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Abstract

Background: Surgical site infections (SSIs) represent a major cause of morbidity and mortality in Ethiopia.
Lack of post-discharge follow-up, including identification of SSIs, is a barrier to continued patient care, often
because of financial and travel constraints. As part of a surgical quality improvement initiative, we aimed to
assess patient outcomes at 30 days post-operative with a telephone call.
Patients and Methods: We conducted mobile telephone follow-up as part of Lifebox’s ongoing Clean Cut
program, which aims to improve compliance with intra-operative infection prevention standards. One urban
tertiary referral hospital and one rural district general hospital in Ethiopia were included in this phase of the
study; hospital nursing staff called patients at 30 days post-operative inquiring about signs of SSIs, health-care–
seeking behavior, and treatments provided if patients had any healthcare encounters since discharge.
Results: A total of 701 patients were included; overall 77% of patients were reached by telephone call after discharge.
The rural study site reached 362 patients (87%) by telephone; the urban site reached 176 patients (62%) (p < 0.001). Of
the 39 SSIs identified, 19 (49%) were captured as outpatient during the telephone follow-up (p < 0.001); 22 (34%) of all
complications were captured following discharge (p < 0.001). Telephone follow-up improved from 65%–78% in the
first half of project implementation to 77%–89% in the second half of project implementation.
Conclusion: Telephone follow-up after surgery in Ethiopia is feasible and valuable, and identified nearly half of
all SSIs and one-third of total complications in our cohort. Follow-up improved over the course of the program,
likely indicating a learning curve that, once overcome, is a more accurate marker of its practicability. Given the
increasing use of mobile telephones in Ethiopia and ease of implementation, this model could be practical in
other low-resource surgical settings.

Keywords: low- and middle-income countries; patient follow-up; surgical outcomes

Surgical site infections (SSIs) are a primary factor
of patient morbidity and mortality after surgical proce-

dures [1], are more common in low-resource settings [2], and
have enormous impact on financial well-being of patients
and health systems [3,4]. Moreover, SSIs represent the lead-
ing hospital-acquired infection in sub-Saharan Africa [5].
Although there are few studies in Africa examining the im-
pact of SSI prevention programs [6], evidence-based inter-

ventions focused on improving antibiotic administration,
proper hair removal, glycemic control, and other targets have
been shown to reduce surgical infections both in high- and
low-income settings [7–10]. In Ethiopia, prior studies in
Tigray [11] and Hawassa [12] using chart review and patient
interviews have shown rates of SSIs from 11% to 19%. Ad-
ditionally, SSI prevention is an expressed priority of the
Federal Ministry of Health [13].
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A major limitation of many large-scale studies of SSI is
poor follow-up [2], particularly after discharge [14]. Several
strategies are used commonly to obtain 30-day patient
follow-up information after surgery, including direct obser-
vation in post-operative clinic visits or chart review, how-
ever, each has shortcomings, particularly in low-resource
settings. In Cambodia, SSI identification by telephone call
versus chart review showed a sensitivity of just 16% [15]. In
Kenya, one study showed that less than 25% of patients at-
tend their post-operative appointments [16].

Previous work from our group [17] found that in surgical
patients in Ethiopia, loss to follow-up is high and chart review
alone was not sufficient to determine outcomes. In this study,
we aimed to assess the feasibility and ability to follow-up
surgical patients using a telephone call to capture site infec-
tion and other complications in patients who would not have
otherwise had any follow-up at all. We also aimed to deter-
mine the proportion of post-operative patient outcomes
identified in inpatient versus the outpatient setting and de-
termine any differences in urban and rural settings in our
success of reaching patients by telephone.

