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Abstract
Introduction: Achieving adequate follow-up for surgical patients is challenging in resource-poor environments, especially for short-term surgical missions (STSM). 
The aim of this study was to evaluate late postoperative complications (POC) and quality of life (QOL) of surgical patients using mobile phones to facilitate patient 
follow-up. 

Methods: Since 2008, an organization sponsored by a US academic institution has conducted surgical trips in partnership with a public hospital in Haiti. During the 
2016 trip, mobile phones were used to facilitate follow-up for 2014-2015 operative patients. Late POC and QOL were then evaluated among follow-up patients. 

Results: Follow-up was achieved in 34 (31%) of 110 operative patients with a mean length of follow-up of 17.8 months (range: 3-60). Of 110 patients, 96 (87%) 
had phone numbers recorded; phone contact was achieved in 25 (23%) of these patients. Out of a total of 34 follow-up patients, twenty (59%) returned to clinic and 
14 (41%) were interviewed solely over the phone. Follow-up patients reported a 41% improvement in ability to complete ADLs (p=0.001) and a 71% reduction in 
pain (p<0.001). One year after surgery, all seven prostatectomy patients who were previously catheter-dependent no longer required indwelling catheters (p=0.001).

Conclusions: To our knowledge, this study is one of the first to utilize mobile phones to acquire long-term follow-up for patients following a STSM. Our results 
demonstrate that it is possible to measure postoperative outcomes not otherwise obtainable in the perioperative period. Such long-term follow-up is useful and 
essential for determining the effectiveness and safety of STSMs.

Introduction
The unmet need for surgical services worldwide, particularly 

in low- and middle-income countries (LMICs), is profound, with 
an estimated 5 billion people without adequate access [1,2]. “Global 
surgery” encompasses a variety of interventions that have attempted to 
address that need, including short-term surgical missions (STSM) [1]. 
Methods can vary greatly between STSMs, but most share the goal of 
delivering quality care in the context of limited resources and time with 
the hope of long-lasting impact for patients [2-5]. However, obtaining 
long-term follow-up of patients is challenging for STSMs—and there 
are few descriptions of the methods used to achieve such follow-up and 
even fewer reports of clinical outcomes—making determination of their 
success challenging [3,6]. Achieving patient follow-up is challenging 
even for established hospital systems in rural, resource-poor settings 
where STSMs often function, but there is evidence that mobile phones 
may enhance patient follow-up in such settings, including rural Haiti 
[7-12]. The aim of this study was two-fold: 1) to evaluate the efficacy of 
mobile phones to facilitate long-term patient follow-up (> one year) 
among a cohort of STSM patients in rural Haiti and 2) to measure long-
term surgical outcomes, particularly late postoperative complications 
(POC) and the impact of operations upon patient quality of life (QOL), 
not measurable in the perioperative period.  
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Methods
Surgical trip logistics, surgical techniques, and perioperative 
protocols

Since 2008, a U.S. school of medicine, department of surgery, urology 
and anesthesiology have partnered with a non-profit organization to 
provide surgical care at L’Hôpital St. Thérèse in Hinche, Haiti. The 
annual trip and surgical operations performed are entirely funded by 
members of the organization through private charitable donations with 
occasional grant support. All necessary medications and supplies are 
transported in-country by the team. The trip consists of two operative 
weeks flanked by one week of pre- and post-operative clinic. Patients 
are primarily referred by the hospital, but many patients come to clinic 
after hearing about the trip through radio announcements made by the 
non-profit partner or by word of mouth. 
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All inguinal hernia repairs were Bassini tissue repairs without 
mesh, and patients received antibiotics for one day postoperatively per 
Haitian medical system requirements. All simple prostatectomies were 
performed solely for the indication of benign prostatic hyperplasia 
(patients with presumed prostate cancer were excluded although 
pathologic analysis was not available to confirm diagnosis) using 
an open suprapubic approach, and patients received antibiotics 
until all catheters were removed (six weeks postoperatively). All 
patient interviews were conducted and recorded on paper charts by 
participating medical student team members. Trained interpreters 
were employed to communicate with patients, who predominantly 
spoke Creole. Diagnostic testing was limited by the environment to 
a few basic laboratory tests including hemoglobin and hematocrit, 
BUN/creatinine, x-ray, and ultrasound. All patients received necessary 
medications, education and supplies for proper wound care and 
discharge instructions to return to clinic one week after surgery for 
post-operative evaluation.

