
            

    

158 | Correlation between nutritional status values based on World Health Organization child growth standard values and serum albumin levels with wound healing 

Padjadjaran Journal of Dentistry ● Volume 38, Number 1, March 2026 

 

ORIGINAL ARTICLE  
 

Correlation between nutritional status values based on World 
Health Organization child growth standard values and serum 
albumin levels with wound healing: an observational study  
 
 
 

  

Muhammad Adityo Imam Nugroho1* 

Endang Sjamsudin2 

Indra Hadikrishna2 

 
1Specialist program of Oral and 
Maxillofacial Surgery, Faculty of 

Dentistry, Universitas Padjadjaran, 

Indonesia  
2Department of Oral and Maxillofacial 
Surgery, Faculty of Dentistry, 

Universitas Padjadjaran, Indonesia 

 

* Correspondence: 

muhammad19455@mail.unpad.ac.id 

 

Received: 21 January 2026 

Revised: 26 Februari 2026 

Accepted: 20 March 2026 

Published: 31 March 2026  

DOI: 10.24198/pjd.vol38no1.62096  

 

p-ISSN 1979-0201 

e-ISSN 2549-6212 

 

Citation:  

Nugroho, MAI, Sjamsudin, E, 
Hadikrishna, I. Correlation between 

nutritional status values based on 
World Health Organization child 

growth standard values and serum 
albumin levels with wound healing: 
an observational study. Padjadjaran 

J. Dent, March 2026; 38(1): 158-170. 

 ABSTRACT  

 

Introduction: Cleft lip and/palate (CL±P) is a congenital disorder 
that affects the orofacial area, and often associated with problems 

like feeding difficulties, which may lead to poor nutritional status. 

Management of cleft lip (CL) requires surgical procedures and wound 
healing process. Factors influencing wound healing include nutritional 

status and albumin status. The aim of this study was to analyze the 
correlation between nutritional status values based on World Health 

Organization child growth standard values and serum albumin levels 
with wound healing as measured by Healing Index Scale. Method: 

This study was conducted on 40 patients with unilateral CL±P who 

underwent palatoplasty procedure. Participants were selected using 
a non-probability purposive sampling technique. Saliva samples were 

collected before palatoplasty and on postoperative day 7 to assess 
albumin levels, while wound healing was evaluated on day 7 using 

the Healing Index Scale. Data were analyzed using the Spearman 

rank correlation test. Results: The nutritional status of patients was 
predominantly normal in both preoperative (75%) and postoperative 

day 7 (60%) assessments. Wound healing on day 7 showed that most 
patients were in the good category (72.5%), while 11 patients 

(27.5%) were classified as poor. Correlation analysis revealed a very 
weak and non-significant relationship between WHO child growth 

standard scores and salivary albumin levels, as well as non-significant 

relationship between WHO CGS nutritional status and the day 7 
healing index in patients undergoing palatoplasty. Conclusion: No 

significant correlation was found between nutritional status, salivary 
albumin levels, and wound healing outcomes in patients undergoing 

palatoplasty.  
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INTRODUCTION  
 

Cleft palate is one of the congenital abnormalities. This condition can cause 

problems for both patients and their parents.1 Psychological impact is common 

when parents find out that their newborn has a cleft palate. The presence of a cleft 

palate can disrupt the growth and development of the patient.1 Patients with cleft 
palate experience various challenges from birth to adulthood, with swallowing 

difficulties being one of the major concerns. During feeding, food or liquids may 

enter the nasal cavity, which disrupts the normal swallowing process. 1,2 
The incidence of oral clefts in the United States is estimated to be 1 in 700 

births. These fissures are associated with racial predilection, with fewer Black 
individuals and more Asians and Native Americans. Males have more orofacial 

clefts than females with a ratio of 3:2.1,3 Cleft lip and palate occur approximately 
twice as often in males than in females The incidence of cleft lip and palate palate 
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is 1/1000 births, and 35% - 55% of cases involve cleft palate, with the incidence 
of cleft palate in Asia is 0.45-0.5/1000 births.1,3 

Several factors are thought to be responsible for cleft palate. Genetic and 
multifactorial factors contribute to the occurrence of cleft palate. Genetic factors 

include autosomal recessive, autosomal dominant and X linked, while other factors 

causing cleft palate are external factors. These include alcohol consumption, 
smoking during pregnancy, phenytoin, retinoids and illicit drugs such as cocaine.1,4 

