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Abstract

Background: In countries which lack robust health care systems, congenital conditions such 

as cleft lip and/or palate deformities are often untreated in certain individuals. Many volunteer 

organizations have stepped in to fill this gap but certain factors, such as continuity of care, are yet 

to be studied for these clinics.

Methods: This is a retrospective cohort study of 167 pediatric patients with cleft lip and/or palate 

residing in El Salvador treated by a nongovernmental organizations between 2011 and 2020. This 

data was used in univariate and multivariable models to associate particular patient factors to their 

likelihood of following up to their annual clinic visits.

Results: Each 1-year increase in duration of follow-up was associated with a 27% decrease in 

the odds of attending a visit. In addition, 33.7% of cleft lip and 49.7% of cleft palate/cleft lip 

and palate patients returned at least once. Males had 36% higher odds of attending a return visit 

compared with females but this difference was not statistically significant. Time spent travelling to 

the clinic had no effect on follow-up rates.

Conclusion: Nongovernmental organizations utilizing a diagonal care model should consider 

using more strategies to maximize continuity of care by increasing communication with patients 

and emphasizing the need of following up during clinic visits. Continued and increased 

collaboration with the local team is also of great importance.
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Access to health care can be a true challenge for many patients in low-and-middle-income 

countries (LMICs) within Latin America. Lack of government-aided financial resource 

programs and geopolitical conflicts also elevates challenges for providing patient care to the 

entire community. Some LMICs have programs for national health care coverage; however, 

the demand for care often overwhelms the health care workforce.1 This ultimately results 

in patients being deprived of essential care. Some efforts to offset this demand include the 

establishment of nongovernmental organizations (NGOs) and global health medical trips 

within Latin American countries.2

The incidence for cleft lip and/or palate (CL/P) deformities in South America is ~1 

in 1000.3 In countries with more robust health care systems, almost all children born 

with a CL/P can receive prompt treatment for this congenital defect. This is not true in 

countries with more limited resources, and thus patients are often willing to travel far 

distances to be seen and treated by medical professionals for this defect.1,4 In addition, 

cleft anomalies are multifaceted disorders that significantly affect multiple basic essential 

functions including swallowing, hearing, and speech.5,6 Because of this, treatment involves 

multiple subspecialists and can include various surgeries during the first 18 years of life.5,6 

Thus, those delivering comprehensive care for patients with CL/P deformities in countries 

like El Salvador face many challenges.7,8

This study focuses on a non-profit NGO volunteer medical care organization that provides 

comprehensive cleft care in several countries with limited medical resources. The NGO, 

Global Smile Foundation, employs teams of numerous medical specialists from various 

countries and partners with the local medical hospitals to treat certain more complicated 

cleft anomalies.9 These teams travel annually to the same location at the same time each 

year to provide care for new patients with CL/P diagnoses and returning patients, who need 

follow-up surgeries or routine checkups for their speech and dental needs.10 This NGO 

partners with a local craniofacial team in San Salvador to treat the more complex cases seen 

by the local providers. Global Smile Foundation (GSF) focuses on a diagonal care delivery 

model where short-term treatment teams empower and invest in local infrastructure and care 

teams.11 It has been estimated that approximately half of the current international surgical 

organizations use this care model.12

Patient follow-up is essential to the efficacy of any clinic managing this patient 

population.13–16 Children with CL/P receive their corrective surgeries in the first 2 years 

of life but require additional medical follow-up until adulthood (eg, for speech, aesthetic, 

psychosocial, dental, and bone grafting needs).4 Each patient, who has received the surgery, 

is told to follow up annually to address any issues that arise because of the original cleft 

diagnosis. The goal of this study is to assess visit patterns in this patient population from 

their initial surgery to adulthood and to identify potential factors that may impact the 

likelihood that patients adhere to the annual return visits, especially in the unique setting of a 

global team care provider.
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This study investigates what factors are associated with the return rates of patients, who 

are asked to return annually, for continued care of their diagnosis of cleft lip and palate. 

Specifically, this study evaluated whether a patient’s age, sex, specific cleft diagnosis, travel 

time to the clinic, and duration of follow-up is related to their likelihood of returning to the 

clinic with each successive year. This NGO is one of many global volunteer organizations 

that treat CL/P patients, and the knowledge gained from this investigation will hopefully 

provide insight for centers operating in countries with similar challenges.