Patients and Methods

As part of an ongoing, multimodal surgical quality im-
provement program, we collected data on operations per-
formed at two hospitals over a six-month time period. The
Clean Cut program is a quality improvement initiative to
improve perioperative infection prevention practices and the
methodology of this program has been described previously
[18]. In brief, infection prevention behaviors were observed
directly in the operating room by trained operating room
nurses and anesthetists in six domains: hand scrubbing and
patient skin preparation; antibiotic administration; gown
and drape integrity; instrument sterility, gauze counting; and
use of the Surgical Safety Checklist. Patients were followed
daily on the wards with direct observation of surgical site and
chart review by trained ward nurses; information on com-
plications including surgical infection, re-operations, pneu-
monia, urinary tract infection, and mortality were recorded.
After discharge, patients received a telephone call by a sur-
gical ward nurse 30 days after their operation. The patient,
or family member if patient was unable to communicate, was
asked questions about signs of surgical infection, health-
care–seeking behaviors, and mortality. Nurses performing
data collection were also trained on the definition and
diagnosis of SSI. Data collected were entered into Excel
(Microsoft, Redmond, WA) and analysis was performed
using Stata 15.1 (StataCorp, College Station, TX). Descrip-
tive statistics, Student t-test, and w2 tests for significance were
performed; a two-sided a level <0.05 was considered to be
significant. Because this was a quality improvement project
incorporating evidence-based standards into practice, In-
stitutional Review Board approval was not pursued; admin-
istrators and surgical department heads of each hospital
approved the program.

SSI definition

We used a modified definition of SSIs as described pre-
viously by our group [18] as well as the GlobalSurg collab-
orative [2], modified from the U.S. Centers for Disease
Control and Infection (CDC) definition [19]. Our definition of

SSI included: purulent drainage from incision; abscess within
the incision (or on imaging); a combination of erythema or
fever; and opening of the incision (either spontaneously or
deliberately by provider). Because our study hospitals do
not routinely have microbiology laboratory services, we did
not include incision culture in our diagnostic criteria; pain
and heat from the incision were similarly removed from
our definition of SSI because they are difficult to assess in our
context and highly subjective.

Hospital settings

The urban hospital is a large referral center in Addis
Ababa, Ethiopia, with 267 beds and four functioning oper-
ating rooms, staffed by general surgeons, obstetrics/
gynecology, and other subspecialties including neurosurgery
and orthopedic surgery. Surgical volume is an average of
72 cases per month. This hospital is a referral center for
four hospitals and 11 health centers in the surrounding
Addis Ababa and Oromia regions. In contrast, the rural hos-
pital is a general hospital with 40 beds and two operating
rooms staffed by one gynecologist and several mid-level
general surgery providers (Integrated Emergency Surgical
Officers; IESOs). Surgical volume is an average of 93 cases
per month.

Telephone call mechanism

Ward nurses kept a log of inpatients after surgery with the
date of surgery and the date of discharge, as well as several
telephone numbers that the patients provided to be contacted.
On or about the thirtieth post-operative day, one of the ward
nurses placed a telephone call to the patients who were due
for follow-up each day. Nurses called each patient on their
follow-up due date to ask about any drainage from the sur-
gical site and if so, the type of drainage, as well as any
healthcare visits and type of care provided at such since
discharge. If the patient had died, this was also recorded. Data
were recorded on paper forms and entered into Excel by
members of the Clean Cut team. Nurses were provided with
the equivalent of $7.00 USD per month in mobile telephone
data to place calls. Full details of the telephone call data
collection form can be found in Appendix A.

Results

A total of 701 patients from two hospitals were enrolled
over the six-month course of the program, 415 from the rural
and 286 from the urban hospitals (Table 1). Overall, patients
were young with a mean age of 29.5 years; patients at the
urban hospital were slightly older (32 vs. 28, p < 0.001). Pa-
tients had low and similar rates of hypertension (0.7%) and
diabetes (0.3%) and were predominantly female (84%); there
were no substantial differences between these demographic
features between the two facilities. Cases in the rural hospital
were evenly split between obstetric and main operating
rooms (48% vs. 52%), whereas more cases were done in the
obstetric operating room in the urban hospital (65% vs. 35%,
p < 0.001). Overall, the majority of cases were done on an
emergency basis (78%), with the proportion of emergency
cases being higher at the rural versus urban hospital (89% vs.
63%, p £ 0.001).
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Completion of follow-up and patient outcomes