The primary management of cleft palate is palatoplasty.5 Two main goals of 
cleft palate repair during infancy are: (1) closure of the connection between the 

oral cavity and nasal cavity and (2) anatomical repair of the muscles within the 
soft palate, which serve as the means of normal speech production.6 The surgical 

procedure results in a postoperative wound. The wound healing process 

progresses through several phases, including the inflammatory phase, proliferation 
phase and maturation phase. proliferation phase and maturation phase.7  

The wound healing process is influenced by several important factors, 
including the patient’s nutritional status.8 Duarte et al. (2016) reported that children 

with cleft palate experience breastfeeding difficulties, which may reduce the quality 

of their nutritional status.9.10 
Orofacial clefts are not considered a life-threatening condition requiring 

emergency surgery. An analysis of 600,000 records of primary cleft surgeries 
performed in low- and middle-income countries over a 10-year period showed that 

28.6% of children were underweight at the time of primary cleft closure surgery.11 
Children with cleft lip and/or palate are at increased risk of impaired growth, 

particularly in body weight and overall nutritional status; however, appropriate 

surgical intervention and comprehensive multidisciplinary care may support gradual 
catch-up growth over time.12 

Nutritional status in children can be evaluated using anthropometric 
measurements, which remain the standard approach for assessing growth and 

development. In Indonesia, the assessment of child nutritional status refers to the 

World Health Organization (WHO) Child Growth Standards for children aged 0–5 
years.13 Child Anthropometry Standards are based on body weight and 

length/height parameters consisting of 4 (four) indices, including Body Weight 
Index by Age (W/A), Body Length Index by Age or Height by Age (H/A), Body 

Weight Index by Body Length/Height (W/H) and Body Mass Index by Age 

(BMI/A).14 
The ability of an organism to repair or regenerate tissue is a definite advantage 

for survival.15 Any interruption in natural progress will result in abnormal wound 
healing.16 Wounds are a significant health problem worldwide. In studies conducted 

in the United Kingdom and Denmark, there were approximately 3 to 4 people with 
1 or more wounds per 1000 population. Many of these wounds become chronic. 

Delayed wound healing in certain populations can be prevented or improved with 

appropriate therapies.17, 18 Existing therapies sometimes cannot prevent 
undesirable situations such as amputation, and even death. Nutritional status is 

one of the most important things in influencing wound healing, which can be seen 
from the child's WHO growth chart.18 

Measuring nutritional status can also be done using several biological 

samples, including saliva. Saliva contains several biomarkers of nutritional status 
as a manifestation of nutrition, namely albumin. Biomarkers contained in saliva can 

be used clinically as biomarkers that help provide information about the prognosis 
and clinical diagnosis of several oral and systemic diseases. 

Albumin is the most abundant circulating protein found in plasma. Albumin 
represents half of the total protein content, in other words, albumin is one of the 

indicators of a healthy individual, so the use of albumin levels is an indicator of 

proper nutritional status.19,20 Research conducted by Galata et al. concluded that 
albumin levels strongly reflect a patient's nutritional status. In clinical practice, 

albumin is frequently utilized as a nutritional marker because it is rich in the 
essential amino acid tryptophan and has a relatively short half-life (2.5 days), 
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allowing it to reflect rapid changes in nutritional status.21 Furthermore, adequate 
albumin levels are crucial for optimal postoperative wound healing; poor albumin 

status has the potential to disrupt the speed of wound repair and negatively impact 
the patient's overall quality of life. 18, 19 

Serum albumin, primarily synthesized in the liver, is widely used as a marker 

of nutritional status and systemic health. Quantification or measurement of wound 

healing must be done properly and use the right scale to assess the wound healing 

process. There are several wound healing scales that are commonly used to 

measure patient wound healing on the oral mucosa including the healing index.21 
This scale is designed to make it easier for healthcare professionals to visually 

evaluate wound healing. The healing index is a tool to assess wound healing of 
the oral mucosa that includes five parameters related to the wound healing process 

of the oral mucosa. This scale can be used to assess all types of postoperative 

trauma to the oral cavity. The scale has been used in recent studies that have 
investigated interventions aimed at assessing oral wound healing and 

postoperative care. Health professionals use several assessment scales but it is 
known that the healing index has been widely used in assessing wound healing 

and has been found to be sensitive in assessing oral wound healing.21 
The aim of this study was to analyze the correlation between nutritional status 

values based on World Health Organization (WHO) child growth standard values 

and serum albumin levels with wound healing, as measured by Healing Index 
Scale, to wound healing based on the healing index in post- palatoplasty. 

 
METHODS  

 

This study utilized a prospective observational design to analyze the 
correlation between nutritional status—assessed via WHO Child Growth Standards 

and salivary albumin levels—and wound healing outcomes following cleft palate 
surgery. The observation included preoperative assessments and postoperative 

follow-up on day 7.  This study was conducted on 40 patients with unilateral CL±P 
who underwent palatoplasty.  

