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Abstract  

Background: Flaxseed promotes bone health and possibly induces bone regeneration. However, the capacity of flaxseed to 

induce the differentiation of stem cells into osteoblasts remains unreported. Accordingly, this study aimed to determine the 

effects of flaxseed extract on the osteoblast differentiation potential of stem cells derived from human exfoliated deciduous 

teeth (SHED). 

Methods: SHED cultured in osteoblast induction media (OIM) were treated with 4 mg/mL flaxseed extract. RNA was collected and 

extracted with Total RNA Mini Kit (Geneaid) from cells cultured at days 1, 3, 7, 14, and 21 and subjected to reverse-transcriptase 

PCR for osteoblast markers (OSX, OCN, and DMP1). Alkaline phosphatase (ALP) activity was determined by ALP assay, and Alizarin 

Red-S staining was performed to evaluate calcium deposition in SHED. 

Results: All osteoblast markers were expressed in all samples analyzed. OSX expression was reduced in the SHED treated with 

flaxseed extract. In addition, the SHED treated with flaxseed extract had lower ALP activity than the control (p < 0.05). Calcium 

deposition was positive in the SHED cultured in OIM only. 

Conclusions: Flaxseed can reduce the expression of osteoblast markers, ALP activity, and calcium deposition in SHED. Thus, 

flaxseed potentially inhibits the osteoblast differentiation of SHED. 

 

Keywords :  flaxseed extract, human exfoliated deciduous teeth, osteoblast differentiation, stem cells 

 
I N T R O D U C T I O N  
 

Flaxseed (Linum usitatissimum) contains beneficial 

compounds recognized for its health benefits. Flaxseed 

has attracted considerable interest because of its 

potential benefits associated with its biologically active 

components, such as approximately 59% a-linoleic acid 

and lignan secoisolaricirecinol diglycoside (SDG).1–4 These 

compounds may exert protective effects on bone 

formation and bone metabolism. Consuming food rich in 

omega-3, such as flaxseed, improves bone health.5 The 

consumption of flaxseed also alleviates menopausal 

effects and osteoporosis.6 Flaxseed extract promotes 

bone health, especially in estrogen-deficient individuals, 

and possibly induces bone regeneration.6–8 

 

Dental pulp tissue is an attractive source of 

mesenchymal stem cells (MSCs) because of its readily 

accessible and high yield source.9 In addition, stem cells 

from dental pulp possess similar gene expression and 

comparable regenerative potential to bone marrow 

MSCs.10 Previously, we have shown that 4 mg/mL 

flaxseed extract influences the bioavailability and growth 

of stem cells from human deciduous teeth (SHED).11 

SHED is a type of MSCs that can differentiate into 

multiple cell lineages, including osteoblasts.12 The 

osteogenic potential of SHED has been demonstrated 

previously.13,14 In specific, SHED can differentiate into 

osteoblast cells when cultured in osteoblast induction 

media containing ß-glycerophosphate, ascorbic acid, and 

dexamethasone.15,16 Moreover, the expression levels of 

osteoblast-related genes increase in SHED cultured in 

the presence of growth factors, indicating the application 

of SHED in tissue engineering because of its osteogenic 

differentiation potential.14 

 

Bone regeneration involves the physiological process of 

bone formation during normal fracture healing and is 

involved in continuous remodeling throughout adult 
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life.17 Given their minimal side effects, natural 

compounds obtained from natural resources give added 

value in regenerative medicine. Although flaxseed extract 

affects bone formation, its effect in inducing stem cells to 

differentiate into osteoblasts has not been reported. 

Hence, this study aimed to determine the effects of 

flaxseed extract on the osteoblast differentiation 

potential of SHED. 
 

M E T H O D S  

 

Culture of SHED 

SHED (ALLCells, USA) were cultured in complete growth 

media (alpha-MEM; 10% FBS; 0.5% Pen-Strep) until 

confluence. SHED at 80%–90% confluence were 

subjected to osteoblast differentiation. The complete 

growth medium was replaced with osteoblast induction 

media (OIM) to initiate differentiation.14,18 The cells were 

incubated in 5% CO2 incubator at 37°C for 21 days. 

 

SHED cultured in complete growth media and OIM were 

treated with or without 4 mg/mL flaxseed extract. The 

flaxseed extract was prepared, and the optimum 

concentration of extract was determined as previously 

described.11 Four groups were set up for the analysis: 

SHED cultured in growth media alone (A), SHED cultured 

in growth media treated with 4 mg/mL flaxseed extract 

(B), SHED cultured in OIM alone (C), and SHED cultured in 

OIM treated with 4 mg/mL flaxseed extract (D). 

 

Alkaline phosphatase activity of SHED 

SHED were seeded in a 12-well plate (1 mL of 5 × 104 cell 

suspension/well) and placed in 5% CO2 incubator until 

confluence. For background control, 1 mL of media 

(without cells) was aliquoted into the same 12 well plate. 

The media were discarded and replaced with media 

consisting of growth media as negative control, OIM as 

positive control, growth media with 4 mg/mL flaxseed 

extract, and OIM with 4 mg/mL extract. Alkaline 

phosphatase (ALP) activity of SHED was evaluated at days 

1, 3, 7, 14, and 21 by ALP assay. 

 

Alizarin red-s staining for the calcium deposition of 

SHED 

SHED (1 × 105 cells) were seeded in a 6-well plate in OIM 

and cultured in 5% CO2 incubator until confluence. The 

media was discarded and replaced with media 

containing 4 mg/mL flaxseed extract. The cells were 

maintained in 5% CO2 incubator. The media was replaced 

every 3 days. Calcium deposition of SHED was analyzed 

at days 14 and 21 by using Alizarin Red-S staining. The 

stained mineral deposits were viewed under an inverted 

phase contrast microscope (Leica, Germany). SHED 

cultured in OIM without flaxseed extract served as 

control. 

 

Treatment of SHED for gene expression analysis 

SHED (1 × 106 cells) were cultured in OIM and treated 

with 4 mg/mL flaxseed extract. Non-treated SHED 

cultured in OIM acted as control. The cells were collected 

at days 1, 3, 7, 14, and 21. RNA was extracted using Total 

RNA Mini Kit (Geneaid, Korea). Approximately 20 ng of 

total RNA was used for cDNA synthesis (ReverTra Ace 

qPCR Master Mix, Toyobo, Japan) and subjected to 

reverse-transcriptase PCR analysis for osteoblast 

markers OSX, DMP1, and OCN by using primer sequences 

as described previously.19 Glyceraldehyde 3-phosphate 

dehydrogenase (GAPDH) was used as the internal 

positive control. 

 

Statistical analysis 

All data were expressed as mean (±SD) from at least 

three independent experiments and were subjected 

ANOVA and t-test by using SPSS software (SPSS version 

17). Statistical significance was considered at p < 0.05. 
 

