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Background: Limited information is available on the financial impact of healthcare
associated infections in Sub-Saharan Africa. A prospective case-control study was under-
taken at Korle-Bu Teaching Hospital, Ghana, to calculate the cost of surgical site infec-
tions (SSI).
Methods: We studied 446 adults undergoing surgery from the surgical department. In all,
40 patients with SSI and 40 control patients without SSI were matched by type of surgery,
wound class, ASA, sex and age. The direct and indirect costs to patients were obtained
from patients and their carers, daily. The cost of drugs was confirmed with the pharmacy
at the department.
Results: The prevalence rate for SSI was 11% of the total 446 cases sampled between June
and August 2017. On average patients with SSI who undertook hernia surgery paid
approximately US$ 392 more than the matched controls without SSI. The least difference
was recorded amongst patients who had thyroid surgery, a difference of US$ 42. The
results show that for all surgical procedures, SSI patients report excess length of stay. The
additional days range from 1 day for limb amputation, to 16 days for rectal surgery.
Conclusions: In this study, patients with SSI experienced significant prolongation of hos-
pitalisation and increased use of health care costs. In many cases, the indirect costs were
much higher than direct costs. These findings support the need to implement preventative
interventions for patients hospitalised for various surgical procedures at the Korle Bu
Teaching Hospital.

ª 2020 The Authors. Published by Elsevier Ltd
on behalf of The Healthcare Infection Society. This is an open access article

under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Introduction

Nosocomial or hospital acquired infections (HAI) remain
high, in spite of the advancement in medical technology and
surgery-related management procedures in both developed
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and developing countries [1]. Across countries surgical site
infections (SSI) are among the most important. Thus, in Europe
SSI is estimated to account on average for 20% of HAI, ranging
from 9% in Luxembourg to 29% in Spain [2]. A recent meta-
analysis focusing on the limited evidence available from
developing countries found that SSI with an estimated inci-
dence of 5.6 per 100 surgical procedures was the leading HAI
and considerably higher than in developed countries [3].
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Apart from the negative effects on patient health, HAI can
be costly to the health system, the individual patient and
society at large as HAI require additional treatment in hospital
or at home and may also require additional absence from work.

Although HAI cannot be completely eliminated, a large
number of HAI is deemed to be avoidable [4]. Interventions to
increase quality of care and reduce risk of HAI are, however,
costly and should be balanced against the potential savings
through fewer cases of HAI and the related additional costs. In
order to demonstrate potential investment gains and help
mobilise resources, estimation of the cost associated with SSI
has therefore interested researchers over the years, as evi-
denced by the existence of substantial literature [5e8],
although mainly in developed countries.

Costing studies in developed countries consistently find that
health care related costs are higher in patients with SSI com-
pared to uninfected patients due to increased length of stay,
emergency visits, prolonged use of antibiotics, investigation
and treatment costs [9e11]. Such costs can be considerable,
for example, the SSI cost estimation in a community hospital by
Kirkland et al. [12] found that on average the extended period
of hospitalization associated with SSI was 12 days, and the
median cost of hospitalization for infected patients was US$
7,531 - almost double of the US$ 3,844 for uninfected patients.

SSIs, however, have cost consequences beyond the health
sector such as patients’ own treatment costs, productivity
losses by patients and relatives, cost of care related to tem-
poral or permanent impairment of functional and mental
capacity, as well as the real opportunity cost of hospital beds
that cannot be utilized for other purposes due to hospital-
ization of SSI patients [13,14]. However, not all of these con-
sequences are easily quantifiable, and the true costs of SSI
remain understated [13]. Furthermore, many low income
countries have high out-of-pocket expenditures, thus patients
bear the financial consequences of SSI to a larger extent.
Consequently, it is important to look beyond the health sector
expenditure to understand the burden on society and the need
for interventions to prevent HAIs.

