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Abstract

Background Access to safe and effective surgery is limited in low and middle-income countries. Short-term surgical
missions are a common platform to provide care, but the few published outcomes suggest unacceptable morbidity
and mortality. We sought to study the safety and effectiveness of the ApriDec Medical Outreach Group (AMOG).
Methods Data from the December 2017 and April 2018 outreaches were prospectively collected. Patient demo-
graphics, characteristics of surgery, complications of surgery, and patient quality of life were collected preoperatively
and on postoperative days 15 and 30. Data were analyzed to determine complication rates and trends in quality of life.
Results 260/278 (93.5%) of patients completed a 30-day follow-up. Of these, surgical site infection was the most
common complication (8.0%), followed by hematoma (4.1%). Rates of urinary tract infection were 1.2% while all
other complications occurred in less than 1% of patients. There were no mortalities. With increasing time after
surgery (0 to 15 days to 30 days), there was a significant improvement across each of the dimensions of quality of life
(p < 0.001). All patients reported satisfaction with their procedure.

Conclusion This study demonstrated that the care provided by AMOG group to the underserved populations of
northern Ghana, yielded complication rates similar to others in low-resourced communities, leading to improved

quality of life.
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Introduction

Surgical missions are among varied efforts to expand
access to the estimated 5 billion people who lack timely
access to safe, affordable surgical care [1]. Of the 313
million procedures undertaken worldwide each year, only
6% occur in the poorest countries, where one-third of the
population lives. Even when access is available, patients in
low-resource settings have limited ability to pay for care
and appropriate follow-up. In fact, each year 81.3 million
people suffer from catastrophic health expenditure sec-
ondary to the cost of surgery [2]. As surgical infrastructure,
workforce, and financing efforts are escalated, humanitar-
ian efforts strive to improve or provide access to fulfill
unmet surgical needs. Different charitable platforms
include disaster relief, short-term surgical trips, self-
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contained surgical platforms, and specialty surgical hos-
pitals [3, 4]. The most common charitable platform is the
short-term surgical mission.

Although surgical missions strive to provide charita-
ble care to patients who experience barriers in accessing
care, there exists considerable controversy regarding the
efficacy, safety, cost-effectiveness, and sustainability of
their efforts [3—-6]. Nearly 95% of publications on surgical
missions lack any data collection, making systematic
review difficult [5]. However some analyses suggest mor-
bidity and mortality that is 20 times greater than the same
procedure in high-income countries [7]. Although not risk-
adjusted, available data underlines poor quality care that is
unacceptable to healthcare providers and patients, alike.
Given the paucity of data, groups involved in charita-
ble care should be encouraged to conduct their work in an
ethically and responsible way, including the collection and
sharing of patient experience and outcomes.

The ApriDec Medical Outreach Group (AMOG) is a
Ghanaian-based non-governmental and non-profit organi-
zation that has been providing outreach surgical and
medical services to under-resourced communities in
northern Ghana since 2010. AMOG works closely with the
Ghana Health Service and the Regional Director of Health
Services to identify local needs and coordinate visits.
Previous reports demonstrated the cost-effectiveness of
AMOG [8].This study examines the safety and effective-
ness of AMOG using prospectively collected outcomes
data as well as patient surveys and quality of life metrics.

Material and methods
Setting

AMOG travels to the three northern regions in Ghana,
usually twice a year to provide surgical care, on-site skills
training, and continuous medical education. Since 2014
they have travelled to the Upper East Region and Upper
West Regions on a yearly basis in April and December,
respectively. AMOG volunteers work closely with local
health care providers, regional health directorates, and
community leaders to produce radio announcements and
pamphlets to recruit patients needing surgical care. Patients
are screened by local medical officers and prepared for
surgery with the guidance of AMOG staff. During AMOG
visits, the scope of practice was determined by AMOG
staff in collaboration with local providers. Any condition
that required advanced post-operative care were referred to
regional tertiary centers. AMOG medical volunteers
include surgeons of various specialties, surgical residents,
nurse anesthetists, anesthesiologists, theater nurses,
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pharmacists, and other health professionals. All services
were rendered with no cost to patients.