Collection and review of patient medical records 

Patient records prior to 2014 were unavailable for review. Since 
2014, medical records have been standardized and patient data has 
been consistently collected to include patient contact information 
(telephone numbers when available). Patient records from 2014-
2015 were reviewed for demographic, clinicopathologic information 
and immediate POC (seven days postoperatively). A postoperative 
complication was defined as any deviation from the normal postoperative 
course using the Clavien-Dindo classification system [13].  

Use of mobile phone to enhance patient long-term follow-up 
(> one year postoperatively)

During the 2016 trip, prior patient records from 2014-2015 were 
reviewed and available telephone numbers were called to request that 
patients return to clinic during the four-week period when the team 
was in-country. A translator was employed to help make all necessary 
phone calls and to conduct interviews both in clinic and over the 
phone. In addition, radio announcements were made prior to and 
during the four-week trip by the non-profit partner to encourage 
patients who previously received surgery by the group to return to 
clinic. Three patients were also reached by other means: one patient 
who preceded the standardization of the medical records has worked 
as a team translator for several years and was thus already present, 
and two additional patients were able to be reached through a family 
member who has volunteered with the surgical trip for several years. 

Measurement of long-term postoperative outcomes (> one 
year postoperatively)

A tool to measure post-surgical QOL was developed by the 
operative team (Figure 1) based upon the 36-item Short-Form Health 
Survey (SF-36) and previous experience [14]. The tool also incorporated 
the International Prostate Symptom Score (IPSS) for prostatectomy 
patients [15]. 

Patients who returned for follow-up clinic were examined, and 
early and late POC as well as QOL (using the previously mentioned 
QOL assessment tool) were assessed using a standardized questionnaire 
(Figure 1). Patients who did not return to clinic were called during the 
last week of the STSM to assess POC and QOL over the phone. Length 
of follow-up was calculated as the time from surgery to follow-up or 
to estimated date of death based on family report. Institutional Review 
Board approval from the U.S. institution and equivalent approval 

from our partner hospital were obtained as well as patient consent to 
participate in this study. 

All statistical analyses were performed using SPSS statistics 23.0 
(Armonk, NY: IBM Corp). Chi-square tests were used to compare 
demographics and clinical outcomes of 2014-2015 operative patients 
and the follow-up cohort as well as changes to QOL among the follow-
up cohort; p-values were calculated using Fisher’s exact test. A p-value 
<0.05 was considered statistically significant.

Results
A total of 110 patients received 113 operations from 2014-2015. 

The median age was 45 years (range: 2 months–86 years). The majority 
were male (90%), manual laborers (50%), unemployed (11%) and/
or students (15%) with limited income. Average time travelled to the 
hospital was 76 minutes (range: 0–300 minutes), with the majority 
traveling via motorcycle. The majority of operations performed were 
inguinal hernia repair (39%) followed by open prostatectomy (15%) 
and hydrocelectomy (12%) (Table 1). 

Eighty-five of these operative patients (77%) returned to follow-
up clinic one week post-operatively. Seven patients developed POC 
(< seven days postoperatively) (8%) (Table 2) with most (72%) being 
Clavien-Dindo grade I or II. There were two surgical site infections (SSI) 
(2%), and four wound dehiscences (4%). There were three unplanned 
readmissions (3%): one patient was admitted for treatment of a deep 
venous thrombosis, one patient with a SSI/wound dehiscence was 
admitted for local wound care, and one patient with significant scrotal 
edema was admitted for pain control and intravenous antibiotics. 
Another patient required a reoperation (< 1%) for debridement of a 
Pseudomonas infection of her skin graft following a mastectomy for a 
necrotic breast mass. Finally, one patient suffered a neurologic event 
during surgery and was transferred to rehab following his recovery.  