The direct costs associated with HCAIs include the cost of
drugs and treatment materials, medical and surgical proce-
dures and laboratory tests [15], which may to a smaller or e
especially in low income settingse larger extent be paid by the
patient. Productivity losses associated with HCAIs include lost
wages for patients and their family caregivers, loss of taxes to
the state, and decreased productivity for employers [16].
Generally, it is difficult to measure productivity losses accu-
rately, therefore studies often estimate only the direct costs.
Furthermore, most studies rely only on additional days of stay
to estimate the incremental costs associated with HCAIs,
because of the difficulty in tracking patient-specific laboratory
expenses, pharmacy and nursing care data, and inconsistencies
in accounting practices, as well as variation in costs and
charges among various hospitals [14].

Because SSIs are relatively rare, and because patients for
ethical reasons cannot be randomized to SSI or no SSI, alter-
native study designs are required to measure the additional
costs. A common approach is the matched-pair design [17e20].
Patients have different lengths of stay and risks of SSI. Com-
parison of patients with and without SSI in order to isolate the
effects of SSI requires that relevant criteria are used to match
patients. Age, gender and type of surgery are commonly used
matching criteria [11].
The variability of the risk of SSI has also led to the devel-
opment of standardized criteria to predict cost of SSI based on
the anatomic extent of surgery complications. The cost of SSI
resulting from deep incision is higher compared to that which is
associated with superficial wounds although the latter is the
most common. For example, Urban [13] estimated that the
average cost of superficial SSI is US$ 400 while that of deep
incisional SSI is US$ 30,000. Unlike infected deep incisional
wounds, it takes relatively simple treatment measures with or
without antibiotics to treat superficial infected wounds
whereas it is resource intensive to treat deep SSIs [21,22].

In spite of the abundance of studies on SSI cost estimation in
countries such as Spain [23], Turkey [24], USA [25], United
Kingdom [26] and Thailand [27], a literature search revealed a
knowledge gap on the cost of SSI in Sub-Saharan Africa. This
paper therefore seeks to contribute to filling this knowledge
gap by providing an empirical estimate of SSI cost from a
societal perspective in Ghana’s major health referral center,
the Korle-Bu Teaching Hospital (KBTH).
Methods

Setting

The study was undertaken in Korle-Bu Teaching Hospital
(KBTH), Accra, Ghana. The KBTH is Ghana’s major public ter-
tiary referral hospital with approximately 2,000 bed capacity.
Except for critical emergency cases most patients are admitted
to the KBTH through referral from other hospitals. Hospital
care in public hospitals in Ghana is financed through a combi-
nation of government funding and user payment. The govern-
ment pays staff salaries, some goods and services, capital and
maintenance of equipment. Cost recovery of non-wage direct
services, such as medicine, consultation and laboratory takes
place either as out-of-pocket payment or reimbursement by
the National Health Insurance Scheme (NHIS). Currently, the
NHIS enrolment covers about 38 percent of Ghana’s population.
Study design and sampling

The study population comprised all persons admitted for
surgery through the surgical outpatient department or the
emergency/accident department to any of the 4 general sur-
gical wards of the surgical department in KBTH. All patients
who underwent surgery between June 2017 and September
2017 were included in the study. A matched pair study design
was employed. Patients with SSI were identified up to 30 days
after surgery by the medical staff through daily in-patient
surveillance of surgery patients, followed by post discharge
surveillance by means of a healthcare personnel-based survey
and a patient-based telephone survey [28]. Identified patients
with SSI were matched with patients with no SSI using age (�1
year), sex, type of surgery and wound class as matching cri-
teria. Age matching was carefully done to avoid potential dis-
parity in age-related earning and cost. Patients who had an
implant inserted or underwent procedures where primary clo-
sure of incision was not completed in theatre or had procedures
performed by endoscopy were excluded. The study received
ethical approval from Korle Bu Teaching Hospital (KBTH) Eth-
ical Committee.
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Outcomes

The primary outcomes evaluated in this study included
additional days of hospitalisation and extra costs. Extra cost
attributable to SSI was defined as the estimated mean differ-
ence in direct costs and productivity losses between patients
with SSI and matched patients without SSI.