Mean hospital length of stay was 3.7 days at the urban
hospital and 4.6 days at the rural hospital (p < 0.001; Table 2).
Four patients (0.6%) required re-operation, all of whom were
at the urban facility. At the rural facility, six (1.4%) patients
developed a urinary tract infection post-operatively, and
14 (3.4%) developed pneumonia, compared with the urban
facility that had no urinary tract infections (p = 0.04) and one
(0.3%) pneumonia (p = 0.007). Surgical site infections were
fairly low, with overall rate of 5.6%. Of the 39 total SSI
diagnosed, 20 (51%) were diagnosed in the inpatient setting,
whereas 19 (49%) were diagnosed after discharge (p < 0.001).
The urban site had higher SSI incidence (7.7%) compared
with the rural hospital (4.1%, p = 0.04). There were five
(0.7%) total deaths in the cohort during the study period,
three of which occurred in the outpatient setting and were
captured by telephone follow-up. When measuring all

complications including surgical infections, other hospital-
acquired infections and deaths, 22 of the 64 identified com-
plications (34%) were reported after hospital discharge.

More than 95% (n = 668) of patients enrolled intra-
operatively were followed to discharge with greater success
at the rural hospital (261 [91%] urban, 407 [98%] rural,
p < 0.001; Table 3). Overall, 538 of the 701 patients (77%)
were reached by telephone for follow-up at 30 days after
surgery. Successful telephone follow-up was greater at the
rural hospital (87% vs. 62%, p < 0.001). The proportion of
patients reached by telephone also improved over the course
of the program, with between 53% and 70% of patients
reached at the urban site in the first half of the program, and
61%–78% reached in the latter half of the program (p < 0.001;
Fig. 1). The rural site performed better overall at 30-day
follow-up, but also improved over the course of the program,
from 70%–92% of patients reached in the first half, and 87%–
96% reached in the latter half (p < 0.001).

Table 1. Case Mix and Patient Demographics

Facility Rural Hospital Urban Hospital Overall
n 415 286 701 p

Patient age, mean (SD) 27.9 (11.2) 31.9 (12.9) 29.5 (12.1) <0.001
Hypertension 1 ( 0.2%) 4 ( 1.4%) 5 ( 0.7%) 0.073
Diabetes 1 ( 0.2%) 1 ( 0.3%) 2 ( 0.3%) 0.79
Patient gender 0.79

Female 348 (83.9%) 242 (84.6%) 590 (84.2%)
Male 67 (16.1%) 44 (15.4%) 111 (15.8%)

Location of surgery <0.001
Main operating room 214 (51.6%) 99 (34.6%) 313 (44.7%)
obstetric operating room 201 (48.4%) 187 (65.4%) 388 (55.3%)

Urgency of case <0.001
Elective 47 (11.3%) 104 (36.4%) 151 (21.5%)
Emergency 368 (88.7%) 182 (63.3%) 550 (78.3%)

SD = standard deviation.