Sampling was conducted using a non-probability purposive sampling 

technique to ensure the subjects were aligned with the specific research objectives. 
The inclusion criteria were: (1) patients diagnosed with unilateral cleft lip and 

palate (CL±P); (2) aged between 18 months and 5 years; (3) scheduled for primary 
palatoplasty; and (4) whose guardians provided informed consent. The exclusion 

criteria included: (1) patients with other congenital syndromes or systemic diseases 

that could compromise wound healing; (2) patients with a history of previous 
palatal surgery; and (3) subjects with incomplete follow-up data.  

Preoperative nutritional status was measured using anthropometric 
assessments, specifically body weight and length/height. These measurements 

were then plotted and converted into Z-scores using the WHO Child Growth 

Standards to categorize patients' nutritional status. 
To assess salivary albumin levels, unstimulated saliva samples were collected 

preoperatively and 7 days postoperatively. Due to the patients' young age, saliva 
was collected using a sterile pediatric absorbent swab placed in the floor of the 

mouth or buccal mucosa for 1 to 2 minutes. The samples were obtained at least 1 
hour after the patients' last oral intake to minimize contamination. The swabs were 

then placed into designated collection tubes, centrifuged to extract the saliva and 

remove cellular debris, and stored at -20°C until biochemical analysis. 
Wound healing was assessed 7 days after palatoplasty using the Healing Index 

Scale modified from Kocaman et al.24 The collected data were processed and 
analyzed using IBM SPSS Statistics version 25.0 for Windows. The normality of the 

data distribution was assessed using the Shapiro-Wilk test. As the data were found 

to be non-normally distributed (p < 0.05), the correlation between variables was 
analyzed using the Spearman rank correlation test. Statistical significance was 

determined based on a p-value of < 0.05.  
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RESULTS  

 
The characteristics of the participants in this study include patient data 

consisting of gender, age, weight, height and head circumference. TTable 1 

presents the summary of patient characteristics. 
 

Table 1.  Summary of patient characteristics 

Patient Total (n= 40) 

Gender 
Male 

Female 
 

Age (Month) 
Mean±SD 
Median 

 
Body Weight (Kg) 

Mean±SD 
Median 

 
Height (Cm) 
Mean±SD 
Median 

 
Head Circumference 

(CM) 
Mean±SD 
Median 

 
25 (62.5%) 
15 (37.5%) 

 
28.4±12.1 
24 (18-59) 

 
 

11.5± 2.4 
11(8.6-22.0) 

 
 

85.0± 12,1 
83(66-118) 

 
 
 

47.7±5.0 
47 (41-68) 

 
Based on Table 1, male patients comprised the majority of the sample, with a 

proportion of 62.5% versus 37.5%. The mean patient age was 28.4 months, 
ranging from 18 to 59 months. The average body weight was 11.5 kg, mean height 

was 85 cm, and mean head circumference was 47.7 cm. 
Frequency distribution of nutritional status based on WHO child growth 

standard criteria for nutritional status based on WHO child growth standards was 

classified into 2 categories, namely normal nutrition and malnutrition. The following 
are the results of calculating the nutritional status of patients based on WHO child 

growth standards. 
 

Table 2. Nutritional status result 

Nutrional Status Total 
(n=40) 

Percentage 
(%) 

Normal Nutrition 
Malnutrition 

30 
10 

75 
25 

Total 40 100 
 

 

According to WHO child growth standard criteria, 30 patients (75%) were 

categorized as normal and 10 patients (25.0%) were categorized as malnourished. 
Nutritional status based on albumin levels was also classified into two categories, 

namely normal and malnutrition. The distribution of patients’ nutritional status 
based on salivary albumin levels at preoperative and postoperative day 7 is 

presented in Table 3. 

Table 3 shows that the nutritional status of patients both before surgery and 
after surgery on day 7 was predominantly normal, with percentages of 75% and 

60% respectively. Wound Healing based on Healing Index is summarized in Table 
4. 
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Table 3. Distribution of the nutritional status based on albumin levels  

Albumin Nutritional Status Total 
(n=40) 

Percentage 
(%) 

Pre-Op 
Normal Nutrition 

Malnutrition 

 
30 
10 

 
75 
25 

Post POD 7 
Normal Nutrition 
Under Nutrition 

 
24 
16 

 
60 
40 

Total 40 100 

 

 
Table 4.  Wound healing data based on the healing index scale 

Healing Index Total 
(n=40) 

Percentage 
(%) 

Day-7 
Good 
Poor 

 
36 
14 

 
90 
10 

Total 40 100 

 
Wound healing on day 7 showed that the majority of patients were in the good 

category with a percentage of around 90%, while 4 patients (10%) were in the 

poor category. 
 