Data collection

For all patients, data were recorded on demographical
characteristics (gender and age), postoperative variables such
as SSI status, wound class and length of stay (LOS). Length of
stay was defined as days after surgery that the patient was
discharged. Patients’ length of stay in the department was
obtained prospectively on daily rounds. Those who were dis-
charged the same day of surgery were given a LOS status of ‘0’.

Patients identified as having SSI and matched patients were
additionally administered a structured questionnaire post-
operatively to capture their direct costs and productivity losses
associated with their hospitalisation covering 30 days after
discharge.

Data analysis

Patients’ Direct Costs
Direct costs included costs on pharmaceuticals such as

antibiotics; laboratory and diagnostic tests; and surgical
interventions. The direct costs also included transportation
costs incurred by patients and their carers and costs of review
and wound dressing. All direct costs were added for each
patient and mean cost per patient calculated and compared
between SSI and non-SSI patients.

Productivity loss
Productivity losses refer to the opportunity costs to patients

and their carers related to the hospital admission, i.e. the loss
of income due to illness or caring activities during admission
and the subsequent 30 days after discharge. The productivity
loss is calculated as a product of the number of days
respondents were unable to work and their daily wage. Data
was collected on the number of days of sick leave (absentee-
ism) of patients and their caregivers, employment status of
patients and carers (employed, retired, homemaker, student
or unemployed), type of employment, monthly income and
normal weekly work hours. For employed patients with paid
jobs the 2017 national average monthly income specified by sex
and type of employment [29] was calculated and used to value
time loss per day. For those aged 18e60 years engaged in
informal sector work and could not provide specific monthly
income, their indirect cost was computed using same national
average wage values for informal sector workers. For patients
accompanied by carers, the daily wage of their carers was
estimated in a similar manner. The reason for using the
national average wage instead of the actual patient wage was
to enable generalisation of the result, and consequently, avoid
potential over-estimation and under-estimation of the indirect
cost.

Hospital costs
To estimate the institutional cost of SSI, the study used a

composite/gross-costing approach rather than a
disaggregated/micro-costing approach [30]. The former cap-
tures the sum of all expenditures incurred by the specific
health facility or department. This includes staff related cost,
cost of clinical support, capital equipment and the cost of all
other consumables purchased by the Surgical Department of
KBTH in 2017. These expenditure data were obtained from the
Human Resource Directorate and the Accounts Department of
KBTH. The total number of admissions to the surgical depart-
ment in 2017 was obtained and the total number of inpatient
days estimated. The average cost per inpatient day was then
calculated and used to estimate the hospital cost incurred
based on length of stay of the patients with SSI and their
matches. Cost calculations were made in Ghana cedis (GH₵)
and converted to purchasing power parity in United States
Dollars (PPP-US$) using a web-based tool for purchasing power
parity conversion recommended by Ian et al. [31].

Results

Description of participants

We studied 446 adults undergoing surgery from the surgical
department. In all, 62 patients were identified but only 40
patients with SSI and 40 control patients without SSI were
matched. For the 22 SSI patients excluded from the match pair
analysis, reasons were that 2 absconded, 7 declined to par-
ticipate in the study, 3 died, 5 were lost to follow up due to
wrong contact information, while the remaining 5 had no per-
fect match in the control group. Of the total sample studied,
females constituted 62%. The mean age of the overall sample
was 46 years [SD¼ 18 yrs] while that of patients with SSI was 41
years [SD ¼ 17 yrs]. In terms of wound classification, 64.7% of
the total sample had clean wounds. However, 75% of the SSI
patients were among those classified as having dirty, clean
contaminated and contaminated wounds. The most common
surgical procedure performed among SSI patients was her-
niorrhaphy, followed by breast, appendix and colon surgery
(Table 1).