R E S U L T S  
 

ALP activity 

The ALP activity of all groups was detectable after 3 days 

of incubation. The ALP activity of groups A, B, and D 

gradually increased until day 21. The ALP activity of 

group C gradually increased from day 3 until day 14 and 

then significantly decreased at day 21 (p < 0.05) (Figure 

1). A significant difference in ALP activity was found 

between groups A and B at day 14 (p < 0.05, t-test) but 

not at day 21 (p > 0.05). Similarly, the ALP activity of the 

SHED cultured in OIM (C) was significantly higher than 

that of the SHED treated with flaxseed (D) at day 14 (p < 

0.01, t-test) but not at day 21 (p > 0.05). 

 

Calcium deposition 

The calcium deposition of SHED was assessed using 

Alizarin Red-S staining at days 14 and 21. The SHED 

cultured in OIM were positively stained at day 14, and 

the nodules of the mineralized matrix were strongly 

stained at day 21. A weak staining of Alizarin Red-S was 

observed in the SHED cultured in OIM treated with 4 

mg/mL flaxseed extract at day 14. In addition, the 

formation of mineralized nodules at day 21 was lesser 

than that at day 14 (indicated by a weak staining of 

Alizarin Red-S). By contrast, Alizarin Red-S staining was 

negative in the other groups, whereas no visible staining 

of Alizarin Red-S was observed on the SHED cultured in 

growth media with or without flaxseed extract at days 14 

and 21 (Figure 2). 
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FIGURE 1. Intracellular ALP activity of SHED treated with and without flaxseed extract cultured in growth media and 

osteoblast induction media. Values are expressed as means ± SD (n = 3) 

 
SHED cultured in growth media SHED cultured in osteoblast induction media 

SHED (A) SHED + flaxseed (B) SHED (C) SHED + flaxseed (D) 

Day 14    

    

    

Day 21    

    

    

FIGURE 2. Plate view of SHED stained with Alizarin Red Solution (upper row) and microscopic view at 10× magnification 

(lower row) observed at days 14 and 21 
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TABLE 1. Expression of osteoblast markers on SHED cultured in osteoblast induction media (OIM) (treated with and 

without flaxseed) 

 

Day 

OSX DMP1 OCN 

SHED only 

(control) 

SHED + flaxseed SHED only 

(control) 

SHED + flaxseed SHED only 

(control) 

SHED + flaxseed 

1 N.D. 0.8141 ± 0.0320 N.D.  1.1459 ± 0.0266 1.0692 ± 0.0809 0.9365 ± 0.0305 

3 N.D. 0.7931 ± 0.0389 1.1403 ± 0.0378 1.0036 ± 0.0548* 0.5201 ± 0.0193 1.2222 ± 0.0607* 

7 1.3569 ± 0.0707 0.3756 ± 0.0077* 1.1113 ± 0.0397 1.2675 ± 0.0021* 1.4015 ± 0.0875 1.0532 ± 0.0328* 

14 1.1759 ± 0.0548 1.1677 ± 0.0588 0.8281 ± 0.0319 0.5102 ± 0.0090* 0.9171 ± 0.1005 2.0487 ± 0.0661* 

21 0.3586 ± 0.0170 1.2683 ± 0.0739* 0.9022 ± 0.0525 0.1097 ± 0.0396* 1.5837 ± 0.0841 1.0349 ± 0.0563* 

Expression level of each gene was measured and normalized to GAPDH (housekeeping gene) and expressed as average intensity value 

(AIV) (means ± SD, n = 3). *Significant difference when compared with the control of the same day within the same group (p < 0.05). 

N.D. = Not detected. 
 

 
FIGURE 3. Agarose gel view of GAPDH and osteoblast marker (OSX, DMP1, OCN) on SHED cultured in osteoblast induction 

media treated with and without flaxseed extract (as control). 

 
Expression of osteoblast markers 

Analysis of gene expression on osteoblast markers was 

only performed on samples collected from the SHED 

cultured in OIM treated with or without 4 mg/mL 

flaxseed extract. The band intensities were measured 

using Chemidoc (BioRad, USA) and expressed as average 

intensity value (Table 1). Figure 3 illustrates the gene 

expression patterns observed in the analysis. 

 

OSX expression was detectable at days 7 to 21 in the 

control, whereas day 7 recorded the highest and day 21 

recorded the lowest expression. By contrast, OSX 

expression was detectable at days 1 to 21; it significantly 

reduced at day 7 in the treatment group but significantly 

increased at day 21 compared with the control (p < 0.05). 

 

DMP1 was highly expressed at days 3 to 21, except for 

day 1, where the expression was not detected in the 

control. In the SHED treated with flaxseed, the 

expression of DMP1 was observed from day 1 to day 21. 

The DMP1 expression in the treatment group significantly 

reduced at days 14 and 21 compared with that in the 

control (p < 0.05). 

 

Overall, OCN was strongly expressed in all five days (1, 3, 

7, 14, and 21) in the control and treatment groups. 

Although the expression of OCN fluctuated in both 

groups, it significantly increased at day 14 and reduced 

at day 21 in the treatment group compared with the 

control (p < 0.05). 

SHED only  SHED + flaxseed 

 

GAPDH (203 bp) 

100 bp 1 3 7 14 21  100 bp 1 3 7 14 21 

 

 

 

 

OSX (161 bp) 

100 bp 1 3 7 14 21  100 bp 1 3 7 14 21 

 

  

 

DMP1 (100 bp) 

100 bp 1 3 7 14 21  100 bp 1 3 7 14 21 

 

 

 
 

OCN (337 bp) 

100 bp 1 3 7 14 21  100 bp 1 3 7 14 21 
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D I S C U S S I O N  
 

Osteogenesis involves the differentiation of 

mesenchymal cells into pre-osteoblasts and osteoblasts, 

leading to the synthesis and deposition of bone matrix 

proteins.20 Osteoblast differentiation undergoes proliferation, 

matrix maturation, and mineralization, which are 

regulated by different transcription factors and signaling 

proteins.21 The current study confirmed the potential of 

SHED to differentiate into osteoblast-like lineage when 

cultured under specific induction media.13,14 We 

demonstrated the differentiation of SHED into osteoblast 

lineage by ALP and calcium deposition analysis and 

positive expression of osteoblast-related markers as 

presented previously.14 Nonetheless, the addition of 

flaxseed extract affected the ability of SHED to undergo 

osteoblast differentiation. ALP is a well-known marker of 

early osteoblast differentiation stage. ALP is a cell surface 

protein ubiquitously expressed by several cell types and 

is used for screening pre-osteoblasts.22 ALP activity 

peaked at the second week of culture at about day 14 

and then decreased with the onset of mineralization, 

which is a typical positive indication.23 In the present 

study, flaxseed extract reduced the osteoblast 

differentiation potential of SHED. The ALP activity of the 

SHED cultured in OIM alone resembled the normal 

phases of osteoblast differentiation process. In specific, 

ALP activity started to increase from day 7, peaked at day 

14, and ten significantly decreased at day 21. By contrast, 

the ALP activity of the SHED cultured in OIM treated with 

flaxseed significantly reduced at day 14 compared with 

that of the control. In addition, the ALP activity of the 

SHED treated with flaxseed cultured in normal growth 

media also reduced. This result might be additional 

evidence showing that flaxseed reduces the osteoblast 

differentiation potential of SHED. 