Table 5.  Wound healing index on Post Operation Day 7 observation 

Statistic Correlation (r) n p-value 

Albumin Pre OP 
Albumin POD 7 

WHO CGS 
Healing Index POD 7 

0.539 
0.623 
0.539 
0.345 

40 
40 
40 
40 

0.001 
0.001 
0.001 
0.001 

 

 
 

Hypothesis testing was performed to determine whether there was a 
relationship between nutritional status calculated based on WHO CGS and albumin 

levels with wound healing using a healing index scale. Based on the results of the 
normality test, most data were not normally distributed. 

Data were considered normally distributed if the probability value (p-value) 
was greater than 0.05. The normality test in this study used the Saphiro-Wilk test 

because the number of samples was less than 50. Based on the table,nutritional 

status (WHO CGS), salivary albumin levels, and wound healing data were not 
normally distributed, as can be seen from the probability value which is smaller 

than 0.05.  
Therefore, hypothesis testing was conducted using the Spearman rank 

correlation test. The results of the correlation calculation between nutritional status 

based on the calculation of the WHO Child Growth Standard (CGS) with wound 
healing was analyzed using the Spearman rank correlation test with the help of the 

IBM SPSS version 26.0 program with a 95% confidence level. 
 
Table. 6 Relationship between WHO CGS nutritional status and wound healing 

                         index POD 7 

WHO CGS Healing Index 
(POD 7) 

Total r p 

 Good Poor    

Pre-OP  
 

    

Normal Nutrition 28 (90%) 2 (6.7%) 30 (100) 0.192 0.234 
Under Nutrition 8 (80%) 2 (20.0%) 10 (100)   

 

Two variables were considered to be significantly correlated if they have a 

probability value (p-value) smaller than 0.05 and were considered to be 
insignificant if the probability value is greater than 0.05. Based on the calculation 

results in the table, the relationship between WHO CGS nutritional status and 
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wound healing index POD 7 was not significant. This can be seen from the 
probability value showing a value greater than 0.05, which is 0.234.  

The correlation coefficient was 0.192 indicating a very weak correlation. These 
results indicate that there was no significant relationship between nutritional status 

based on WHO CGS calculations and wound healing index. The correlation between 

nutritional status based on the calculation of salivary albumin levels with wound 
healing was also analyzed using the Spearman rank correlation test with the help 

of the IBM SPSS version 26.0 program with a 95% confidence level. 
 

Table 7. Relationship between nutritional status of salivary albumin levels 
                            with wound healing (healing index) day 7 

Albumin Level Healing Index 
(POD 7) 

Total r p 

Good Poor 

POD-7 
 

     

Normal 
Nutrition 

 

21 (87.5%) 3 (12.5%) 24 (100) -0.102 0.531 

Under 
Nutrition 

15 (93.8%) 1 (6.3%) 16 (100)   

 
Based on the calculation results in Table 7, the relationship between nutritional 

status of salivary albumin levels with wound healing (healing index) day 7 was not 

significant. This can be seen from the probability value which shows a value greater 
than 0.05, which is 0.531. The correlation coefficient was -0.102, indicating a weak 

negative correlation. These findings indicate that there is no significant relationship 
between nutritional status based on the calculation of salivary albumin levels and 

wound healing (index). 

 
DISCUSSION 

 
As shown in Table 1, the general characteristics of this study indicate that 

male patients dominated the sample, with a proportion of 62.5% compared to 
37.5%. The average age of the patients was 28.4 months with the lowest age 

being 18 months and the highest being 59 months. The average body weight was 

11.5 kg, the mean height was 85 cm and head circumference was 47.7 cm suffering 
from CB/CL. Research conducted by Fitrie et al. showed that the incidence of male 

CB/CL (58.1%) was more dominant than in females (41.9%).20 Another study 
conducted by Khamila et al. found similar findings (58% males and 42% females).22 

Gender differences in the prevalence of CB/CL indicate that the prevalence in males 

is approximately twice that in females, while the prevalence of CL is about two-
thirds higher in females.23 This difference is attributed to variations in the timing of 

critical stages in craniofacial development between female and male embryos.23  
Female palatal sheath shift occurs approximately half a week later than in 

male embryos, which increases the risk of CL. Pool et al. proposed a validated 
classification system that divides CB/CL subphenotypes into groups based on the 

underlying developmental mechanisms (fusion, differentiation, and timing of 

embryogenesis in both primary and secondary stages).24 Pool et al. further reported 
that CB/CL is more prevalent in males than in females because males exhibit 

disturbances in both fusion and differentiation processes during early and late 
embryogenesis.25 