Patient direct costs

In general, patients with SSI recorded higher costs [95%
CI ¼ $1,543 e $1,953] compared to non-SSI patients [95%
CI ¼ $1,211 e $1,650]. For instance, on average patients with
SSI who underwent hernia surgery paid approximately US$ 392
more than similar patients without SSI. The least difference
US$ 42 was recorded amongst patients who had thyroid surgery
(Table 2). On average patients with SSI spent US$ 298 more than
patients that were similar in age, sex, wound class and type of
surgery. The higher level of expenditures among SSI patients
was mainly due to the cost of drugs (25.8%), laboratory tests
(7.2%), consultation (39%), cost of infected wound dressing
(4.6%), and transport cost (23.4%).

Productivity loss

Table 3 shows the number of days lost and estimated pro-
ductivity loss for matched patients. For almost all the surgical
procedures, those with SSI reported higher number of days lost
and higher indirect costs [95% CI ¼ $381 e $893] compared to
the non-SSI patients [95% CI ¼ $185 e $730]. The highest



Table 1

Descriptive statistics of the overall sample cum patients with and
without SSI.

Total sample

(N ¼ 446)

Matched groups

SSI (n ¼ 40) Non-SSI (n ¼ 40)

Sex

Male 171 [38.0] 9 [22.5] 9 [22.5]
Female 275 [62.0] 31 [77.5] 31 [77.5]

446 [100.0] 40 [100.0] 40 [100.0]
Wound Class

Clean 289 [64.7] 10 [25.0] 10 [25.0]
Clean contaminated 30 [6.7] 3 [7.5] 3 [7.5]
Contaminated 57 [12.7] 9 [22.5] 9 [22.5]
Dirty 70 [15.9] 18 [45.0] 18 [45.0]
Total 446 [100.0] 40 [100.0] 40 [100.0]
Procedure

Colon surgery 16 [3.6] 5 [12.5] 5 [12.5]
Herniorrhaphy 88 [19.7] 11 [27.5] 11 [27.5]
Thyroid surgery 40 [9.0] 3 [7.5] 3 [7.5]
Appendix surgery 69 [15.5] 6 [15.0] 6 [15.0]
Breast surgery 64 [14.3] 7 [17.5] 7 [17.5]
Rectal surgery 8 [1.8] 1 [2.5] 1 [2.5]
Small bowel surgery 8 [1.8] 2 [5.0] 2 [5.0]
Gall bladder surgery 5 [1.1] 2 [5.0] 2 [5.0]
Limb amputation 98 [22.0] 2 [5.0] 2 [5.0]
Bile duct, liver 3 [0.7] e e

Laparotomy 47 [10.5] 1 [2.5] 1 [2.5]
Total 446 [100.0] 40 [100.0] 40 [100.0]
Mean age (years) 46 [6e98] 41 [14e78]a 40 [16e76]
a Minimum and maximum ages in parenthesis.
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difference was costs associated with rectal surgery, a differ-
ence of US$ 2,834. The difference in indirect cost was driven by
the generally high number of productive loss days among SSI
patients compared to their matches. Except we noticed that
for those who underwent breast and small bowel surgery, the
indirect cost was highest among non-SSI patients despite a
lower number of days lost. On average, the productivity loss of
SSI patients exceeded that of matched non-SSI patients by US$
168.
Table 2

Direct cost of patients with and without SSI in US$.

SSI

No. Total cost Average cost per patient

Colon surgery 5 9,092 1,818 [486e2,976]
Herniorrhaphy 11 16,810 1,528 [518e2,527]
Thyroid surgery 3 5,521 1,840 [1,675e2,145]
Appendix surgery 6 10,684 1,781 [484e2,786]
Breast surgery 7 11,227 1,605 [757e2,354]
Rectal surgery 1 2,343 2,343
Small bowel surgery 2 4,030 2,015 [1,825e2,206]
Gall bladder surgery 2 3,508 1,754 [1,648e1,860]
Limb amputation 2 4,433 2,217 [1,988e2,446]
Laparotomy 1 2,260 2,260
All 40 1,748

Note: Minimum and maximum cost in bracket.
Hospital costs

Hospital cost estimates were based on LOS and average
departmental cost per day. The average LOS for SSI patients
were 9.2 compared to 4.6 in the control group (Chi2: P¼ 0.003).
This is also illustrated in Figure 1 which shows, for example,
that 27 patients with SSI stayed more than 5 days in the hospital
compared to 7 in the matched control group. The extra LOS is
consistent across surgical procedures. The number of extra
days in hospital range from an average of 1 day for limb
amputation to an average of 16 extra days for rectal surgery
(Table 4).