 

Osteoblast differentiation was also analyzed by calcium 

deposition through Alizarin Red-S staining. Intense 

Alizarin Red-S staining and mineralized nodules were 

observed in the SHED cultured in OIM alone at day 21. 

Conversely, a weaker staining was observed and only few 

mineralized nodules were detected in the SHED cultured 

in OIM treated with flaxseed at day 21. This finding 

further supports that flaxseed extract reduces the 

osteoblast differentiation of SHED and thus reduces 

calcium deposition. Mineralization is the final phase of 

osteoblast differentiation, where the mineral matrix, 

which predominately contains calcium phosphate in the 

form of hydroxyapatite, is secreted and deposited by 

mature osteoblasts.24 In the present study, SHED 

cultured in OIM exhibited normal osteoblast 

differentiation, but the addition of flaxseed extract 

reduced the differentiation potential of SHED into 

osteoblast-like lineage. 

 

Gene expression levels of osteoblast markers OSX, DMP1, 

and OCN were analyzed to evaluate the osteoblast 

differentiation potential of SHED in the presence of 

flaxseed extract. Osterix (OSX) is an osteoblast-specific 

transcription factor important for osteoblast 

differentiation and bone formation and is also an early 

osteoblast marker.25 Although the expression of OSX was 

only detectable from day 7 onward in control, it was 

consistent with the normal phases of osteoblast 

differentiation as demonstrated in the ALP analysis 

results that ALP activity increased from day 7, peaked at 

day 14, and reduced at day 21. In the treatment group, 

OSX was expressed at all days analyzed with highest 

expression at day 21 compared with the control. This 

result might be due to the continuous osteoblast 

differentiation at this stage. ALP results revealed that ALP 

activity slightly increased at day 21 in the treatment 

group. In comparison to control, ALP activity reduced at 

day 21, which could be related to reduction of OSX 

expression. 

 

Dentin matrix protein 1 (DMP1) expression is localized in 

the mineralized matrix of bone; it is constitutively 

expressed during osteoblast differentiation.26,27 In the 

present analysis, DMP1 expression reduced from day 14 

to day 21 in the flaxseed-treated group compared with 

the control. Osteocalcin (OCN) is a late-stage marker of 

osteogenic differentiation.28 In the present study, OCN 

was expressed in all days and peaked at day 21 in the 

control, which can be related to the final phase of 

mineralization. Intense Alizarin Red-S staining was 

observed at day 21 in the control, confirming that 

mineralization is related to the high DMP1 and OCN 

expression. By contrast, the reduction in DMP1 and OCN 

expression in the flaxseed-treatment group at day 21 

could be related to the reduced ALP activity and weak 

Alizarin Red-S staining, especially at days 14 and 21. 

 

Overall, our result demonstrated that flaxseed crude 

extract affected the osteoblast differentiation potential 

of SHED by reducing the ALP level, calcium deposition, 

and gene expression of osteoblast-related differentiation 

markers. Flaxseed extract possibly modulated the activity 

of ALP, the deposition of calcium, and the gene 

expression of osteoblast-related markers. Previously, we 

have shown that flaxseed extract contains high fatty acid 

contents.11 Evidence presented over recent years has 

shown that n-3 polyunsaturated fatty acids (PUFAs) are 

beneficial for bone health.29,30 However, PUFAs result in 

apoptosis at high concentrations and necrosis at even 

higher concentrations.31 The inhibitory effects of fatty 

acids depend on carbon chain length and double bond 

number.32 The high contents of fatty acids in flaxseed 

may inhibit SHED growth and other biological activities, 

such as ALP activity and osteoblast differentiation. 

However, further investigation is warranted in the future 

to clarify this issue. 

 

Most previous studies utilized pure flaxseed oil to study 

the effects of flaxseed oil on bone health.8 The present 
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study focused on flaxseed crude extract; the content and 

ratio of the compound might vary with pure flaxseed oil 

and thus affect the overall process of osteoblast 

differentiation. The present study utilized stem cells from 

dental pulp for in vitro analysis, whereas others used 

osteoblast primary cell line as a starting material, which 

could also affect the overall outcome. Nonetheless, the 

current study provides additional information regarding 

the utilization of 4 mg/mL flaxseed extract, which can 

inhibit the osteoblast differentiation potential of SHED. 

 

C O N C L U S I O N S  
 

Flaxseed crude extract reduces ALP activity and calcium 

deposition in SHED and affects the expression of 

osteoblast markers. Thus, flaxseed can potentially inhibit 

the osteoblast differentiation of SHED, suggesting its 

possible application in the synthesis of natural-based 

drugs that can control bone development. Nonetheless, 

the actual mechanism must be elucidated in the future. 
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Abstract  

Background: This study aimed to examine the effects of ectodermal dysplasia (ED) on the transverse width of the maxillary bone. 

Methods: The ED group was composed of seven people, while the control group consisted of retrospective cone-beam computed 

tomography images of seven individuals with skeletal class 1 relationship. Images on the sagittal planes were taken, and cross-

sections were taken from the longest point of the Anterior Nasal Spine-Posterior Nasal Spine line. The distance between the distal 

anterior canine teeth from the right buccal cortical bone to the left buccal cortical bone was measured. At the posterior region, 

the distance between the right point where the pterygoid protrusions and the tuber maxilla fused and the left point was 

measured. 

Results: The ED group has significantly narrower (p < 0.05) anterior region than the control group, and no significant difference in 

the posterior region width was found between the ED group and control group. 

Conclusions: The quality of life should be improved by awareness of ED in dentistry, by using a professional approach and 

modern applications such as three-dimensional computed tomography when necessary, and by considering the morphological 

characteristics of the patients. 

 

Keywords :  ectodermal dysplasia, cone-beam computed tomography, maxilla, maxillofacial development 

 
I N T R O D U C T I O N  
 

Ectodermal dysplasia (ED) is a rare hereditary disease 

characterized by dysplasia of tissues of mostly 

ectodermal origin.1 ED can have autosomal dominant, 

autosomal recessive, or X-linked genetic transmission. 