Further general characteristics showed that the age of patients undergoing 

palatoplasty ranged from >18 months to 5 years. Research conducted by Fitrie et 
al. reported that the age distribution of CB / CL patients who performed labioplasty 

and palatoplasty included 497 patients (53.2%) aged < 12 months, 332 patients 
(35.6%) aged 12-36 months, and the rest older than 36 months.26 The age 

variation in surgery timing can occur because optimal conditions cannot always be 
obtained in all patients. Patients with malnutrition and low birth weight (LBW) often 
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experience difficulty in meeting the criteria for timely surgery. Determination of the 
optimal age of surgery depends on clinical judgment, including anesthesia risk, 

comorbidities and family readiness. The minimum age of 18 months is used as a 
reference for performing palatoplasty, so that the phase of speech skills can be 

corrected with the help of speech therapy. In this study, one-stage palatoplasty 

was performed by repairing the hard and soft palate simultaneously.  
In this study, a one-stage palatoplasty was performed by repairing the hard 

and soft palate simultaneously. However, as noted by Fitrie et al., not all cases can 
be treated with a uniform surgical timeline.20 Delays in palatoplasty are frequently 

necessitated by systemic factors, most notably poor preoperative nutritional status 
and inadequate body weight. This is consistent with findings by Tungotyo et al., 

who reported that malnutrition is highly prevalent among infants with cleft palate, 

often leading to postponed surgical interventions to mitigate anesthetic and wound 
healing risks.5 Similarly, a systematic review by Nyakotey et al. emphasized that 

achieving a baseline nutritional standard is a critical prerequisite for cleft surgery 
to prevent severe postoperative complications.7 Therefore, optimizing preoperative 

conditions, as reflected in the normal nutritional status and adequate salivary 

albumin levels observed in most of our cohort, remains a fundamental protocol 
before proceeding with surgery.26 

Routine pre-surgical examinations were performed to identify any unexpected 
conditions that might alter surgical management. In this study, the preoperative 

laboratory results showed no significant abnormalities across the entire sample, 
confirming that the patients were optimally prepared for elective palatoplasty. The 

UK health technology assessment (HTA) defines "routine examination" as an 

examination performed on healthy, asymptomatic individuals, in the absence of 
specific clinical indications, to identify conditions not detected by history taking and 

clinical examination. The American Society of Anesthesiologist (ASA) states that 
pre-surgical examinations should not be performed routinely, but should instead 

be performed selectively based on clinical indications to optimize perioperative 

outcomes. Consequently, several studies have demonstrated that in the absence 
of clinical indications—meaning the patient is fundamentally healthy without 

symptoms of acute illness, congenital systemic diseases, or suspected bleeding 
disorders during physical examination—the likelihood of obtaining abnormal results 

is exceptionally small. In the context of palatoplasty, "abnormal results" refer to 

significant deviations in preoperative laboratory values, such as prolonged 
coagulation times or profound hypoalbuminemia, that would necessitate 

therapeutic intervention or a change in the surgical management plan.26,27  
These abnormal results generally do not affect the surgical procedure. 

Anesthesia and surgical tolerance in children requires good planning and 
collaboration between pediatricians, surgeons, anesthesiologists, and other medical 

personnel. Indonesia's health technology assessment (HTA) in 2003 made 

recommendations for pre-surgical examinations for elective surgery. Supportive 
examinations that are recommended to be performed routinely in children are 

peripheral blood tests and hemostasis function. Blood chemistry, urinalysis, 
thoracic X-ray, electrocardiography, and pulmonary function tests are only 

performed if there is an indication.27 

Bleeding time (BT), prothrombin time (PT) and partial thromboplastin time 
(PTT) are blood tests that are often performed before surgery. The presence of 

abnormal results without a clear clinical cause does not lead to changes in patient 
management. The limitation of the PT test is that it can only detect abnormalities 

when the concentration of the factor being assessed is <30%. Although this is the 
only hemostasis test performed in vivo, the results often do not reflect the bleeding 

period in organs other than the skin; therefore, it has low sensitivity and specificity. 