Of 110 patients, 96 (87%) had phone numbers recorded. Phone 
contact was achieved in 25 (23%) of these patients and 13 (12%) of the 
patients reached by phone subsequently returned to clinic. Long-term 
follow-up was obtained in a total of 34 (31%) patients. Twenty (59%) 
of these follow-up patients returned to clinic and 14 (42%) follow-up 
patients who could not return to clinic were solely interviewed over the 
phone. Seven patients (21%) who were not contacted via mobile phone 
returned to clinic (Figure 2). Prior to using mobile phones to facilitate 
follow-up (i.e., during 2014 and 2015 post-operative clinics), a total of 
only four operative patients followed-up in clinic.

Among follow-up patients, mean length of follow-up was 17.8 
months (range: 3–60). Mean age was 45 years (range: 6–76) and the 
majority of patients were male (91%). Mean travel time for patients 
was 65 minutes (range: 5–300 minutes), and the majority of patients 
used a motorcycle to travel to clinic. Half were manual laborers, 
mostly farmers, and the rest were either unemployed, students or 
other various professions such as tailors or craftsmen. Operations 
received were primarily inguinal hernia repair (41%) and open 
prostatectomy (24%) although 29% of patients received a variety of 
different operations including: cystoscopy and dilation (1), celiotomy 
for bilateral kidney stone obstruction (1), meatoplasty (1) and I&D of 
a neck mass (1).  In this cohort, there were two (6%) reported SSIs 
and one (3%) reported wound dehiscence; both patients had received 
prostatectomies. One SSI was not diagnosed in a patient during the 
previous perioperative clinic because he had chosen to follow-up at 
another distant hospital. There were no reported episodes of sepsis, 
no readmissions or reoperations (Table 2).  
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Follow-up Questionnaire:  
1. Does your current state of health limit your ability to do the following activities? 

a. Toileting 
b. Working 
c. Dressing 
d. Eating 
e. Bathing 
f. Transportation 

2. Rate your current daily pain level 
a. No pain 
b. Minimal 
c. Moderate  
d. Severe 

3. Have you had any of the following symptoms since surgery? 
a. Fever 
b. Chills 
c. Redness 
d. Wound breakage 
e. Heat 
f. Pain 
g. Drainage 
h. Recurrent hernia (s/p hernia repair only) 

4. On a scale of 0-10, 0 being death and 10 being a perfect state of health, how would you rate your current 
state of health? 

 
Additional questions for patients s/p open prostatectomy: 
1. Are you able to urinate without a catheter? 

a. Yes 
b. No 

2. Do you have any of the following? 
a. Blood in the urine 
b. Pain with urination 
c. Difficulty urinating 
d. Urinating >2x/night 
e. Loss of control of urination 

Figure 1. Quality of Life Survey

Figure 2. Follow-up Methods (> 1 year postoperative)
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Among inguinal hernia repair patients, none reported chronic 
groin pain. There was one (3%) small asymptomatic recurrent hernia 
in a patient who underwent a bilateral hernia repair in 2014. Among 
prostatectomy patients, there were no reported urethral strictures, 
or incontinence. There were two patients (25%) who reported 
difficulty with ejaculation and/or maintaining an erection following 
surgery (Table 2). 

There were two deaths three months following surgery due to non-
surgical disease. One 68-year-old male appears to have died of a stroke 
or cardiac arrest and one 9-year-old male died of presumed lymphoma.