METHODS

This is a retrospective cohort study of pediatric patients with CL/P residing in El Salvador 

treated between 2011 and 2020. After obtaining IRB approval, researchers reviewed patient 

charts stored in a secure drive owned by GSF. Data was collected on 226 patients seen 

between 2011 and 2020; information analyzed included: date of initial surgery and visit, 

dates of subsequent follow up visits, date of birth, cleft diagnosis (cleft lip, cleft palate, cleft 

lip and palate, other), history of prior surgical intervention independent of GSF, and travel 

time to the clinic. Twenty-six children were seen for only an initial screening visit and 33 

patients had conditions other than CL/P; these 2 groups were excluded from the analysis as 

they were not operated on and/or would not be asked to return annually to the clinic. Thus, 

the final study cohort included 167 participants to measure patient’s attendance for annual 

return visits.

Descriptive statistics were calculated for all patient-level characteristics. Univariate 

associations between visit attendance and patient characteristics were evaluated using a 

series of generalized linear mixed models. All models include a fixed effect for the patient 

characteristics and a random subject effect to account for repeated measures on the same 

patient over time. We also developed a multivariable model of attendance considering all 

patient factors with univariate P values <0.2 and interactions between each patient factor 

with duration of follow-up.17,18 The final model was selected using backward selection 

retaining all variables significant at P < 0.05. For all models, assumptions were checked 

graphically, and transformations were considered as needed. All analyses were conducted in 

SAS v. 9.4 (SAS Institute, Cary, NC).

RESULTS

The study population included 167 subjects. Approximately 70.1% of subjects had both 

cleft lip and palate, 7.8% had only cleft palate, and 22.2% had only cleft lip. The mean 

age of participants at the end of the study was 5.7 ± 3.7 years with a follow-up period 

(total possible follow-up period based on patient age at presentation and study window) 

of 4.2 ± 1.7 years, and 46.7% of children attended at least one follow-up visit. Patient 

characteristics are described in Supplemental Table 1 (Supplemental Digital Content 1, 

http://links.lww.com/SCS/E180).

In univariate models only duration of follow-up was associated with attendance. Specifically, 

a 1-year increase in duration of follow-up was associated with a 27% decrease in the odds 

of attending a visit. Patients with CP or CLP had 1.6 times the odds of attending follow-up 
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visits compared to patients with CL, though the association was not significant. There was 

no association between odds of attending follow-up visits with patient sex, the duration of 

time it took for patients to travel to the clinic, and whether they had surgery performed by a 

GSF team.

When examining associations between odds of attending follow-up visits with patient factors 

over time, there was a significant interaction between duration of follow-up and condition 

(CP versus CP or CLP). The multivariable model included duration of follow-up, condition, 

and the interaction between duration of follow-up and condition. Given the interaction 

between duration of follow-up and condition, these variables should be interpreted together. 

These results suggest that children with CL are equally likely to attend both early and 

later follow-up visits, while children with CP/CLP had greater odds of attending earlier 

visits compared to later visits. Specifically, children with CP/CLP had a 35% decrease 

in the odds of attending annual follow-up visit with each 1-year increase in duration of 

follow-up compared with a nonsignificant decrease in children with CL. The univariate and 

multivariable models of attendance at annual follow-up visits is presented in Supplemental 

Table 2 (Supplemental Digital Content 2, http://links.lww.com/SCS/E181). Figure 1 shows 

the probability of patient attendance with each consecutive year.

DISCUSSION

Patient Characteristics

Interestingly, most patients (85%) had their initial cleft palate or cleft lip surgery performed 

by GSF. The patient population also had slightly more males (71%). Moreover, 46.7% of 

the patients followed up with the clinic at least once after their surgery. While this statistic 

seems low, it should be noted that the patient population is composed of individuals, who 

already lack access to the existing health care system, for various reasons. In addition, many 

of these individuals are also seen by the native craniofacial team throughout the year to have 

more general needs addressed and met.