In addition to providing patient care, AMOG strives to
build medical and surgical capacity through education with
local providers. The group generally works with the same
colleagues during each visit, leading to long-lasting col-
laboration and relationships.

Data collection

During the December 2017 outreach to the Upper East
Region and April 2018 outreach to the Upper West Region,
we performed a prospective assessment of surgical out-
comes and patient quality of life metrics. All patients
receiving surgical care were considered except patients
unwilling to participate in the study who were excluded.
Care rendered was not impacted by participation in the
study. After consent, patients were interviewed by local or
AMOG staff to obtain basic information on demographics
along with perioperative information. Patient follow-up
was arranged by a local operative nurse for postoperative
day 15 and 30 days. Nurses were educated on how to
recognize complications and encouraged to contact the
local medical officer or AMOG staff for any uncertainty.
Complications were managed by local operative nurses and
medical offers and none required referrals for advanced
care. Nurses and staff at each site were issued 200 GHS
($36) by AMOG to use at their discretion to facilitate
patient follow-up, purchase supplies for wound care, and to
compensate for their extra efforts.

Definitions

Complications were recorded as a binary yes or no, using
the following outcomes: surgical site infection, hematoma,
pneumonia, cardiac complication, urinary tract infection,
venous thromboembolism, renal failure, unplanned return
to the operating room, and death. Complications were
defined according to the American College of Surgeons
National Surgical Quality Improvement Program [9].

To measure quality of life, we used the validated EQ-
5D-5L tool [10] after receiving permission from the
EuroQol Research Foundation. This descriptive tool mea-
sures patient health across five dimensions: mobility, self-
care, usual activities, pain/discomfort, and anxiety/depres-
sion. Each health state is then divided into five levels of
perceived problems:

Level one: indicating no problem

Level two: indicating slight problems
Level three: indicating moderate problems
Level four: indicating severe problems
Level five: indicating extreme problems
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In addition, patients ranked their health on a scale of 0 to
100, where 0 means the worst health they could imagine
and 100 meaning the best health imaginable. We asked
patients to rate their overall level of health and across the
five dimensions at three times: before surgery, postopera-
tive day 15, and postoperative day 30.

Analysis

Analyses were conducted with Stata v14 (StataCorp, Col-
lege Station, TX). Data were presented as mean =+ stan-
dard deviation, as appropriate. Chi-square test was used to
evaluate changes in patient responses regarding different
dimensions of QoL.

Results

During the December 2017 and April 2018 outreaches, 278
operations were performed with all patients willing to
participate and 260 (93.5%) patients completing 30 days of
follow-up. Patients reported coming from homes with 8 or
greater people (39.1%), while 24.6% and 27.0% reported
living with 6-7 and 4-5 people, respectively (Table 1).
Most patients reported a household yearly income of less
than 2000 GHS ($360). Fifty-three percent had no formal
education while 25.8% reported either starting or com-
pleting primary education. Cost of surgery was the most
commonly reported barrier to necessary surgical care
(63.8%).

Nine hospitals participated in the AMOG outreaches in
2018. Inguinal hernia repairs were the most common pro-
cedure (43.6%), followed by soft tissue excision biopsy
(16.2%), other general surgery cases (10.7%), hysterec-
tomy (8.1%), and obstetrics cases (7.3%) (Table 2).

Surgical site infection was the most common compli-
cation (8.0%), followed by hematoma (4.1%). Two patients
(0.8%) had a cardiac complication (details not specified),
three patients developed UTIs (1.2%), two patients had
unplanned returns to the OR (0.8%), and one patient
experienced both pneumonia and venous thromboem-
bolism (Table 3). No deaths occurred. Of patients receiving
surgery, 27 (11.6%) had at least one of the measured
complications. The majority of wound complications
occurred within the first 15 days, while other complications
occurred throughout the 30-day period.