Table 2. Completion of Follow-Up and Patient Outcomes

Factor Rural Setting Urban Setting Overall
n 415 286 701 p

LOS, mean (SD) 4.6 ( 2.1) 3.7 ( 2.6) 4.3 ( 2.4) <0.001
Re-operation 0 ( 0.0%) 4 ( 1.4%) 4 ( 0.6%) 0.016
Endometritis 0 ( 0.0%) 2 ( 0.7%) 2 ( 0.3%) 0.088
Chorioamnionitis 0 ( 0.0%) 3 ( 1.0%) 3 ( 0.4%) 0.037
Meningitis 0 ( 0.0%) 1 ( 0.3%) 1 ( 0.1%) 0.23
Urinary tract infection 6 ( 1.4%) 0 ( 0.0%) 6 ( 0.9%) 0.041
Pneumonia 14 ( 3.4%) 1 ( 0.3%) 15 ( 2.1%) 0.007
Pelvic inflammatory disease 0 ( 0.0%) 1 ( 0.3%) 1 ( 0.1%) 0.23
All infectious complications 32 ( 7.7%) 29 (10.1%) 61 ( 8.7%) 0.26
Inpatient SSI 7 ( 1.7%) 13 ( 4.5%) 20 ( 2.9%) 0.025
Outpatient SSI 10 ( 2.4%) 9 ( 3.1%) 19 ( 2.7%) 0.55
Overall SSI 17 ( 4.1%) 22 ( 7.7%) 39 ( 5.6%) 0.041
Inpatient deaths 0 ( 0.0%) 2 ( 0.7%) 2 ( 0.3%) 0.088
Outpatient deaths at 30 d 1 ( 0.2%) 2 ( 0.7%) 3 ( 0.4%) 0.36
Total deaths 1 ( 0.2%) 4 ( 1.4%) 5 ( 0.7%) 0.073
All inpatient complications 22 ( 5.3%) 20 ( 7.0%) 42 ( 6.0%) 0.35
All outpatient complications 11 ( 2.7%) 11 ( 3.8%) 22 ( 3.1%) 0.37
Overall complications 33 ( 8.0%) 31 (10.8%) 64 ( 9.1%) 0.19
Completed inpatient follow up 407 (98.1%) 261 (91.3%) 668 (95.3%) <0.001
Completed phone follow up 362 (87.2%) 176 (61.5%) 538 (76.7%) <0.001

LOS = length of stay; SD = standard deviation; SSI = surgical site infection.
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Discussion

As part of implementation of a multimodal surgical quality
improvement program in Ethiopia, we noted high rates of
telephone follow-up in this cohort of surgical patients from
both urban and rural environments and were able to reach
more than 75% of patients by telephone after discharge. The
information obtained from telephone follow-up was mean-
ingful to the program: nearly half of SSIs diagnosed were
captured in the outpatient setting, as were more than one-
third of all post-operative complications. Furthermore, our
success in reaching patients improved from 65% to 95% over
the course of the program, indicating that incorporating
this strategy into the nursing and hospital workflow requires
some adaption, training, and modification of daily routine.
Telephone call follow-up appears to be a practical and ef-
fective way to communicate with Ethiopian patients after
discharge.

Surgical infections are a major contributor to morbidity
and mortality, particularly in severely resource-limited en-
vironments such as Ethiopia. The African Surgical Outcomes
Study [20] found that of 11,000 surgical cases performed in
sub-Saharan African countries, 10.2% developed SSI in the
first seven days after surgery and of those, 9.7% died. Prior
bundled SSI reduction interventions have resulted in sub-
stantially reduced rates of SSI, but follow-up has been chal-
lenging, requiring a combination of chart review, clinic visits,

and telephone calls [21]. Our approach used telephone
calls only, which does not include the element of clinical
evaluation but also is not reliant on patients returning to the
treatment hospital and allows for more complete follow-
up. Another study in Cambodia combined strategies of
providing patients with a standardized follow-up card at
discharge that could be completed by any provider, and a
telephone call from the surgical hospital at 30 days [22]. This
study found that, similar to our population, 87% of patients
were able to be reached by telephone and 17% of patients
had SSIs (as defined by purulent drainage) that had not been
diagnosed in the inpatient setting. Of these, approximately
30% of SSIs that were reported by patients were not reported
by clinicians, but no SSIs were diagnosed on the follow-up
card only and not reported by the patient themselves.