Clotting time is a test to determine the length of time it takes for blood to clot, or 
in other words, to assess the activity of factors that form thromboplastin, platelet-

derived factors, and fibrinogen levels. Normal clotting time values vary by 
laboratory, generally ranging from 9-15 minutes. Post-surgical bleeding is generally 
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caused by various factors, mainly related to surgical techniques, surgeon skills, and 
post-surgical patient behavior.27 

The preoperative laboratory examinations in this study showed no significant 
abnormalities across the entire sample. This aligns with the American Society of 

Anesthesiologists advisory, which suggests that routine testing often yields low 

clinical utility in healthy patients undergoing elective procedures.28 Similarly, Martin 
and Cifu noted that abnormal results in routine screenings are rare and seldom 

lead to changes in surgical management.29 These findings suggest that 
preoperative screening does not necessarily reduce postoperative complications, 

as outcomes are more closely related to surgical technique, the surgeon’s skill, and 
the patient’s postoperative behavior rather than routine biochemical testing. 

Research on WHO child growth standards, salivary albumin levels, and healing 

index scale measurements in patients with CB / CL has never been done before. In 
a study involving acutely ill patients, Eckart et al. concluded that serum albumin 

levels are significantly associated with overall nutritional status.30 

While previous studies by Eckart et al. and Galata et al. found significant 

relationships between albumin and nutritional status, their subjects were largely 

acutely ill patients where physiological changes are drastic.21,29 In contrast, the 
present study found no significant correlation. This discrepancy may be attributed 

to the clinical characteristics of our sample. The majority of participants in this 
study (75%) fell into the 'normal nutrition' category preoperatively. Unlike acutely 

ill populations, these elective surgery patients were relatively healthy and prepared 
for surgery, resulting in a lack of variance in nutritional status data.   

This 'ceiling effect' in nutritional health might explain why the statistical 

correlation with wound healing was not significant in this specific cohort. While 
severe nutritional deficiency is well-documented to impair wound healing 

mechanisms,26 recent literature suggests that essential wound repair can still 
proceed effectively in patients with mild variations in nutritional status, provided 

that specific protein requirements are met.25 

In research subjects who had normal albumin levels, the proportion of non-
healing wounds was much lower at 13.2% compared to healing wounds at 86.8%. 

This finding is in line with Pararesthi et al., who reported that subjects with 
abnormal albumin levels had a higher proportion of non-healing acute wounds at 

68.2% compared to healing wounds at 31.8%.12 This means that subjects with 

abnormal albumin levels are at greater risk of non-healing wounds compared to 
subjects with normal albumin levels. This is because in general, before surgery, 

efforts are made to optimize albumin levels by administering albumin when levels 
are low. Low albumin levels are an estimated cause of malnutrition and are also 

associated with increased complications and postoperative mortality. The wound 
healing process requires protein as the basis for collagen tissue, while an important 

component of protein is albumin.28 

Adequate albumin levels in this study may prevent edema because albumin 
plays a role in the balance of osmotic and hydrostatic pressure.21 Pharmacokinetics 

and drug distribution have an important relationship with drugs that bind to 
albumin. This will affect the half-life and metabolism time of free molecules which 

also have an impact on changes in their levels.19,21 Other functions of albumin 

include are in plasma buffering, regulation of physiological pH defense, and 
prevention of folic acid degradation.19  

Albumin reserves in the body can be supplemented with protein hydrolysates 
which provide amino acids and exert a strong insulinotropic effect, because insulin 

is an anabolic hormone that reduces protein splitting and increases amino acid 
absorption by muscles and tissues. In this study, protein hydrolysates, particularly 

casein, have been widely used to accelerate post-surgical healing and aid the repair 

of tissue damage. Protein hydrolysates have also been investigated for their 
benefits in tissue repair under conditions where natural foods cannot be digested 

or ingested in sufficient quantities, as they also provide a rich source of nutrients 
for the body to aid healing.29 
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The nutritional status of children is classified by the World Health Organization 
(WHO) as normal nutrition, undernutrition and overnutrition. This classification can 

be determined through anthropometric calculation values using the World Health 
Organization Child Growth Standards for children aged 0-5 years. Child 

Anthropometry Standards are based on body weight and length/height parameters 

consisting of Body Weight Index according to Body Length/Height (BB/PB or 
BB/TB).13 Determination of nutritional status is based on body weight (BW) 

according to body length (PB) or height (TB) (BB/PB or BB/TB).  The wound healing 
assessment was based on a photograph-based prospective study of oral mucosal 

healing.30 
This study was conducted using non-random sampling with accidental 

sampling in appendicectomy wound healing patients with a total of 18 subjects. 