The most common types are hypohydrotic (Christ–

Siemens–Touraine syndrome) and anhydrotic ED.2–5 

Previous studies have reported that the most common 

type of ED is X-linked hypohydrotic ED (HED), which 

commonly affect men, while women show varying 

symptoms due to X-chromosome inactivation.6–8 In ED, in 

which ectodermal structures are affected, although a 

wide spectrum is formed clinically, the hair 

(hypotrichosis, partial or total alopecia), nails (dystrophic, 

hypertrophic, or abnormal keratinized), teeth (enamel 

defect or absence), and sweat glands (hypoplastic or 

aplastic) are usually affected, and it occurs in less than 1 

in every 100,000 individuals.9–15 At present, clinical 

studies on the treatment of X-linked HED are on-going, 

and preliminary results are expected in the coming 

years.16 

 

Clinically, patients with ED classically show the triad of 

hypotrichosis (insufficient hair growth), hypohydrosis 

(insufficient sweat secretion), and cranial abnormalities. 

With the prominence of the forehead (frontal bossing), 

there is a concavity in the nasal area, despite having a 

small face. Owing to the absence of sweat glands, 

patients have a very smooth and dry skin, and 

hyperkeratosis in the hands and feet is observed as a 

clinical sign of hypohidrosis. Anodontics, hypodontics, 

and conical teeth are oral symptoms. Anodontics is also 

manifested by a developmental disability in the alveolar 

ridge.17–19 Most permanent teeth have structures similar 

to the primary teeth, but patients may have few or no 

permanent teeth at all. Teeth are generally conical, giving 

an undesirable aesthetic appearance. The most common 

missing teeth are maxillary central incisors (42%), 

maxillary first molars (41%), mandibular first molars 

(39%), and maxillary canines (22%); the absence of other 

teeth is less common.2 Patients with HED exhibit a 

skeletal class 3 trend as a result of mid-facial hypoplasia 

and show a flat or concave face in which mandibular 

protrusion can be traced, which is associated with 

maxillary retrusion.20–22 

 

Yavuz et al. stated that cranial, facial, nasal, and maxillary 

widths were affected by gender in the transverse 

measurements performed on posteroanterior 

cephalometric X-ray images.23 In their longitudinal study, 

Snodel et al. found that growth continued after age 18 

years, except the maxillary width, in men (age 4–25 

years); in women (age 4–20 years), skeletal growth was 

completed at age 17 years.24 They found a correlation 

between maxillary width and maxillary inter molar width 

and an increase in maxillary intermolar distance that 
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reflects the increase in the maxillary width. Transverse 

enlargement of the face is proportionally less than the 

sagittal or vertical enlargement of the face. A significant 

increase in maxillary width occurs in girls aged 6–12 and 

in boys aged 7–11 years, and the increase continues until 

age 16 years, albeit a little.24 

 

A study examined the intercanine and intermolar widths 

of class 1, class II-1, class II-2, class III, and class II 

subdivision groups and found no significant difference 

between the intermolar and intercanine widths between 

the five malocclusion groups.25 Staley et al. reported that 

individuals with normal occlusion had greater maxillary 

molar widths, canine interdental widths, and alveolar 

widths than individuals with class II-1 malocclusion, by 

working on plaster models and cephalometric X-rays.26 

 

As regards the eruption of canines and molars, a 

significant increase was found in intercanine and 

intermolar arch widths from birth to mid-adulthood.27 

The increase in intercanine width lasts until mid-

adulthood and then decreases relatively insignificantly.28 

The erupted upper canines significantly affect the 

distance between the maxillary canines.29 

 

Posterior cross-bite was defined as one of the most 

common skeletal anomalies in the craniofacial region, in 

which the upper jaw has stenosis in the transverse 

direction.30 Developmental disability in the transverse 

direction may occur due to genetic or environmental 

cause.31 In the study using CT images and plaster model, 

the maxillary basal arch was insufficient in patients with 

skeletal class 3 malocclusion compared with individuals 

with normal occlusion.32 Seven-year-old children with 

class l-II and class l-III occlusions have a smaller maxillary 

width of 2.5 and 4 mm, respectively, than individuals with 

normal condition.33 Dental compensation results from 

skeletal incompatibilities in the posterior segments of 

individuals with class II and III maxillary occlusions.34 

 

Çoban et al. evaluated the pharyngeal airway volume in 

three dimensions in individuals with different 

malocclusions. Total and oropharyngeal airway volumes 

of class l-II cases were significantly lower than that of 

class l-I and class l-III cases. No significant difference was 

found between the airway volumes of class l-I and class l-

III individuals.35 While maxillary growth decreases in 

individuals with ED, the maxilla increases by 2 mm in the 

anterior region in the transverse direction and 5 mm in 

the hamular region between age 6 and 10 years.36 Dental 

agenesis in individuals with HED results in oligodontia, 

which causes severe atrophy of the alveoli and 

underdevelopment of the maxilla/mandible.37 

 

ED significantly affects all craniofacial structures, 

including hard and soft tissues. Especially, the mid-facial 

area is severely affected in the sagittal direction. The 

maxilla, which is among the morphological structures 

that make up the mid-facial region, is also significantly 

affected. Very few cone-beam CT (CBCT) studies have 

focused on ED to date. Thus, this study aimed to 

examine the effects of ED on the transverse width of the 

maxillary bone, which is located in the mid-facial region 

of individuals, by using CBCT. 
 

M E T H O D S  

 

Before the study commenced, ethics committee approval 

was obtained from the local ethics committee. The 

experimental group was composed of seven individuals 

(4 women and three men with ED), while the control 

group consisted of seven individuals (three women and 

four men with skeletal class 1 (ANB 0-4) relationship). 

The mean ages of the female and male group were 20.25 

and 18.67 years, respectively. CBCT images of 14 

individuals were investigated. Patients had multiple 

missing teeth, while some had retained primary teeth 

and incisors; canines of one patient have conical shape 

(Table 1). 

 

The linear distance between the right buccal cortical 

bone and the left buccal cortical bone between the 

anterior canine fossa was measured on the transverse 

plane from the place where the pterygoid protrusions 

first meet with the maxillary tuberosity (from bottom to 

top), parallel to the Frankfurt horizontal plane, on CBCTs. 

In the posterior region, the linear distance between the 

right point where the pterygoid protrusions and the 

maxillary tuberosity first meet and the left point was 

measured. 

 

The exclusion criteria of the respondents were those 

with history of orthodontic treatment or surgical 

operations in the head and face area. This study 

categorized the respondents into two groups. The first 

one consists of respondents who were diagnosed with 

ED, and the second group was the control group. The 

inclusion criteria of the control group were those without 

airway pathology or craniofacial syndrome, without 

multiple missing teeth (n > 4) that may affect the vertical 

size, and have skeletal class 1 (ANB 0-4) relationship. 