However, these considerations should not deemphasize the need for studies, such as this 

one, which seek to improve this metric, for the sake of these patients’ health. While other 

studies analyzing international NGOs have had some elements of follow-up in their study, 

none to the knowledge of the authors have measured their follow-up rates and influencing 

factors.19 Understandably, the team’s presence for a ten-day span annually likely impacts the 

attendance rate. To overcome this obstacle, the El Salvadorian cleft team, trained by GSF 

members, follow up on these patients throughout the year and GSF members also see these 

patients during regular telehealth appointments. These visits were not included as part of this 

analysis, which is a limitation of this study. The fact that the return rate reached 46.7% for 

this organization shows that NGOs adopting a care model similar to diagonal care models, if 

determined, can establish continuity of care.

Follow-Up Rates for CL Versus CP/CLP

These results demonstrate interesting trends in both patients with CL and patients with 

CL/P. The patients with CL/P would be expected return for annual clinic evaluations 
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because of their greater needs due to palatal involvement. This population can require 

additional surgeries and/or needs such as speech therapy, speech surgery, and alveolar bone 

grafting.20–22 However, in this analysis the follow-up rates for patients with CL/P decreased 

with each consecutive year when compared to the patients with CL (Fig. 1). One possible 

explanation for this finding is healthcare fatigue. Health care fatigue is a concept that 

explains how caregivers of patients with more complicated disorders can seek less medical 

care over time due the social, economic, and medical burden of caring for such individuals. 

Prior research shows that for those with medical disorders, more debilitating diseases levy 

higher emotional and psychological tolls on patients.23–25 Since deformities of cleft palate 

and cleft lip/palate are functionally more impacting than a cleft lip, this may partially 

explain these findings.

Another possible exacerbating factor for less frequent follow-up is education barriers. 

Unfortunately, education level of the caregivers was not assessed in this study, but it would 

be interesting to evaluate in future studies. Helping a caregiver understand the complexity 

and seriousness of cleft deformities is a challenging task. The more complex a child’s 

disorder, the higher the risk that a caregiver will be confused about the disorder. From this 

perspective, it might be easier to understand why some caretakers may not see the utility or 

the importance of a follow-up appointment. In addition, the adult literacy rate in El Salvador 

in 2018 was ~90%.26 Thus, educational tools such as hand-outs might not be effective. 

GSF routinely gives illustrated hand-outs to caregivers; one provides general information 

about the CL/P disorder and associated surgeries, while the other provides information 

about follow-up, feeding, and other oral health maintenance. In a survey done in the United 

Kingdom, caregivers of children with CL/P mentioned desiring more information about their 

child’s operation, as well as the possible complications and follow-up care, than what they 

received in their clinic visits.27

Relationship Between Patient Sex and Follow-Up Rates

Our analysis found no difference between sex and patient follow-up rate. This is a surprising 

statistic considering that other studies have shown females to have a higher rate of cleft 

surgery complications and a higher propensity for their clefts to be revised, even when 

controlling for their existing higher complication rate.28 Few studies have focused on the 

ways in which gender influences healthcare in El Salvador. Reassuringly, the United Nations 

did find that the country had a more robust reproductive health system than other countries 

within its same “Human Development Group.” For example, 96% of all births in El Salvador 

are attended by a skilled health professional compared with their group’s average of 78%. 

In any case, the fact that the genders did not exhibit statistically different follow-up in this 

study is an encouraging finding.

Relationship Between Travel Time and Follow-Up Rates

According to our data, distance had no effect on how often children returned to the clinic. 

At first glance, this result can seem surprising. Fifteen percent of these patients travelled 

more than 5 and a half hours for their return visit while many patients lived in the city where 

the clinic was held. Data on how patients traveled to appointments was not collected, but 

informal conversation with families suggests that both personal cars possessed by a family 
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member or public transportation were used. Regardless, this study showed that distance had 

no effect on a patient’s likelihood of returning to the clinic.