Nutritional deficiencies, particularly protein deficiency, significantly affect the 
wound healing process. This finding is consistent with Siswandi et al., who reported 

that nutritional status directly affects overall health and influences the wound 
healing process.13 Protein is needed for wound healing and to rebuild various body 

tissues that have changed after undergoing surgery. Protein in the form of amino 

acids obtained from food sources is converted into collagen, which is used by 
fibroblasts for wound healing. Collagen synthesis is impaired in conditions of 

malnutrition, which results in impaired wound healing.31,32 
Children with CP/CL have poor nutritional status due to defects in lip and 

palate anatomy. Children with CP/CL often experience impaired nipple/bottle 
sucking due to inadequate lip retention, resulting in inadequate negative pressure 

in the oral cavity, as well as failure in swallowing due to cleft palate causing 

regurgitation of milk. This condition can lead to low food intake. Socio-economic 
conditions and environmental factors are often associated with the incidence of 

children born with CP/CL. This finding is inline with research by Vu et al, which 
assessed maternal socioeconomic status and the risk of CP/CL in the United States, 

finding that the lower the socioeconomic level of the family, the greater the risk of 

CP/CL.16 Lack of knowledge about healthy pregnancy and prenatal care in low 
socioeconomic mothers is a major factor in this condition. 33-35 

The examination of salivary albumin levels in this study was conducted 
preoperatively based on two primary considerations. First, patients with optimal 

preoperative nutritional status are theoretically more likely to achieve faster wound 

healing compared to those with malnutrition. Second, salivary albumin serves as a 
practical tool for evaluating and diagnosing a patient's nutritional status. Saliva 

offers a non-invasive diagnostic alternative to traditional blood sampling while 
accurately reflecting systemic physiological states. Current advancements in oral 

biology have validated saliva as a reliable medium for monitoring clinical biomarkers 
and nutritional health. 

However, our findings—which showed no significant correlation between 

salivary albumin and the 7-day healing index—warrant further comparison with 
existing literature. This result differs from the study by Tanaka et al, which found 

that preoperative nutritional status was an independent predictor of wound healing 
in surgical patients.17 The discrepancy may be attributed to the nature of the 

surgical site; while Tanaka et al. focused on ischemic tissue loss in general surgery, 

our study observed the oral mucosa, which possesses a unique healing capacity.17 
Furthermore, research by Maciejczyk et al. supports the use of salivary 

biomarkers to reflect systemic inflammation and nutritional stress, yet they noted 
that salivary protein concentrations can be influenced by local factors in the oral 

cavity.18 In our cohort, the lack of statistical significance might be due to the 
relatively normal salivary albumin values (average 0.66–0.8 g/dL) observed in the 

majority of patients (60%–75%), which provided sufficient protein for the initial 

stages of tissue repair regardless of minor variations. This suggests that while 
salivary albumin is a valid diagnostic tool, its sensitivity in predicting acute, short-

term mucosal healing in otherwise stable pediatric patients may be limited 
compared to its role in chronic or systemic disease monitoring.18  
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Each major salivary gland is regulated by the autonomic nervous system. The 
serous part of the salivary gland is innervated by the sympathetic system and the 

mucosal part is innervated by parasympathetic and sympathetic stimuli resulting in 
salivary secretion. Parasympathetic stimulation leads to high salivary flow with 

lesser amounts of organic and inorganic compounds. Sympathetic stimulation 

results in protein-rich saliva. In cases where salivary components are derived from 
blood, the levels of biochemical and immunological components measured in saliva 

may reflect those in the blood.33 
Malnutrition is a widespread health problem in today's society that has 

complex negative effects on various organ systems, functions, and physiological 
processes, including problems related to wound healing.31 An important focus in 

this study is the relationship between malnutrition and abnormal wound healing in 

the oral cavity after palatoplasty surgery, with consideration of the underlying 
mechanisms in pediatric patients. Problems sometimes arise because obesity or 

excessive or insufficient fat deposition alters the cellular composition and tissue 
structure of fat, and changes the physiology of skin and mucosal tissue.  

Obesity and malnutrition cause hypertrophy and hyperplasia of fat, which in 

turn impairs metabolic functions such as fat storage. Adipose tissue in healthy 
individuals is beneficial to the human body because it functions as an insulator and 

paracrine and endocrine organs that secretes cytokines, growth factors, and 
immune mediators. Uninjured adipose tissue has a vascular supply comparable to 

other tissues, but its lobular structure makes it more susceptible to mechanical 
damage when injured. Each lobule is supplied by a terminal blood vessel, damage 

to that area can lead to necrosis of the entire peripheral lobule of the wound. 30,33  