 

Reference points, lines, planes, and metric 

measurements (Figures 1–3) 

• Frankfurt horizontal plane [plane passing through the 

middle of the porion and both orbital points on both 

sides] 

• Sagittal plane (Figure 1), frontal plane (Figure 2), and 

transverse plane (Figure 3) 

• Linear metric distances in the transverse plane 

(anterior region width, posterior region width) 

 

Statistical analysis 

In this study, descriptive statistics are given as number of 

individuals (n), mean, mean ranks, and sum of rank 

values. Distribution of the normality of measurements 
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was evaluated with the Shapiro–Wilk normality test. The 

non-parametric Mann–Whitney U test was applied to 

look for the mean difference between two independent 

groups and to determine difference or equality between 

the groups. Moreover, 95% confidence intervals were 

used, and p < 0.05 in the results were considered 

significant. 

 

Data are presented as number of observations (n), mean 

± standard deviation, and range. Results of homogeneity 

(Levene’s test) and normality (Shapiro–Wilk test) tests 

were used to decide the statistical methods for 

comparing study groups. Among normally distributed 

groups with homogeneous variances, dependent groups 

were compared using Student’s t-test. According to the 

test results, parametric test assumptions were not 

available for some variables; therefore, independent 

groups were compared using the Mann–Whitney-U test. 

 

TABLE 1. Age, dental status, and date CBCT images were taken from each patient with ectodermal dysplasia 
 

Gender Patient Age Dental status Conical teeth 

Female Patient 1 24 Only #13 present  - 

Patient 2 22 Only #16 and #11 present at right side 

#15,18 impacted 

#21,23,26 present at left side 

 

Centrals  

Patient 3 18 #16,13,11 present at right side 

#26,23,21 present at left side 

 

Centrals and canines 

Patient 4 17 #11,21,23,25 present at right side 

#21,22,23,V,26 present at left side 

 

Centrals 

Male Patient 5 22 #16,V,13,II,11 present at right side 

#21,23,V,26 present at left side 

 

Centrals 

Patient 6 19 #16 and #26 present 

#13 and 23 implants 

 

- 

Patient 7 15 #16,15,13,11,IV present at right side 

#21,23,25,26 present at left side 

- 

 

 
FIGURE 1. Reference plane on the sagittal plane, parallel to 

the Frankfurt horizontal on the maxilla 

 

 
FIGURE 2. Appearance with defined distance between the 

reference points of the maxilla on the frontal plane 
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FIGURE 3. Linear metric measurements made from the 

maxilla in the anterior and posterior regions on the axial 

plane 
 

R E S U L T S  
 

According to the non-parametric Mann–Whitney-U test 

result between the control and ED groups in terms of the 

linear metric distances (the anterior region width 

between the specified points of the maxilla, on the cross-

section taken in the transverse plane, from where the 

pterygoid processes first meet the maxillary tuberosity 

(from bottom to top), parallel to the Frankfurt horizontal 

plane), the difference between groups was significant (p 

= 0.041). The width of the anterior region of the ED group 

was significantly smaller than that of the control group 

(Table 2). 

 

The linear metric distance, which is the posterior width 

between the specified points of the maxilla, was used to 

reveal differences between the control and ED groups on 

the cross-sections taken in the transverse plane, from 

where the pterygoid processes first meet the maxillary 

tuberosity (from bottom to top), parallel to the Frankfurt 

horizontal plane. Mann–Whitney U test revealed no 

significant difference between the two groups (p = 0.701). 

The width of the posterior region in the ED group was 

not significantly narrower than that in the control group 

(Table 2). 

 

TABLE 2. Comparison and findings of the anterior and 

posterior maxillary width of the ectodermal dysplasia 

group and control group according to the Mann–Whitney 

Test 

 

Groups n Mean 
Mean 

Ranks 

Sum 

of 

Ranks 

p 

Anterior width (mm)      

   Ectodermal dysplasia 7 5,21 5,21 36,50 0,041* 

   Control 7 9,79 9,79 68,50  

Posterior width (mm)     

   Ectodermal dysplasia 7 7,07 7,07 49,50 0,701 

   Control 7 7,93 7,93 55,50  

 

D I S C U S S I O N  
 

The use of CBCT in dentistry has led to a significant 

progress in diagnosis and treatment planning. In 

previous studies, three-dimensional structures were 

evaluated using two-dimensional X-ray images. With the 

development of three-dimensional imaging systems, 

disadvantages of two-dimensional imaging systems, such 

as distortion, magnification, and superimposition, have 

been eliminated. With the three-dimensional diagnostic 

methods, patient’s problems and treatment alternatives 

are determined appropriately, and the physician can 

predict the treatment prognosis more accurately.38 In the 

three-dimensional evaluation of the maxillofacial 

morphology, the use of not only cephalometric 

radiographic drawings but also of high-resolution 

analysis methods was recommended.39 

 

Severe non-syndromic hypodontics cause 

underdevelopment of the lower anterior face height, 

anticlockwise rotation of the mandible, and mandibular 

prognathism due to insufficient occlusal support.40,41 

Endo et al. reported that the maxillary first molars were 

in the supra-position in non-syndromic hypodontic 

cases.42 Nakayama et al. reported that although 

hypodonia in ED is a remarkable finding in all patients, 

the maxillary first molars were in the supra-position, 

resulting in a shorter anterior upper face height.43 

Insufficient vertical and anteroposterior growths of the 

maxilla, which is one of the typical facial features of ED, 

may be related to this situation. Johnson et al. compared 

healthy individuals and those with HED and found that 

those with HED experienced developmental disability of 

maxillary growth.44 Saksena and Bixler noted that the 

maxillary transverse size was also reduced.41 

 

Lexner et al. evaluated boys and girls with X-linked HED 

and found short maxilla in both groups; however, boys 

with HED had significantly shorter and retrognathic 

maxilla than girls with heterozygous HED, and the facial 

height was small.46 Briefly, when the anterior cranial 

base and maxillary relationship in men was considered, 

the maxilla had a shorter, retrognathic, and more 

clockwise inclined position. In girls, when the relationship 

between the anterior cranial base and maxilla was 

compared, the maxilla was shorter and retrognathic but 

has normal inclination. The craniofacial morphology of 

individuals with ED is different from that of the normal 

population, and deviations are more pronounced in 

men.46 Studies have stated that the cranial structures 

and facial, nasal, and maxillary widths are affected by 

gender23,24; for this reason, our study groups were 

formed with close homogeneity in terms of gender. 

