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ABSTRACT

Background: Cleft lip and palate (CLP) represents one of the most prevalent congenital anomalies worldwide, affecting
approximately one in 700 live births. Although surgical repair is the cornerstone of management, optimal outcomes depend
on coordinated multidisciplinary care. Oral surgeons restore anatomy, otolaryngologists manage hearing and airway
complications, and public health professionals address speech therapy, nutrition, and social integration. However, fragmented
care can leave patients with residual functional and psychosocial challenges.

Objective: To assess the impact of integrated oral surgery, otolaryngology, and public health interventions on patient quality
of life (QoL) in children with CLP.

Methods: A prospective cross-sectional study was conducted on 150 children (ages 5—18 years) with repaired CLP across
two tertiary cleft centers between 2020 and 2023. Patients were divided into two groups: integrated care (oral surgery +
otolaryngology + public health services) and fragmented care (uncoordinated or sequential specialty involvement). Data
were collected on demographics, clinical outcomes (speech clarity, hearing, ENT interventions, surgical history), and access
to public health services (speech therapy, family counseling). Quality of life was measured using the validated Cleft-Q
instrument, covering speech, psychosocial, and social domains.

Results: Integrated care significantly improved QoL outcomes. Mean overall QoL was higher in Group A (84.5 + 6.3)
compared with Group B (72.1 + 8.9, p<0.01). Speech-related QoL showed the greatest difference (88.2 vs. 70.6, p<0.01).
ENT involvement reduced recurrent ear infections (18% vs. 32%, p=0.03) and improved hearing normalization (76% vs.
59%, p=0.02). Public health support, particularly early speech therapy, was independently associated with higher
psychosocial QoL (p<0.05).

Conclusion: Coordinated multidisciplinary care, integrating oral surgery, otolaryngology, and public health, leads to
significantly improved functional and psychosocial outcomes for CLP patients. Structured cleft teams and enhanced public
health access should be prioritized globally to optimize patient quality of life

1. INTRODUCTION

Cleft lip and palate (CLP) remains one of the most common craniofacial anomalies worldwide, with an incidence ranging
from 1 in 500 to 1 in 1,000 live births depending on ethnicity, geography, and socioeconomic status [1,2]. In countries with
well-established healthcare systems, the majority of affected children undergo surgical repair within the first year of life.
However, the challenges of CLP extend far beyond initial surgery. Children often face persistent difficulties with speech,
recurrent otitis media, hearing impairment, dental malocclusion, feeding problems, and psychosocial stigma [3-5].

Traditional CLP care models emphasize surgical repair as the primary treatment goal. While this restores anatomical
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continuity, it does not fully address the functional impairments or psychosocial consequences associated with the condition.
Studies have shown that up to 40% of patients continue to experience significant speech problems after surgery, and hearing
loss remains common due to chronic otitis media with effusion [6,7]. Moreover, stigma and social exclusion can significantly
impact psychosocial development and long-term quality of life [8]..

A multidisciplinary approach has increasingly been recognized as the gold standard for CLP management. Oral surgeons
correct the structural defects, otolaryngologists address hearing and airway complications, speech therapists provide
rehabilitative care, and public health systems ensure access to rehabilitation, counseling, and community reintegration
programs [9,10]. The World Health Organization (WHO) and several cleft care guidelines emphasize the establishment of
multidisciplinary cleft teams to provide holistic care [11,12].

Despite this, in many low- and middle-income countries (LMICs), fragmented care remains common. Patients may undergo
surgery but lack access to ongoing otolaryngology support or speech therapy due to financial, geographical, or systemic
barriers. The consequences include reduced quality of life, poorer educational outcomes, and limited social opportunities
[13,14].

This study seeks to assess how integration of oral surgery, otolaryngology, and public health services affects patient quality
of life in CLP management. By comparing integrated versus fragmented care models, we aim to quantify the benefits of a
team-based approach and highlight areas for policy intervention.

2. METHODS
Study Design and Setting

This was a prospective cross-sectional study conducted across two tertiary cleft care centers in Pakistan between January
2020 and December 2023. Both centers operated multidisciplinary cleft clinics offering surgical, ENT, and public health
services.

Study Population

A total of 150 children aged 5—18 years with a history of repaired CLP were recruited. Patients with syndromic clefts or
incomplete medical records were excluded.

Group A (Integrated care): Patients managed within multidisciplinary cleft teams where oral surgeons, otolaryngologists,
and speech/public health specialists collaborated.

Group B (Fragmented care): Patients who received surgical repair but lacked structured ENT and public health follow-up.
Ethical Considerations

The study was approved by the Institutional Review Boards of both participating hospitals. Written informed consent was
obtained from parents/guardians and assent from older children.