Between the preoperative and postoperative period among all 
follow-up patients, there was a 71% reduction in reported pain (p 
<0.001), a 41% improvement in ability to complete activities of daily 
living (ADLs) (p = 0.001), and a 26% improvement in ability to 
complete work (p = 0.049) (Figure 1). Among the nine prostatectomy 
patients, all seven (100%) who were catheter-dependent prior to 
surgery no longer had indwelling catheters (p = 0.001). In addition, 
one year following surgery, obstructive urinary symptoms decreased 

by 25% (p = 0.015), hematuria decreased by 67% (p = 0.24), dysuria 
decreased by 100% (p < 0.001) and frequency of urination increased by 
133% (p = 0.33) (Figure 3). 

Discussion
Our study represents one of the first to successfully achieve long-

term follow-up (> one year) for STSM patients using mobile phones 
to facilitate patient follow-up. Follow-up obtained was then utilized to 
measure the long-term outcomes of the operations performed, with a 
focus on late POC and the impact of operations upon patient QOL, both 
not measurable in the perioperative period. Our results demonstrate 
that mobile phones can be successfully utilized by STSMs to obtain 
long-term follow-up for patients in rural Haiti. STSMs should strive to 
obtain such follow-up data as the information obtained is essential in 
measuring the success of STSMs. 

Much has been written about the challenges of global surgery, and 
of STSMs in particular [1-4]. One of the major challenges for STSMs 
is obtaining adequate patient follow-up, which is necessary to measure 
patient outcomes and quantify impact. The cost-effectiveness of STSMs 

Variable All 2014-15 patients 
n (%)

Follow-up cohort
n (%) p-value

Operative patients 110 34 --
Age, median (range) 45yo (2 mo-80 yo) 45 yo (6-76 yo) 0.88
Gender
Male
Female

99 (90)
11 (10)

31 (91)
3 (9)

1.00

Occupation
Manual laborers
Student
Unemployed
Other

55 (50)
16 (15)
12 (11)
3 (3)

19 (56)
5 (15)
9 (26)
1 (3)

0.65

Distance travelled (minutes), average (range) 76 (0-300) 65 (5-300) 0.51
Operations performed
Inguinal hernia repair
Prostatectomy
Hydrocelectomy
Other

113
43 (39)
16 (15)
13 (12)
38 (34)

34
14 (41)
8 (24)
2 (6)

10 (29)

0.27

Table 1. Demographics and Clinicopathologic Features

Variable

All 2014-2015 patients
(7-day post-op)

(n = 110)
n (%)

Follow-up Cohort
(> 1-year post-op)

(n = 34)
n (%)

p-value

Length of Hospital Stay (days),
average (range) 2 (0-13) 2 (0-8) 0.74

Patients who developed POC
Clavien-Dindo I
Clavien-Dindo II
Clavien-Dindo III
Clavien-Dindo IV

7 (6)
2 (29)
3 (43)
1 (14)
1 (14)

2 (6)
0

2 (6)
0
0

0.65

Surgical site infections (SSI) 2 (2) 2 (6) 1.00
Wound dehiscence 4 (4) 1 (3) 1.00
Sepsis 0 0 --
Readmission 3 (3) 0 --
Reoperation 1 (<1) 0 --
Inguinal Hernia Repair Complications
Chronic groin pain
Hernia recurrence

--
--

0
1 (3)

--

Open Prostatectomy Complications
Urethral Stricture
Impotence
Incontinence

--
--
--

0
2 (25)

0

--

Table 2. Postoperative Complications
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has frequently been questioned; however, limited reported methods 
and outcomes data make such analysis incomplete [2]. One study 
conducted by Torchia et al. [6] successfully achieved interval patient 
follow-up one year postoperatively utilizing an in-country physician 
to conduct follow-up at a mean cost of $20,000 per year. In our own 
experience, patient follow-up is limited by several factors that were 
similarly identified by Torchia et al. Communication with in-country 
partners can be challenging, which may limit the amount of follow-
up information that can be transmitted remotely. Utilizing in-country 
physician partners can be cost-prohibitive and the reproducibility 
of such results obtained remotely has been questioned [6]. But even 
established hospital systems in LMICs, especially in rural areas, struggle 
to obtain patient follow-up for a variety of reasons, including poor 
patient health literacy as well as the far distances that patients must 
travel in order to obtain surgery and subsequent care.6,7 Community 
health workers (CHW) have been utilized to conduct postoperative 
visits at patients’ homes in order to address these challenges; however, 
relying upon such a network is also imperfect and expensive with 
the reproducibility of such results obtained remotely also questioned 
[8]. Despite their demonstrated utility, a partner physician or CHW 
network were not easily or reliably available for us to utilize to conduct 
interval follow-up.