 

In their CBCT study, Karadede et al. found no significant 

difference between the maxillary volumes of class 1, 2, 

and 3 face type groups, and the maxillary volume in the 

class 2 and 3 short face type group was significantly 
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larger than that in the long face type group.47 In the 

present study, the control participants were selected 

from the normal population, but by nature, individuals 

with ED had a short face type. Therefore, intergroup 

differences may have been monitored less. 

 

While some researchers have found no difference 

between intermolar and intercanine widths,25 others 

reported that individuals with malocclusion had smaller 

maxillary molar, canine interdental, and alveolar 

widths.26,32–34 As regards the eruption of canines and 

molars, a significant increase was found in the 

intercanine and intermolar arch widths from birth to 

mid-adulthood.27–29 Dental agenesis in individuals with 

HED results in oligodontia, which causes severe atrophy 

of the alveoli and underdevelopment of the maxilla and 

mandible.37 While functioning structures develop, 

functional structures become atrophied. For this reason, 

congenital tooth deficiencies, which are often seen in 

individuals with ED, may cause a delay in the buccal 

alveolar bone development and emergence of transverse 

deficiencies in that region. According to Moss’ functional 

matrix theory, in individuals with ED, a significant 

decrease in the anterior width of the maxilla was thought 

to be due to the negative effect of congenital tooth 

deficiency concentrated in the premolar region on 

maxillary alveolar development. 

 

In our study, in the linear metric measurements applied 

to cross-sections taken in the transverse plane, a 

significant decrease in the anterior region was found in 

the ED group but not significant decrease was found in 

the posterior region. The posterior region is less affected 

by the negative effect of tooth deficiency on the alveoli. 

Bhalha et al. examined children aged 6–10 years and 

found that the maxilla transversely increases by 2 mm in 

the anterior region and 5 mm in the hamular region.36 

Moreover, results of Johnson et al. and Saksena and 

Bixler are consistent with those of our study.44,45 

 

Conceivably, one of the important reasons that the 

posterior region width is less affected by the anterior 

region is that the maxillary tuberosity fuses with the 

lateral pterygoid protrusions extending downward of the 

os sphenoidale and the suture palatina media is not yet 

fully fused. As a result, the transverse development of 

the cranial base is whipping the posterior transverse 

development of the maxilla. 
 

C O N C L U S I O N S  
 

The jaw structure of individuals with ED, which is 

characterized by a large number of tooth deficiencies, is 

affected by this condition. Moreover, unused organs 

atrophied and alveolar crests are affected by tooth 

extraction. Bone formation in areas with congenital tooth 

deficiency is also adversely affected. As a result, 

transverse distances are insufficient, especially in the 

anterior region. However, the posterior region 

associated with lateral pterygoid protrusions is positively 

affected by the transverse development of the skull base. 
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Abstract  

Background: Musculoskeletal disorders (MSDs) usually result from a prolonged static position and repetitive movements. A 

comfortable environment, appropriate working position, and multiple short breaks could alleviate MSDs. While the occasional 

back or neck ache is not a cause for alarm, regularly occurring pain or discomfort, if ignored, may further develop into an injury 

or career-ending disability. 

Methods: A total of 370 dentists were selected from two dental hospitals and multiple dental clinics in Lahore, Pakistan. Current 

MSDs were recorded with the Standardized Nordic Questionnaire (SNQ). Information sheets containing dental ergonomics and 

back and tendon-gliding exercises were distributed among the participants. The SNQ questionnaire was repeated after a 3-

month interval. 

Results: MSDs were found to be present in 59.5% of the clinicians surveyed. Males dentists were significantly more prone to 

MSDs than female ones (p <0.001), and senior dentists had significantly fewer MSDs than younger dentists. The intervention of 

ergonomic guidelines and exercises led to a reduction in MSDs among dental clinicians, with neck pain being significantly 

reduced (p = 0.003). 

Conclusions: MSDs affect the clinical practice of dental surgeons. Thus, incorporating more detailed ergonomics at the 

undergraduate level, along with the wider dissemination of correct dental postures, techniques, stretching, and rest to dentists, 

should be emphasized. 

 

Keywords :  dentistry, ergonomics, exercise, microbreaks, musculoskeletal disorders 

 
I N T R O D U C T I O N  
 

Musculoskeletal disorders (MSDs) are injuries or pain in 

the human musculoskeletal system, including the joints, 

ligaments, muscles, nerves, tendons, and other 

structures supporting the limbs, neck, and back.1 MSDs 

can arise from sudden exertion, repetitive motions, or 

repeated exposure to force, vibration, or an awkward 

posture.2 Injuries and pain in the musculoskeletal system 

caused by acute traumatic events, such as a fall or car 

accident, are not considered MSDs.3 Dentistry is a highly 

specific and skillful vocation that requires high precision, 

good concentration, and the handling of small tools and 

vibrating hand instruments over long periods of time. A 

dentist needs excellent vision, hearing sense, 

psychomotor skills, perception skills, and proprioceptive 

skills.4 In addition, dentistry involves long working hours 

and static positions over prolonged periods of time; a 

powerful grip and controlled strokes are also imperative.5 

These laborious processes may cause adverse physical 

conditions, such as MSDs. MSDs in dentists include pain 

and discomfort during routine dental treatment activities 

that could affect the quality of life of the clinician. It also 

creates stress such that many dentists between 40 and 

50 years of age are unable to perform their routine 

clinical practice.6 

 

MSDs may present different symptoms in different 

areas. The mechanisms behind the development of 

MSDs typically involve prolonged static postures, which, 

in turn, may cause imbalance and muscle necrosis, 

leading to spinal disc herniation, degeneration, and, 

eventually, hypomobile joints.7 Degenerative changes 

also progress with age, which is a potential risk factor for 

lower back pain. Lumbar rotation with flexion and a 

kyphotic posture can cause lumber disc slip, which can 

lead to weakness of the spine, hips, pelvis, and 

abdominal muscles. Upper back pain is not as common 

as lower back pain, but pain may sometimes be reported 
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in the mid and upper trunk region.8 As the thoracic spine 

is very strong and encloses vital organs, the risk of pain 

in this region is fairly low. Neck pain may be caused by 

the constant bending and twisting of the head and strain 

on the neck muscles.9 Holding small instruments involves 

the pinch grip position, causing flexion of both wrist and 

fingers. Holding handpieces for long durations and in 

awkward positions, along with their vibration, could 

cause pain in the hands and wrist.8 Working with small 

instruments without a finger rest or fulcrum induces 

constant stress on the hands and strain on the digital 

nerves, both of which lead to MSD. Vibratory instruments 

could lead to severe conditions, such as trigger finger, 

tendinitis/tenosynovitis, carpal tunnel syndrome, 

deQuervain’s disease, and Guyon’s disease. The initial 

signs of MSDs include loss of normal sensation, 

decreased range of motion, loss of muscle coordination, 

decreased grip strength, and difficulty in normal 

movement.10 Other symptoms may include numbness of 

the fingers and hands, a tingling and burning pain in the 

arms, fatigue in the shoulders and neck muscles, 

cramping of the hands, hypersensitivity in the hands and 

fingers, and clumsiness and dropping of objects.10 

 