Adipose tissue expansion and its vascular supply are integral to tissue 
physiology. However, variations in fat deposition and nutritional status were not 

identified as significant postoperative risk factors in this study. This aligns with 
research by Lauwers et al, which demonstrated that nutritional variations do not 

necessarily negatively impact surgical outcomes in specific populations.19 

Hemostasis is a series of processes that occur as a physiological response to 
vascular injury and bleeding. Important events in this phase are vasoconstriction 

of blood vessels and the formation of temporary blood vessel plugs (platelet plug) 
called primary hemostasis and continues with the activation of the coagulation 

cascade to form a stable clot, known as secondary hemostasis.21 In the palatoplasty 

wound healing process in this study is a secondary healing process carried out by 
the process of granulation or cell growth, contraction and epithelialization at the 

wound edge in the postoperative period. 
The assessment in this study was conducted on acute wounds on day 7 where 

fibroblasts had begun to produce new collagen and glycosaminoglycans to help 
stabilize the wound, allowing re-epithelialization to begin with cell migration from 

the periphery of the wound edge. The wound healing process in the oral mucosa 

is influenced by the environment such as exposure to saliva and microbes in the 
oral cavity. External factors can contribute to wound healing in the oral cavity. The 

remodeling phase and scar tissue formation in the oral mucosa are generally better 
and faster than those of the skin.25 This unique healing capacity is attributed to the 

humid environment and specific salivary factors that promote faster re-

epithelialization with reduced inflammatory response compared to cutaneous 
wounds, human saliva has been shown to actively stimulate oral wound healing in 

vitro.23,34 

Lauwers et al. conducted an in vivo assessment of malnutrition status based 

on the Global Leadership Initiative on Malnutrition (GLIM) in patients with diabetic 
foot ulcer (DFU) patients found in two European studies that the percentage of 

wound healing in malnourished patients improved overall after 6 months of 

evaluation. Malnutrition in diabetics is common, but no significant difference in 
wound healing was observed between well-nourished and malnourished patients.19 

Although the adverse effects of malnutrition on wound healing are well known, 
additional research is needed to determine the comprehensive mechanisms 
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involved in this relationship. The relationship between malnutrition and wound 
healing involves multiple factors, including growth factors, cytokines, nutritional 

manipulation, surgical technique, and genetic factors. Most likely, interventions will 
involve a combination of these and other factors. With the prevalence of obesity 

and malnutrition in today's society and its impact on healthcare, the challenge of 

altering the influence of adipose tissue on wound healing remains an area requiring 
further investigation. 

The results of this study showed that patients generally maintained a normal 
nutritional status based on both WHO child growth standards and salivary albumin 

levels. Comparative analysis revealed an average salivary albumin value of 0.66–
0.8 g/dL, with the majority of patients (60%) remaining in the normal category on 

day 7, as shown in Table 3. This aligns with research by Lauwers et al., which 

suggested that such nutritional variations do not necessarily impair clinical 
outcomes in specific surgical populations.19 These findings confirm that salivary 

albumin is a viable non-invasive tool for monitoring the nutritional baseline in 
pediatric cleft patients.  

In the recapitulation of nutritional status measurements based on WHO child 

growth standards for palatoplasty patients carried out after surgery. Table 4.2 
shows that of the 40 patients, 75% were in the normal category, while 25.0% were 

classified as undernourished. Table 4 shows that the nutritional status based on 
salivary albumin of patients, both in preoperative and postoperative conditions on 

day 7, was predominantly within normal ranges, with percentages of 75% and 60% 
respectively. The results of this study indicate that the value of the healing index 

scale has no relationship with the WHO CGS value and salivary albumin levels, and 

therefore it cannot be concluded that the better the patient's nutritional status, the 
better the wound healing. Measurements in this study were carried out using the 

healing index scale in palatoplasty patients on day 7. 
This study has several limitations that should be acknowledged. First, the 

sample size was relatively small (n=40) and limited to a single center, which may 

affect the generalizability of the findings. Second, the observation period was 
limited to 7 days post-surgery; while this captures acute healing, it does not 

account for long-term recovery or delayed complications. Third, the assessment of 
nutritional status relied solely on anthropometry and salivary albumin. Future 

research should consider a multicenter cohort design with a larger sample size and 

a longer follow-up period (e.g., 1–3 months). Additionally, incorporating other 
biochemical markers of nutrition and inflammation could provide a more 

comprehensive understanding of the mechanisms affecting oral wound healing, 
which could ultimately guide advanced targeted repair strategies, including 

emerging biomaterial-based drug delivery systems.35 

 

CONCLUSION  

 

This study found no correlation between nutritional status measured by either 
WHO child growth standards and salivary albumin levels with the wound healing 

process in patients undergoing palatoplasty. The majority of the subjects exhibited 
normal nutritional status and achieved good wound healing outcomes by the 

seventh postoperative day. The implication of this research is that while nutrition 
remains a fundamental pillar of general health, mild variations in nutritional status 

among eligible elective surgical candidates do not appear to significantly alter 

short-term mucosal wound healing outcomes. 
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