Chart review in a prior study in one Ethiopian hospital [17]
yielded a surgical infection rate of 5% and a 28% loss to
follow-up, whereas prospective direct observation showed
the SSI rate was 14% in this cohort. However, in this cohort,
follow-up after hospital discharge was also performed by
chart review of any follow-up clinic visits, and also may not
capture complications adequately. Another study in the
Sudan [23] investigating the use of post-discharge telephone
calls for patients after surgery found that 78% of patients
were contacted successfully after discharge, and the vast
majority of surgical infections (6.8% outpatient vs. 0.8%
inpatient) were detected during the telephone call. These

Table 3. Telephone Follow-Up Over Time

Factor Month 1 Month 2 Month 3 Month 4 Month 5 Month 6 Month 7
n Hospital 93 138 123 124 91 76 56 p

Follow to
discharge

Urban 53 (95%) 70 (84%) 34 (94%) 40 (93%) 20 (87%) 26 (96%) 18 (100%)
Rural 36 (97%) 52 (95%) 83 (95) 81 (100%) 68 (100%) 49 (100%) 38 (100%)
Overall 89 (96%) 122 (88%) 117 (95%) 121 (98%) 88 (97%) 75 (99%) 56 (100%) 0.002

30-d
telephone
call

Urban 39 (70%) 45 (54%) 19 (53%) 25 (58%) 14 (61%) 21 (78%) 13 (72%)
Rural 34 (92%) 48 (87%) 61 (70%) 71 (88%) 65 (96%) 47 (96%) 36 (95%)
Overall 73 (78.5%) 93 (67.4%) 80 (65.0%) 96 (77.4%) 79 (86.8%) 68 (89.5%) 49 (87.5%) <0.001

FIG. 1. Monthly telephone call rates by site.
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findings are important because patients often need to travel
long distances for care and, once they return home, have
difficulty coming back to the hospital where they received
care. Following patients by telephone is cost effective and
more practical for the majority of patients involved.

There are a number of important limitations to our study.
We did not corroborate our findings of diagnosed SSIs on
telephone call with a clinical assessment, there is a chance
that patients may have described signs and symptoms in-
correctly leading to missed diagnoses of SSIs. Additionally,
patients were not randomized to any other follow-up mech-
anism to determine if a telephone call was indeed the most
successful strategy. However, without a telephone call many
patients would have had no follow-up at all. Patients re-
porting signs and symptoms of surgical infection or other
worrisome clinical finding were counseled to see health care,
however, we had no assurance that patients counseled to seek
care did so. Furthermore, the provision of mobile telephone
data was a cost covered by the Clean Cut program and made
calling hundreds of patients feasible. At subsequent sites a
hospital landline has been designated for patient telephone
call follow-up, however, whatever strategy is used is not
completely free for the hospital and must be considered
practically. There seemed to be a learning curve to the tele-
phone call follow-up workflow, Initially, it was viewed as an
additional burden to the nursing staff, and attention must
be paid to integrating the telephone follow-up into the typi-
cal nursing responsibilities and workflow. Additionally, the
knowledge and practice of nurses in Ethiopia related to SSI
prevention have been studied previously and found to be
unsatisfactory [24], particularly among junior nurses. It is
possible that training and experience in this role of outpa-
tient communication with patients would benefit nurses’
clinical acumen and other behaviors in the workplace. A
qualitative study of the Clean Cut program [25] revealed
themes supporting this concept previously, with nurses re-
porting increased job satisfaction and a sense of value in
reaching out to patients after discharge.

Conclusion

In resource-limited settings, where in-person post-operative
follow-up is challenging and often prohibitively expensive for
patients, we found that a telephone call for follow-up was an
effective and affordable strategy for contacting patients and
capturing complications after surgery. This strategy allowed
us to identify nearly half of surgical infections in our cohort
and one-third of overall complications and had the added
benefit of increased engagement and satisfaction of nurses
involved in patient care. We found that follow up with 30-day
telephone call after surgery is feasible even in rural and low-
resource settings and assert that this strategy is important for
improving data quality on surgical outcomes. Post-discharge
telephone calls after surgery may be useful to utilize in other
resource-limited environments and beyond and could provide
a simple and effective way for more accurate measurement of
surgical complications, as well as an opportunity to connect
with and triage patients to appropriate care.
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Appendix A. Telephone Call Data Collection Form
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