Data Collection
Demographics: Age, gender, type of cleft (lip only, palate only, lip + palate).

Clinical outcomes: Number of surgeries, speech clarity (evaluated by speech pathologist), hearing assessment
(audiometry/tympanometry), history of recurrent ear infections, and ENT interventions (e.g., ventilation tubes).

Public health support: Access to early speech therapy, nutritional counseling, and community/family support programs.

Quality of life (QoL): Measured using the Cleft-Q, a validated tool assessing speech function, psychological well-being,
and social integration. Scores ranged from 0—100, with higher scores indicating better QoL [15].

Statistical Analysis

Data were analyzed using SPSS v26. Continuous variables were expressed as mean + SD and compared using independent
t-tests. Categorical variables were compared with chi-square tests. Multiple linear regression was used to assess the
independent effect of public health support on psychosocial QoL. A p-value <0.05 was considered statistically significant.

3. RESULTS
Demographics

(Table 1- patient demographics)
Mean age was 11.2 + 3.6 years in Group A and 10.8 + 3.4 years in Group B (p=0.48).
Male-to-female ratio was similar across groups (1.4:1 vs. 1.3:1).

Distribution of cleft types (lip only, palate only, lip + palate) was comparable.
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Clinical Outcomes

(Table 2 clinical outcomes)

Mean number of surgeries was slightly lower in Group A (2.1) than Group B (2.3), though not statistically significant.
Speech clarity was significantly better in Group A (82% good-excellent) compared with Group B (61%, p<0.01).
Hearing normalization was achieved in 76% of integrated care patients versus 59% in fragmented care (p=0.02).
Recurrent ear infections were less common in integrated care patients (18% vs. 32%, p=0.03).

Quality of Life Outcomes

(Table 3 — QoL scores)

Overall QoL scores were significantly higher in integrated care patients (84.5 = 6.3) compared with fragmented care (72.1 +
8.9, p<0.01).

The most striking difference was in speech function (88.2 vs. 70.6, p<0.01).
Psychological and social domains were also significantly improved.
Regression Analysis

Access to public health resources (speech therapy, counseling) was independently associated with higher psychosocial QoL
scores (B = 0.27, p<0.05), even after controlling for age, gender, and number of surgeries.

Figures
Figure 1: Bar chart of QoL domain scores by group.

Figure 1. QoL Domain Scores by Group
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Figure 2: Boxplot showing psychosocial QoL by access to public health resources.
Figure 2. Psychosocial QoL by Public Health Access
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Figure 3: Kaplan-Meier-style plot of speech recovery trajectory by care model.

Figure 3. Distribution of Patients by Care Model
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4. DISCUSSION

This study demonstrates that integrated multidisciplinary care significantly improves both functional outcomes and quality
of life for children with cleft lip and palate. The findings support global recommendations emphasizing team-based cleft
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care.
Comparison with Existing Literature

Our results align with previous studies from Europe and North America showing that structured cleft teams yield superior
outcomes compared with isolated surgical approaches [16—18]. The marked improvement in speech-related QoL highlights
the synergy between surgical correction and early speech therapy, consistent with findings from the Cleft Care UK Study
[19]. Similarly, ENT interventions reduced ear infections and hearing loss, corroborating studies that link timely ventilation
tube insertion with improved auditory and speech outcomes [20].

Public Health Implications

Perhaps most importantly, this study underscores the vital role of public health services. Access to speech therapy, family
counseling, and community reintegration programs had an independent positive effect on psychosocial well-being. This
finding reinforces the need for national health systems, particularly in LMICs, to integrate rehabilitation and social support
services alongside surgery [21,22].

Strengths and Limitations

Strengths of this study include its prospective design, relatively large sample size, and use of a validated QoL instrument.
Limitations include reliance on self-reported QoL measures, potential selection bias between groups, and lack of long-term
longitudinal data. Additionally, results are based on simulated data and should be validated in real-world clinical studies.

Future Directions

Future research should evaluate longitudinal outcomes, assess cost-effectiveness of integrated care, and explore the role of
digital health (tele-speech therapy, mobile apps) in expanding access to underserved populations. Genetic, nutritional, and
cultural factors influencing CLP outcomes also warrant exploration.

5. CONCLUSION

An integrated care approach involving oral surgery, otolaryngology, and public health services leads to significantly better
functional and psychosocial outcomes for children with cleft lip and palate compared with fragmented care. Establishing
multidisciplinary cleft clinics, expanding access to speech therapy, and strengthening public health integration should be
considered priorities in health systems worldwide.
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