The total expenditures in the surgical department in 2017
amounted to US$ 10,761,838. Of this amount, monthly salaries
and allowances of established and non-established staffs con-
stituted 56%, followed by the cost of medical supplies 22.6%
while the remaining 21.4% covered cost of capital equipment
and other consumables. The surgical department admitted
3,991 patients in 2017. Assuming an average LOS of 8.3 days, as
observed for the 446 patients enrolled in the present study, this
corresponds to 33,125 patient day and the average patient day
cost at the surgical department of KBTH thus amounts to US$
325.
Overall

Overall, the estimated mean additional cost per patient due
to SSI is US$ 1,985, of which 78% is institutional costs, 15% direct
costs paid by patients and 7% productivity loss. With an annual
SSI prevalence rate of 11% from historical routine patient
record at the surgical department, the estimated annual cost
to society amount to US$ 871,058. Likewise, from the esti-
mated average patient day costs, the additional institutional
costs per patient with SSI is US$ 1,519 (Table 5). Juxtaposing
Ghana’s 10% annual salary increase with an average consumer
price index of 9.4% between 2017 and 2019 [32], we adjusted
the hospital cost of SSI from US$ 666,651 to US$ 806,649,
equivalent to US$ 925,280 in total cost.
Discussion

In line with the literature, we find that SSI patients incur
higher cost than comparable matched patients. Other studies
Non-SSI Average difference

in cost per patientNo. Total cost Average cost per patient

5 7,249 1,450 [634e2,208] 368
11 12,498 1,136 [352e1,837] 392
3 5,393 1,798 [1,290e2,080] 42
6 9,933 1,655 [634e2,165] 126
7 9,330 1,938 [525e1,853] 333
1 1,510 1,510 833
2 3,856 1,928 [1,607e2,248] 87
2 2,692 1,346 [1,725e1,186] 408
2 3,655 1,827 [1,508e2,146] 390
1 1,880 1,880 380
40 1,450 298



Table 3

Indirect cost of patients with and without SSI in US$.

SSI Non-SSI Difference in average

productivity lossNo. Average number

of days lost

Average

productivity loss

No. Average number

of days lost

Average

productivity loss

Colon surgery 5 17 [9e23] 486 (60e1,100) 5 16 [7e48] 274 (275e2,103) 212
Herniorrhaphy 11 15 [5e36] 670 (30e2,598) 11 5 [2e11] 508 (7e3,164) 162
Thyroid surgery 3 12 [7e16] 360 (91e901) 3 5 [3e7] 57 (30e89) 303
Appendix surgery 6 12 [7e19] 902 (88e1,719) 6 7 [3e11] 823 (38e2,751) 79
Breast surgery 7 10 [4e22] 145 (125e364) 7 5 [4e7] 217 (13e558) �72
Rectal surgery 1 52 3,114 1 18 280 2,834
Small bowel surgery 2 20 [19,20] 686 (127e1245) 2 15 [6e23] 2,049 (676e3,423) �1,363
Gall bladder surgery 2 17 [16,17] 682 (229e1,133) 2 8 [5e10] 83 (39e127) 599
Limb amputation 2 9 [6e11] 876 (33e1,719) 2 7 [5e9] 41 (20e61) 836
Laparotomy 1 28 100 1 13 89 11
Average 40 625 40 457 168
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on the cost associated with surgical site infections have taken
place in contexts that are quite different from the situation in
Ghana. Due to differences in the health care system, the level
of economic development and price level and structures, it is
difficult to compare our results to other studies. While the
magnitude of costs is likely to vary a lot, we would expect to
see some consistency in the relative cost of SSI patients com-
pared to similar patients without SSI.