Given these challenges, the utilization of mobile phones to 
coordinate patient follow-up has been investigated in various rural, 
resource-poor settings, including Haiti [7,8,10-12]. Haiti has an 
estimated 62% mobile phone ownership rate, and 86% of our operative 
patients had mobile phone numbers recorded. Thus, we became 
interested in investigating the success of mobile phones to facilitate 
patient follow-up among our surgical population. Using mobile phones, 
we were able to facilitate follow-up of at least one year postoperatively 
in 34/110 (31%) operative patients. During the four-week period that 
we conducted phone calls, only 26% of patients with phone numbers 
recorded could be reached by phone. There are likely many reasons for 

the unreliability of mobile phone communication within our patient 
population. We conducted these phone calls for a limited time period 
(four weeks while in country) and at least one year following patients’ 
surgeries. In Haiti, when a mobile phone is lost, a new phone with a new 
SIM card and phone number must be purchased. Therefore, the long 
interval of elapsed time between surgery and our follow-up (one year) 
would likely increase the probability of a lost phone and a non-working 
number. Furthermore, the majority of our patients live in rural areas 
with limited income and restricted access to electricity thereby limiting 
their ability to add minutes to their phones or have access to adequate 
cell phone signal and/or charged phones. Despite these challenges, 
mobile phones did successfully enhance long-term patient follow-up 
among our patient population. Prior to the use of mobile phones to 
facilitate patient follow-up during the 2014 and 2015 trips, a total of 
four patients from previous years had returned to clinic for follow-up. 
Our trip is conducted during the same month every year, and our in-
country partners facilitate patient referral and follow-up utilizing radio 
announcements to the region surrounding Hinche. As a result, seven 
patients who were not reached via phone did return to clinic. Our 
results suggest that patient follow-up may be best facilitated through a 
variety of means, and that sustainable interventions—coordinated with 
in-country partners with predictable patterns—are important contexts 
within which to provide patient care and conduct follow-up. 

Our objective in obtaining long-term patient follow-up (> one 
year postoperatively) was to measure patient outcomes that could 
not be measured in the perioperative period such as the impact of 
operations upon patient QOL, and which would help guide future 
recommendations for performing surgery in Haiti. The demographics 
of the follow-up cohort reflect those of operative patients (Table 1). 
The objective of the perioperative clinic conducted one week following 
surgery is to perform SSI surveillance; however, it is unknown whether 
additional patients develop an SSI and whether they are treated 
following our departure. We did not find a dramatic difference in 
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p<0.001 p=0.001 p=0.049 

Mean f/u: 12 months (+60 mo) 

Figure 3. Postoperative Quality of Life—All Patients (n=34)
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the type or rate of early POC measured among the follow-up cohort 
(Tables 2). Among the follow-up cohort, two patients reported SSI, one 
of which was also a wound dehiscence. Only one of these patients with 
a reported SSI was not previously identified during our perioperative 
clinic because he had followed up at an outside hospital. There were no 
reported episodes of sepsis, readmissions or reoperations.