MSDs can be controlled by working in a comfortable 

environment. Appropriate working positions and 

intervals between consultations can play a key role in 

preventing MSDs.11 Ergonomics, also known as human 

factors, refers to the engineering and design of products, 

systems, and processes to match the physical ability of a 

worker for his or her specific job.12 Ergonomics 

subscribes to the concept of working smarter, not 

harder, with tools and equipment well suited to the 

workplace and its workers, thereby resulting in improved 

productivity and greater worker satisfaction. It also 

decreases workplace injuries, which leads to improved 

job processes and elimination of unnecessary tasks and 

effort. Furthermore, it increases a worker’s knowledge of 

their job and minimizes physical fatigue.13 In dentistry, 

ergonomics can be applied to three aspects, including 

instruments, dental units, and the dentist him/herself. 

Instrument ergonomics includes light weight or hollow 

instruments that are sharp or powerful with built-in 

lights where applicable. Color coding of instruments for 

better identification with round and textured grips is also 

useful.13 For dental unit ergonomics, the operatory 

should have sufficient space and be well lit, the dental 

unit should have a good light source, and the 

instruments must be within comfortable reach. Portable 

trolleys can be used for instruments that are not used 

routinely.14 For dentist ergonomics, the seating should 

always be perpendicular, with the knees beneath the 

patient. The dentist should have a tight pinch grip on the 

instruments with the wrist held in a neutral position. Eye 

loupes and telescopic loupes can be used to magnify the 

view.14 These solutions are ideal ergonomic 

recommendations for dental clinics, but dentists often 

continue to adopt unsuitable positions, which may harm 

their health. Besides ergonomics, specific exercises can 

be employed to reduce MSDs and help prevent lower 

back and neck issues among dental clinicians. Multiple 

studies show that frequent exercise decreases the 

symptoms of painful and anxiety caused by MSDs.15 A 

lack of rest and torpid lifestyle could also lead to 

increased risk of developing medical conditions and 

cardiovascular problems. 

 

Previous research on MSDs revealed consistent trends 

for low- and middle-income countries; that is, low-

income countries have a higher prevalence of MSDs 

compared with high-income countries. According to an 

earlier estimate, MSD is the second leading cause of 

absenteeism from work.16 In Saudi Arabia, Abdul–Jabbar 

reported that 82% of the surveyed dentists have 

musculoskeletal disorders.17 In India, Dayakar reported 

an MSD frequency of nearly 78%.18 Other studies 

worldwide also report the relatively high prevalence of 

MSDs among dentists, and reports of MSDs as the 

leading cause (28.4%) of early retirement among dentists 

have been published.19 Several studies in Pakistan 

sought to determine the frequency of MSDs among 

dental clinicians. However, these studies used multiple 

questionnaires that do not cover the scope of MSDs 

completely and usually lack solutions to the problem. 

The present study aimed to determine the frequency of 

work-related MSDs among dentists in Lahore and gage 

the multiple risk factors of the prevalence of MSDs 

following the intervention of ergonomics, exercises, and 

microbreaking. The intervention was targeted to provide 

awareness to dentists about the benefits of creating 

ergonomic workplaces to prevent the onset of 

musculoskeletal disorders. Ergonomics awareness to 

promote the health and wellbeing of the dentist is 

necessary to prevent adverse effects on a dentist’s 

career.15  
 

M E T H O D S  

 

This research was conducted in two dental hospitals and 

12 dental clinics in Lahore and. Among the two dental 

hospitals of Lahore, one was a government hospital (i.e., 

Punjab Dental Hospital), and one was a private hospital, 

i.e., Fatima Memorial Hospital. A cross-sectional survey 

was used for data collection, and 370 dentists were 

provided the questionnaire. These questionnaires were 

completed over a 6-month period (March 2017–August 

2017). The sample size was calculated using Cochran’s 

formula for a small population of dentists in Pakistan. 

The parameters for sample size selection were a 

confidence level of 95%, standard deviation of 0.5 (50% 

response rate), and margin of error of 5%. Under these 

conditions, an estimated sample size of 346 was 

obtained. This number was increased to compensate for 

losses. The inclusion criterion was all dentists working in 

a hospital or dental clinic. Clinicians and teaching faculty 

were included. Fresh graduates and house officers were 
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also excluded because they typically do not have much 

clinical experience. Dentists who had recently undergone 

surgery or had thyroid dysfunction, as well as those who 

refused to provide informed consent, were also 

excluded. 

 

This work is a questionnaire-based study. The 

questionnaire used was the Standardized Nordic 

Questionnaire (SNQ), which records MSD symptoms very 

well.20 SNQ is a validated and reliable questionnaire that 

is used as a diagnostic instrument for checking the 

working environment against back, neck, shoulder, and 

general muscular complaints (e.g., pain and discomfort) 

in epidemiological studies.21 The original language of 

development of the SNQ is English; because the medium 

of study for dentistry in Pakistan is English, no translation 

was required for the questionnaire prior to its 

dissemination to the dentists. Demographic variables, 

including age, gender, years of practice, duration of 

working hours per day, and reasons for MSD, were 

obtained. Age was divided into three categories of young 

dentists (age, <30 years), senior dentists (age, 31–45 

years), and older dentists (age, >45 years). Qualifications, 

namely, bachelor’s degree and postgraduate degree, 

were also noted. After the initial questionnaire had been 

disseminated, all participants were handed three 

separate instruction sheets. The first sheet included ideal 

ergonomics for clinical practice, including postural 

changes, along with patient and instrument positions, 

according to the guidelines of the FDI and ISO.22 The 

second sheet included tendon-gliding exercises.23 The 

last sheet included neck and back exercise techniques, 

along with the benefits of microbreaks.24,25 After 3 

months, a follow-up questionnaire was distributed to the 

previous respondents to determine whether they had 

applied dental ergonomics, microbreaks, and exercises 

to their everyday practice as recommended in the 

instruction sheets distributed earlier. The SNQ 

questionnaire was also distributed to all previous 

participants to evaluated difference in the information 

created. Only 141 out of the initial 370 responded to the 

second questionnaire. 

 

Ethical permission was obtained from the University of 

Punjab, Ethics Committee (D/No. 2704-P.U.). The study 

purpose was described to each participant, and verbal 

consent was obtained from all participants, who were 

informed of their voluntary participation and data 

protection. All data collected were entered into SPSS 

version 20 for further analysis. The chi-squared test was 

used for to assess relationships, and a 95% significance 

level p <0.05 was selected. 
 