As expected, comparing our results with other studies, we
noticed some differences in the SSI cost per patient. For
instance, while it cost additional US$ 1,985 per patient for SSI
treatment, the amount is more than that reported in Italy
(V1,216; US$ 1363), but much less when compared with some
other European countries [9]. We also noticed that the differ-
ences in cost could be as a result of differences in types and
number of surgical procedures studied, as well as differences in
the overall regional economic conditions and its attendant
implications on cost of medical inputs such as drugs for surgical
operations and SSI treatment [11]. The study by Jenks et al.
[33] at the Plymouth Hospital in the United Kingdom is one such
example that involved a total of 19 surgical procedures
resulting into 2017 equivalence of US$5,249 SSI attributable
cost per patient.
Figure 1. Length of stay for patien
We found that hospital costs for SSI patients are on average
double of those for non-SSI patients. This is in line with other
studies that found costs associated with SSI patients to be
almost double of non-SSI patients, and mainly driven by
additional LOS [11]. Including both direct and indirect costs
our study shows that costs associated with patients with SSI at
the KBTH are on average 20.8% higher compared to matched
patients without SSI. To some extent, our observation cor-
roborates with findings from Duke University Medical Centre
and the Durham Regional Hospital, United States, that the
total median cost incurred by SSI patients is approximately
32.4% higher than the total cost incurred by non-SSI patients
[12].

Very few studies consider the wider impact of SSIs on soci-
ety, in terms of absenteeism from work and lost productivity
[9]. We found that the patients with SSI on average incurred 1.2
times the direct expenditures of comparable patients without
SSI, and experienced almost 1.4 times as high income loss. The
share of additional costs attributable to SSI that is borne by
patients depends on the financing system. We maintain
regardless of the differences in the SSI attributable cost per
patient across many other studies, that SSI result in elevated
cost, a significant part of which is indisputably borne by
ts with and without SSI in days.



Table 4

Additional average length of stay (ALOS) for patients with and
without SSI.

SSI Non-SSI Difference in

average LOSNo. Average

LOS

No. Average

LOS

Colon surgery 5 14 (9e18)a 5 9 (3e26) 5
Herniorrhaphy 11 9 (3e21) 11 3 (1e5) 6
Thyroid surgery 3 7 (4e9) 3 4 (2e5) 3
Appendix surgery 6 7 (4e13) 6 4 (2e7) 4
Breast surgery 7 6 (2e13) 7 3 (2e4) 3
Rectal surgery 1 26 1 10 16
Small bowel surgery 2 13 (10e15) 2 9 (3e15) 4
Gall bladder surgery 2 9 (8e10) 2 4 (3e5) 5
Limb amputation 2 4 (3e5) 2 3 (2e4) 1
Laparotomy 1 15 1 7 8
All 40 9.2 40 4.6 4.6
a Minimum and maximum LOS in parenthesis.
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patients and their caregivers through out-of-pocket payments
and lost incomes.

The significant LOS difference between SSI and non-SSI
patients means that the hospital itself incurs significant cost
due to the extra days and resources dedicated to patients with
SSI. For instance, the study has observed that it on average
costs the Surgical Department an extra US$ 1,519 attending to
each SSI patient. This corresponds to 6.2% of the 2017
departmental expenditures being used for SSI. The majority of
these institutional cost (56%) is payment of healthcare pro-
fessionals and other support staffs, similar to observation by
Rechner and Lipman [34] at the Royal Brisbane and Women’s
Hospital in Queensland, Australia. Staff and beds that are
occupied by SSI patients cannot be used by other patients,
which imply that fewer patients get adequate treatment.

A surprising finding of this study was that SSI patients who
underwent breast and small bowel surgeries, on average,
incurred relatively lesser indirect cost compared with their
match cases without SSI. This was, however, due to differences
in the reported daily amount lost due to absence from work, as
the number of days of work lost was higher in the SSI group.
Specifically, closer inspection of the data revealed that more
than half of the SSI patients did not work and thus incurred a
value of 0 as compared to less than a third of those without SSI.