Figure 1 demonstrates patient-reported quality of life
per EQ-5D-5L across five dimensions. With increasing
time postoperative (0 to 15 days to 30 days), there was a
significant shift towards improving quality of life across
each of the dimensions of quality of life (»p < 0.001).
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Table 1 Demographics of patients participating in AMOG
outreaches

Age (years) 46 £ 22
Male (%) 70.5%
Number of people living at home

1 0.1%
2-3 9.2%
4-5 27.0%
6-7 24.6%
> 8 39.1%
Household income per year

< 2,000 Ghana Cedis 61.2%
2,000-4000 16.5%
4,000-6,000 8.1%
6,000-11,000 6.2%
11,000-15,000 2.7%
15,000-17,000 1.9%
> 17,000 3.4%
Percentage owning the following

Radio 75.8%
TV 47.3%
Bicycle 76.5%
Motorbike 44.2%
Car 6.2%
Truck 2.3%
Refrigerator 20.0%
Cellphone 85.6%
Education

None 53.1%
Primary 25.8%
Secondary 14.2%
College or more 6.9%
Largest barrier to receiving surgery

Cost 63.8%
Transport/distance 5.0%
No one to watch family 3.1%
Can’t get time off work 1.9%
Afraid to go to the city 0.7%
Other 25.4%

All numbers are presented as percentages or mean =+ standard
deviation

On a scale of 0-100, patients rated their overall health as
a median 70 out of 100 (interquartile range 60-100). On
postoperative day 15 this had risen to 80 (IQR 70-100) and
then to 90 (IQR 90-100) by postoperative day 30. All
patients reported that they were glad to have received
surgery on their postoperative visits.
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Table 2 Characteristics of surgery

Category of procedures

Hernia repair 43.6%
Soft tissue excision 16.2%
General surgery (other) 10.7%
Hysterectomy 8.1%
Obstetrics (other) 7.3%
Hydrocelectomy 6.9%
Prostatectomy 4.6%
Caesarean section 1.9%
Urology (other) 0.7%
Urgency of cases

Emergency 8.5%
Elective 87.3%
Not recorded 4.2%
ASA class

I 66.9%
11 19.2%
1 3.1%
v 0.7%
Not recorded 10.1%
Wound class

Clean 86.9%
Clean-contaminated 7.3%
Contaminated 1.9%
Dirty-infected 1.2%
Not recorded 2.7%
Functional status

Independent 83.8%
Partially dependent 8.1%
Totally dependent 5.4%
Not recorded 2.7%
Discussion

The role of surgical outreach groups in providing access to
underserved areas is not well-characterized, with existing
evidence suggesting poor outcomes [3-7]. We believe
there is a role for thoughtful and ethical outreach to expand
access as global surgical capacity increases. This study
demonstrates that the AMOG group provided care to
underserved populations in northern Ghana, with compli-
cation rates comparable to others in low-resourced areas,
and improved quality of life for the care rendered.
AMOG’s mission is to improve access to quality spe-
cialized healthcare services in the most deprived commu-
nities in Ghana [11]. 61.2% of patients operated upon
reported a household income of less than 2,000 GHS
($380) per year, which is below the poverty rate for an
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individual’s income defined by The World Bank [12].
Given that the majority of patients (63.7%) reported living
with 6 or more people in their home, most families served
by AMOG are well below the poverty rate. In these
impoverished communities it is not surprising that the
largest perceived barrier to receiving surgery was cost. It is
notable that many patients in northern Ghana should be
covered by the National Health Insurance Scheme (NHIS),
which strives to cover necessary medical care without
shared cost [13]. As the most commonly cited barrier to
receiving necessary surgical care was cost, this goal has not
been achieved in northern Ghana. Our patients’ perception
that necessary surgical care comes at a cost is consistent
with previous observations at Tamale Teaching Hospital
[14]. Until care can be rendered without cost, the work of
AMOG serves an important function in providing care to
the deprived communities in northern Ghana.