One study done in Guinea, Madagascar and the Republic of Congo showed that removing 

the cost of transportation significantly increased patient access to surgical care.29 However, 

the transportation in El Salvador is quite good when compared with other LMICs. The 

transportation infrastructure in El Salvador is among the best in South America with the 

second highest paved and unpaved road density in relation to land area in the continent.30 

In one survey of various international companies, the country ranked third in South America 

for overall road quality.30 Further, El Salvador is also one of the smallest countries in Latin 

America, and the surgeries in this study were performed in the city, San Salvador, which is 

located centrally. Consequently, the patients in our study might not be as affected by travel 

times as patients in other studies simply because travel from anywhere in the country is not 

quite as difficult.

Moreover, these findings are in line with what studies in other locations with robust 

transportation have found. In the United Kingdom, one survey of 200 caregivers of children 

with cleft deformities showed that patients travelled an average distance of 44 miles for their 

initial surgery and 23 miles for their routine checkups.31 Interestingly, when asked about 

barriers to their care, the parents largely did not mention distance to be a factor. An even 

more extreme example is from one study done in North Carolina in which the patients had 

an average travel distance of 80.2 miles. Over two-thirds of this patient group did not find 

distance to the clinic to be a problem, with 98% of patients reporting to be either “satisfied” 

or “very satisfied” with their care.32 Thus, it is certainly possible that in many countries, if 

transportation quality is above a certain threshold, caregivers simply do not mind travelling 

long distances to seek treatment of their child’s cleft diagnosis.

Follow-Up Rates and Partnership With the Local Community

In addition, continued emphasis in partnership with and investment in the local community 

is essential for the follow-up of this patient population. The local craniofacial team in San 

Salvador sees patients with clefts for follow-up appointments and surgeries throughout the 

year while GSF sees a small percentage of these patients, who have more complex aspects 

of their disease. This NGO also trains local providers in the management of some of these 

more complicated conditions. For example, one of the local surgeons has been trained 

in Nasoalveolar Molding technique in diagnosis, management, and treatment for children 

with CL/P through a fellowship program, the GSF Cleft Surgery Training program. As the 

resident craniofacial team is better trained to manage more complicated patient courses, 

specific patients can be advised to return to the clinic more frequently for their individual 

needs and programs like GSF would be needed less often for the care of these individuals.

Follow-Up Rates and Protocol Development

Various protocols have been implemented to solve problems that have arisen for NGOs 

attempting to deliver complex cleft care internationally. GSF’s emergency response protocol 

is one example.33 This same NGO utilizes a modified World Health Organization surgery 

safety checklist.10 GSF and Smile Train have developed quality assurance and anesthetic 
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guidelines to prioritize and ensure patient safety in international surgical endeavors.34–36 

In a similar way, protocols can be developed that outline best practices for maximizing 

follow-up. This protocol could outline the way future appointments are discussed during 

initial visits, recommend ways for the local providers to maintain continuity with patients 

throughout the year, and detail what information is given to patients.

CONCLUSION

NGOs face many challenges when attempting to fill the surgical gap in LMICs. Continuity 

of care poses a significant challenge for many of these organizations. This study has 

identified cleft diagnosis and time from surgical repair as factors that significantly influence 

the follow-up of patients in this volunteer surgical clinic in El Salvador. More research needs 

to be done to understand why the groups with differing cleft diagnoses exhibited distinctly 

unique follow-up patterns in this setting. Regardless of the underlying reason(s), volunteer 

surgical clinics in El Salvador that attempt models involving continuity of care should be 

wary of these influencing factors. Equally noteworthy, this analysis did not find that travel 

time had any significant impact in this setting. Our findings suggest that in smaller countries 

with adequate and inexpensive transportation, distance to the clinic may not be as influential 

of a factor when it comes to patient follow-up. Lastly, 46.7% compliance with follow-up can 

serve as a point of comparison for this and other NGOs, especially those utilizing a diagonal 

care model, to use and build upon.

The results of this study reveal the need to further communicate the importance of patients 

to return to the annually held clinics. In addition, emphasis should be placed on recapturing 

the patients with CL/P to return for continuing their comprehensive cleft care including 

speech, dental and orthodontic needs, and psychosocial support with the on-site teams. 

Most importantly, this study can start the conversation about how this center and others can 

improve their return rate to be closer to 100%.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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FIGURE 1. 
Estimated probability of visit attendance with increasing year of follow-up by condition. CL 

indicates cleft lip; CL/P cleft lip and/or palate; CP, cleft palate.
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