Since SSI and its associated cost is surgically induced, it is
prudent that medical staffs and the hospital in general adopt
preventive measures to reduce risk factors such as those
observed by Weber et al. [35]. The estimated annual cost of SSI
to KBTH was almost US$ 700,000 and almost US$ 900,000 to
Table 5

Summary of estimated additional annual costs of SSI (US$).

Mean cost - SSI Mean cost, non- SS

Patient direct costs 1,748 1,450
Productivity loss 625 457
Hospital costs 3,038 1,519
Total 5,411 3,426
a Estimated annual number of SSI cases ¼ 439.
society more broadly. Because the cost of SSI was limited to 30
days post-discharge, we anticipate an under-estimation of the
reported direct and indirect cost of SSI. We only assessed
productivity losses due to absence from work. However, to
sustain household income some patients may have presented at
work despite an SSI, which may have reduced their pro-
ductivity. Such productivity losses due to presenteeism were
not included and thus potentially result in an underestimation
of costs. Nevertheless, the finding implies that preventive
measures that would reduce SSIs by 20% would roughly be
economically advantageous to the health sector, if they could
be implemented at a cost of up to US$ 137,552 annually, and
more from a societal perspective. Similarly, our estimation
suggests that without SSI the surgical department can save
additional 11,043 patient bed days annually and thus be able to
admit 1,330 extra patients.

Limitations of the study

This study was undertaken in one teaching hospital in Ghana
and therefore the evidence provided is not a general reflection
of what pertains in other hospitals. We acknowledge the limi-
tation in the small sample size. However, this was as a result of
the study time frame of four months and the fact that the
sampling took place at one hospital. Furthermore, the study
required eliciting information from both patients and care-
givers undergoing different degree of emotional, economic,
and physical stress, and in this situation it was difficult inter-
viewing all 62 confirmed SSI patients and their respective
match without SSI. In all, 22 patients with SSI and 21 match
patients without SSI declined to participate in the survey for
various reasons including death of patients. In some instances,
few patients absconded from the hospital before and after
discharge because they could not afford to pay their bills. In
few cases, there was a mismatch in the number of reviews
attended by patients obtained through official wound card data
and those reported by the patients.

For post-discharged patients who could not afford cost of
reviews such as transport cost and cost of prescribed drugs, the
total direct cost for such patients was limited to the amount
spent within the sampling period. Also, we used the average
cost per admission day to calculate the costs associated with
the extra days in hospital of patients with SSI compared to
those without SSI. The marginal cost of one extra day in the
hospital may, however, differ; for example, if majority of
treatment takes place during the first days of admission, then
the average cost per bed day will underestimate the cost per
additional day in the beginning of the admission and over-
estimate the cost per additional day at the end of the admis-
sion. The exclusion of the value of time for persons who were
I Estimated mean additional

cost per patient due to SSI

Estimated total annual

cost of SSIa

298 130,736
168 73,670
1,519 666,652
1,985 871,058
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not economically active such as in our estimation of the indi-
rect cost also means that certain costs were overlooked. For
instance, there were rare cases where such persons may be
working but were excluded because by Ghana Labour Laws such
persons are not expected to be gainfully employed. Our
inability to quantify the emotional stress suffered by patients
and their caregivers due to SSI is also a limitation. Also, the
exclusion of presenteeism in our estimation of productivity loss
may imply an underestimation of the indirect cost.

Furthermore, we anticipate that the omission of the
administrative overhead cost incurred by the central admin-
istration of the KBTH may also imply an underestimation of the
hospital cost attributable to SSI.
Conclusion

This study adds to existing literature on the cost of SSI and is
the first of its kind in Ghana and SSA. SSIs in patients lead to
extra cost due to prolonged hospital stay and cost of review and
wound dressing, as well as lost working days of patients and
caregivers and productivity loss. The study provides evidence
to support good infection control practices in the hospital. It
demonstrates that poor quality care is costly and leads to
inefficient resource use, as more could have been achieved
with the resources.
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