Even when delivering free surgical care, clinicians
should ensure safe and effective services. It is therefore
essential that outreach groups monitor their outcomes to
ensure acceptability. The most common complication
experienced by AMOG was SSI (9.1%), followed by
hematoma (4.7%). Although the majority of cases were
considered clean, 50.5% were hernia repairs and hydroc-
electomies. The groin may be particularly prone to infec-
tion with rates of SSI exceeding those from other clean
cases, as demonstrated by an 8.7% SSI rate in high-risk
environments [15], and rates higher than 10% in some
high-risk settings [16, 17]. Previous surgical missions in
Ghana reported an overall complication rate of 6.1%, with
4.4% of patients returning with hematoma and 1.7% with
wound infections [18]. Mitura et al. reported a lower rate of
wound infection, at 1% [19]. Most recently Yenli et al.
reported a scrotal hematoma rate of 6.7% and surgical site
infection rate of 2.9% [20]. However, these previous
studies relied on patients calling to report postoperative
complications [18, 19] or involved patient phone calls [20]
to gather data, likely leading to an underestimation. To our
knowledge, no previous groups in Ghana have assessed 15-
and 30-day outcomes using in-person follow-up. Therefore
we believe that a 9.1% rate of SSI is accurate and suggests
an area for improvement. Rates of other complications
were low. During two outreaches, we experienced no
mortalities. To our knowledge, there have been no mor-
talities attributed directly to surgery since AMOG was
established in 2010. Therefore it seems AMOG’s mortality
is below previous estimates for elective and emergent cases
in LMICS, 5.4 and 21% respectively [21].

While minimizing complications is critical, measures to
ensure safe surgery are the ultimate goal of AMOG is to
improve the lives of patients. The EQ-5D-5L is a widely
used patient-reported outcome measure to assess patient
QoL after surgery. There was a significant improvement
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Table 3 Cumulative rates of post-operative complications at post-
operative day 15 and 30

Complication 15 days (%) 30 days
SSI 7.3 8.0
Hematoma 3.8 4.1
Cardiac 0.4 0.8
UTI 0.8 1.2
Pneumonia 0 0.4
Venous thromboembolism 0 0.4
Unplanned return to the OR 0.4 0.8
Death 0 0

General surgery (other) cases included incision and drainage, thy-
roidectomy, laparotomy, omphalocele, among others. Obstetric
(other) cases included colporrhaphy, pelvic floor repair, myomec-
tomy, and others. Other urology procedures were urethroplasty and
resection of testicular mass

across all dimensions of QoL at POD 30. It is interesting to
note that patients experienced a non-significant worsening
of pain and mobility on POD 15, compared to preopera-
tively. We believe this finding is secondary to normal
incisional pain that subsequently resolved. A reported
slight worsening of pain is also reassuring that patients

these results can only hint at the true impact on QoL that
essential surgical care can confer. It has been our experi-
ence that, for example, the repair of a large inguinoscrotal
hernia or hysterectomy for debilitating fibroid pain are life-
altering procedures that allow young men and women to
return to work or care for their families.

Not captured in our study is the broader effect of the
AMOG outreaches. AMOG provides surgical services but
also strives to build local surgical capacity. Surgeons often
train the local medical officers and other healthcare pro-
fessionals, refreshing lessons learned during training or
imparting new skills. For example, before AMOG visits,
most local physicians were not trained in tension-free
repairs of hernias using synthetic mesh. Local physicians
have subsequently been trained and perform these proce-
dures unassisted. AMOG operative nurses assist local staff
with setting up the operating theatre, teach concepts of
sterility, and provide lessons on operative assistance. In
this way, the impact of AMOG’s efforts extend beyond the
time of outreach. AMOG also brings other medical spe-
cialists, biomedical engineers, and public health clinicians
to support local capacity. While this study strives to mea-
sure the impact of AMOG on patients, its effect on local
surgical capacity is an important topic for future

. ) ) investigation.
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Our QoL metrics relied on responses from patients.
Although there was no way to verify their responses, we
have no reason to believe that they would be hesitant to
report unchanged or worsened symptoms after receiving
treatment. Further, our rates of complications are not
remarkably low, which would have suggested biased
responses. We therefore believe that patients were honest
in their responses. More accurate rates of SSI and
hematoma could be improved by cell phone photography.
The main limitation of our study is generalizability to
other surgical outreach groups as there is great hetero-
genicity in this model of health care delivery. However
we demonstrate that surgical outreaches can be performed
responsibly by local national outreach from urban centers
to rural settings. We encourage other short-term surgical
missions to collaborate with local teams to integrate
evaluation of postoperative outcomes into their processes.
Post-surgical follow-up is necessary to ensure that surgi-
cal care to underserved communities in LMICs is safe and
effective.
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