrovascular accident, renal failure,
hypertensive heart disease and heart failure accounted for more than half of the total cost
of management. This is an indication of high financial implication of complications resulting
from non-adherence to medication(s) among the patients. Furthermore, hypertensive heart
disease and cerebrovascular disease (e.g. stroke) has been reported to be the two most
common causes of disability in the world (Roth et al. 2020). Although, there was 14.5% fall
in the global age-standardised CVD death rates between 2006 and 2016 (Liu et al. 2019),
the burden of CVD remains higher in LMICs compared to high-income countries (HICs),
with LMICs accounting for more than 80% of CVD deaths (Bovet and Paccaud 2012; GBD
2013; Bowry et al. 2015). The development of these complications among patients in LMICs
is largely due to non-adherence and poor assess to good health care facilities (Masyuko et
al. 2021).

Cerebrovascular accident (stroke) accounted for the highest cost of complications
in this study, which is consistent with lvanova and Petrova (2009), and Wajngarten and
Silva’s (2019) studies in Europe. The increase in cost might be attributed to some relatively
expensive laboratory investigations such as Cranial Computed Tomography-Scan or
Magnetic Resonance Imaging which were usually essential for the diagnosis of stroke
(Vymazal et al. 2012), as well as physiotherapy services. All these complications are largely
preventable if the patients were able to attain optimal blood pressure control.

In addition, CVD has greater impact on working-age populations in LMICs
substantially more than it does in HICs, the average age for patients in this study is still
active working age in the country (Gheorghe et al. 2018). Half of cardiovascular fatalities
in sub-Saharan Africa occur in the 30 years old—69 years old of age group, at least ten
years sooner than in HICs (Gheorghe et al. 2018). The economic burden of CVD is of great
concern globally and specifically in LMICs with USD3.7 trillion economic loss between 2011
and 2015 in LMICs (Gheorghe et al. 2018). This could be reduced if earlier diagnosis and
treatment is initiated and adherence to both drug and non-drug approaches in put into place.

Attaining all of the globally approved risk factor targets of CVDs in many LMICs,
particularly in the poorest settings, may not be enough to fulfill the worldwide target of a 25%
reduction in CVD mortality by 2025 (Dugani and Gaziano 2016). Insufficient health funding,
inadequate governance, inefficient care delivery systems and an emphasis on curative care
at the expense of preventive, to name a few issues, have been indicated to contribute far
more to the CVD burden than risk factor levels, which remain low in LMICs compared to
HICs (Gheorghe et al. 2018).
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Unaffordability of medication cost was the most common reason given for non-
adherence to medication among the uninsured patients in this study and this is similar
to the reason obtained from previous studies in LMICs such as Cameroun (Adidja et al.
2018) and developed countries (Madden et al. 2008; De Avila, Meltzer and Zhang 2021).
The low number of enrollees of NHIS in this study is a consistent concern that has also
been raised in previous studies in Nigeria (Adewole and Osungbade 2016; Alawode and
Adewole 2021). Though, the scheme has put in place measures to expand its services to
the informal sector who are not public servants or uniformed officers, only a small number of
people are enrolled with significant numbers of Nigerians paying for their medical bills out-
of-pocket (Adewole and Osungbade 2016). Cost related non-adherence has been shown
to increase among uninsured patients compared to their counterparts (Nasseh et al. 2012;
Tajeu and Muntner 2020). Uninsured patients are prone to out-of-pocket payment method
which usually leads to failure to fill or refill a prescription, delay filling a prescription, skip
doses or take smaller doses to make medication last longer (De Avila, Meltzer and Zhang
2021). This can eventually increase healthcare utilisations as the disease worsen, requiring
hospitalisation (Zhang, Lee and Melizer 2014; Zhang and Meltzer, 2016) as revealed in
this study.

There is, therefore, the need for more public enlightenment on the benefits of
the health insurance scheme to the populace especially the informal sectors in order to
reduce cost-related non-adherence among patients especially those with chronic diseases.
Furthermore, factors related to non-adherence among patients with chronic diseases,
particularly hypertension need to be explored and strategies that could resolve it need to
be put into place in the health sector to reduce the burden associated with the disease
progression as a result of non-adherence.

Limitations of the Study

The study was retrospective, thus, there was no direct contact with the patients to establish/
confirm the documented report on their medication non-adherence and the precise reason(s)
for such non-adherence. The study was only based on physician’s subjective judgment of a
patient’s non-adherence status as documented in their case notes. There could have been
some patients among those admitted who were overlooked in the course of evaluating their
medication adherence. As a result, hospitalisation costs may be significantly greater than
those stated in the study. Furthermore, indirect expenses (such as mortality and productivity
loss) incurred by patients and caregivers were not taken into consideration in this study,
which would have further increase the cost of hospitalisation. In addition, this study focused
mainly on patients with documentation of medication non-adherence in their case notes
prior to admission, and thus, did not capture cost of management for patients who adhere to
their medication(s) and yet were admitted during the period studied for some other reasons.
Also, a comparison of the cost of management/expenses between patients who adhere to
their medications and those who do not, would have been a valuable addition to the study
findings. Nonetheless, future study may need to put all these gaps into consideration so as
to ensure a far-reaching conclusion.

CONCLUSION
The hospitalisation costs/expenses for hypertensive in-patients who may defaulted in

medication adherence in the studied facility is enormous with an average of USD52.00
per day. This cost/expense may constitute or considered as a burden for an individual in
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a country with very low monthly income (USD57.00 per month). It is therefore suggested
that healthcare practitioners and policymakers need to develop strategies to improve
patient’s medication adherence, which may invariably reduce cost of in-patient hypertensive
management.
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