Late POC particular to inguinal hernia repair and open 
prostatectomy were also evaluated. There is limited data on long-term 
outcomes for both inguinal hernia repair and open prostatectomy 
patients in resource-poor settings; however, there is some data to 
suggest that such operations can safely be performed with acceptable 
mortality and morbidity [16-19]. Among the follow-up inguinal hernia 
repair patients, no patients reported chronic groin pain. One patient 
who had a bilateral inguinal hernia repair two year prior reported a 
small asymptomatic inguinal hernia. Among prostatectomy patients, 
we had particular concerns about catheter adherence post-operatively 
as patients are encouraged to keep indwelling penile catheters four 
weeks postoperatively and premature removal could result in urethral 
stricture; however, among our follow-up prostatectomy patients there 
were no reported urethral strictures. There were two patients above 50 
years of age who reported having trouble either maintaining erections 
and/or ejaculating, but given that both were catheter-dependent prior 
to surgery, it is unclear whether impotence was present prior to surgery.

In order to measure QOL, we created a survey that incorporated 
components of the SF-36—which has been validated among inguinal 
hernia patients—and reflected our previous experience working with 
this population in which patients tended to present to our clinic with 
advanced surgical disease that caused significant pain and therefore 
significantly limited their activities of daily living (ADLs), including 
work (Figure 3) [14,20]. For prostatectomy patients, we also surveyed 
urinary symptoms, incorporating the IPSS, which has been well 
validated among urologic, and in particular prostatectomy, patients 
[15]. Among all follow-up patients, there was a 71% reduction in 

reported pain from the preoperative to the postoperative period, 
a 41% improvement in their ability to complete ADLs, and a 26% 
improvement in their ability to work (all p < 0.005) (Figure 3). Among 
the prostatectomy patients, obstructive urinary symptoms, haematuria 
and dysuria all decreased post-operatively, and most notably, all 
seven of nine prostatectomy patients who previously had indwelling 
catheters prior to surgery were no longer catheter-dependent (Figure 
4). There was an increase in reported nocturia; however, this is not 
entirely unexpected following an open suprapubic prostatectomy and 
could still be considered an improvement in QOL for the majority of 
patients who previously were catheter-dependent (Figure 4). 

Our study is limited both by the extent of follow-up obtained 
facilitated by the mobile phone as well as by the validity of results 
obtained. We are limited in the extent of follow-up obtained, particularly 
in clinic, by our limited time in country (four weeks), the far distances 
patients had to travel to reach clinic (on average 65 minutes primarily 
on motorcycle), and the unreliability of mobile phone communication 
among our patient cohort, as previously mentioned. In addition, the 
validity of the results obtained is limited. We relied heavily on self-
report among patients given that we were not in-country to conduct 
interval follow-up closer to surgery and some patients were unable to 
return to clinic during our time present in Haiti. Such data obtained 
from patients is further limited by significant language barriers as well 
as poor health literacy of both the patients and translators we employ. 
For example, based on retrospective review, one patient did not report 
a previous SSI diagnosed and treated in our perioperative clinic a year 
prior. Finally, the limited power of our follow-up cohort with few 
reported adverse events as well as potential sample bias among follow-
up patients limit our ability to generalize these results even amongst 
own entire patient cohort.

Future directions include 1) strengthening in-country partnerships 
in order to improve interval patient follow-up and therefore sustain 
quality patient care and 2) enhancing and standardizing our methods of 

Obstructive Hematuria Dysuria Nocturia Catheter 
Dependent

Prostatectomy Patients (n=8)

Pre-op Post-op

p=0.33

# 
of

 p
at
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nt

s

p=0.015 p=0.24 p<0.001 
p=0.001 

Mean f/u: 12 months (+12 mo) 

Figure 4. Postoperative Quality of Life—Prostatectomy Patients
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evaluating patient outcomes in order to more uniformly and accurately 
quantify the impact of this STSM upon patient outcomes.  

Conclusions
To our knowledge, this study is one of the first to report methods 

utilizing a mobile phone to facilitate long-term patient follow-up (> one 
year) for STSM patients. Our results demonstrate that obtaining such 
long-term follow-up is useful as it is possible to measure postoperative 
outcomes not measurable in the perioperative period that are essential 
to determining the effectiveness and safety of STSMs and which will 
help guide recommendations for practicing surgery, in particular 
prostatectomy, in Haiti. 
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