R E S U L T S  
 

The target population for the study was practicing dental 

surgeons in Pakistan. Among the 370 participants who 

participated in this study, 241 (65.1%) were males and 

129 (34.9%) were females. Most of the participants were 

young dentists aged <30 years (226, 61.0%), and the 

mean age was 28 years (95%CI 22.4–38.7). While some of 

the participants had postgraduate training (126, 34.1%), 

most had a bachelor’s education (244, 65.9%). Out of the 

370 participants, 280 worked less than 6 hours per day, 

whereas 90 worked between 6 and 12 hours per day. 

Among these 90 respondents, 79 were males and 11 

were females. Table 1 shows the detailed demographics 

of the study population. Among 370 dentists, 220 (59.5%) 

reported MSD issues. This group comprised 158 males 

and 62 females. Upon further inquiry, 97 (26.2%) 

attributed their MSD to a lack of rest and 77 (20.8%) 

attributed it to maintaining a static position for long 

periods of time. Only 45 (12.2%) participants attributed 

their MSD to a lack of rest and static position. According 

to the SNQ, 44.1% of the participants reported pain in 

the neck and 38.4% reported pain in the lower back. Only 

7.8% experienced hand and wrist pain. Table 2 presents 

the frequencies for MSDs in different parts of the body of 

the participants. 

 

TABLE 1. Characteristics and demographics of the study 

population (N = 370) 
 

Variables Frequency Percentage (%) 

Gender   

   Male 241 65.1 

   Female 129 34.9 

Age   

   <30 226 61.0 

   31–44   95 25.6 

   >45   49 13.2 

Qualification   

   Bachelor 244 65.9 

   Post-Graduation 126 34.1 

Duration of work per day  

   0-6 hours 280 75.7 

   7–12 hours   90 24.3 

Presence of MSD   

   Yes 220 59.5 

   No 150 40.5 

Use of medicines for MSD  

   Yes   34   9.2 

   No 336 90.8 

Reasons for MSD   

   Lack of rest   

      Yes   97 26.2 

      No 273 73.8 

   More than 30 min positioning  

      Yes   77 20.8 

      No 293 79.2 

   Both   

      Yes   45 12.2 

      No 325 87.8 
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The chi-squared test revealed that gender and age are 

significantly related to MSD. Working long hours every 

day and qualifications were not significantly related to 

MSD. Table 3 provides the p for each variable tested. In 

the second phase of this research, which was conducted 

3 months later, the participants were asked whether they 

had successfully applied ergonomics to their clinic. Out 

of 370 initial participants, only 141 (38.1%) reported 

applying ergonomics at their workplaces. All 141 

participants who implemented ergonomics and exercises 

reported improvements in their MSDs. According to the 

responses to the SNQ questionnaires provided for the 

second phase of this study, neck pain frequency 

decreased from 44.1% to 21% and lower back pain 

frequency decreased from 38.4% to 26%. An overall 

reduction in pain in all other locomotor organs was also 

noted. Comparison SNQs scored shows a significant t-

test difference with p < 0.05 for neck pain only (Table 4). 

 

TABLE 2. Frequency distributions of MSDs among 

dentists in Lahore (N = 370) 

 

SNQ 
Frequency 

Yes No Percentage (%) 

Neck Pain 163 207 44.1 

Shoulder Pain   75 295 20.3 

Elbow Pain   44 326 11.9 

Lower Back Pain 142 228 38.4 

Hand/Wrist Pain   29 341   7.8 

Knee Pain   12 358   3.2 

Hip/Thigh Pain   16 354   4.3 

Ankle/Feet Pain     9 361   2.4 

 

TABLE 3. Chi-squared test for bivariate relation between 

MSD and demographics (N=370) 

 

Variables 
With 

MSD 

Without 

MSD 

p 

Gender 50.0%   9.0% <0.001 

Age 36.8% 38.7% 0.03 (0.02 for trend) 

Qualification   39.3  51.0 0.09 

Working hours 

per day 
  47.2  40.8 0.08 

 

TABLE 4. Comparison of frequency of MSDs with t-test after 

ergonomic interventions (N=141) 

 

SNQ 
Previous 

Frequency 

New 

Frequency 
p 

Neck Pain 44.1% 21.4%   0.003 

Shoulder Pain 20.3% 16.2% 0.49 

Elbow Pain 11.9%   9.0% 0.11 

Low Back Pain 38.4% 26.8% 0.16 

Hand/Wrist Pain   7.8%   8.2% 0.25 

Knee Pain   3.2%   2.1% 0.12 

Hip/Thigh Pain   4.3%   2.1% 0.40 

Ankle/Feet Pain   2.4%   1.2% 0.07 

D I S C U S S I O N  
 

This research revealed an abundance of MSDs among 

dentists. Approximately 59.5% of all clinicians suffer from 

one or another form of MSD. Male dentists encounter 

more MSDs compared with female dentists, and senior 

dentists have fewer MSDs than younger ones. The 

intervention of ergonomic guidelines and exercises 

resulted in a significant reduction in MSDs among dental 

clinics. Most dentists participating in this study reported 

high frequencies of neck (44.1%) and lower back pain 

(38.1%). Shugars reported a similar MSD frequency of 

nearly 60%26 and assessed the role of ergonomics in 

dentistry and its effect on MSD. According to Shugars, 

proper chair positioning and instrumentation could 

significantly decrease the fatigue and workload of 

dentists. Runderantz reported an MSD frequency of 

approximately 72% and found that prolonged static 

posture and awkward work positions are the leading 

cause of MSDs. Chowanadisai revealed MSDs in 78% of 

all dentists surveyed and proposed that ergonomic 

workplaces decrease stress and fatigue among dental 

professionals, leading to lower MSD incidence.27 He also 

highlighted the need for exercises to be adjusted into a 

dentist’s work schedule. In Pakistan, previous studies 

showed an MSD prevalence of approximately 74% 

among dentists.28 This rate is higher than that found in 

the current study and other countries but less than those 

in Turkey and the USA 9, 29 and even Nigeria (90.8%).30 

Finsenand Lehto found that 42% and 57.2% of their 

surveyed dentists have neck and shoulder pain, 

respetively.31 The occurrence of neck pain in the present 

study was 44.1%, similar to the findings of previous 

reports. Other researchers reported similar findings for 

neck pain prevalence in Greece (84%), Saudi Arabia 

(85%), and Australia (42%).17,32,33 After being provided 

awareness about ergonomics, 141 respondents (38.1%) 

out of 370 applied ergonomic changes in their workplace 

and reported significant results. Neck pain decreased 

from 44% to 21%, shoulder pain decreased from 20.8% 

to 13%, and lower back pain decreased from 38.4% to 

26%. These results agree with the study reported by H.S. 

Bedi and colleagues, who used the define, measure, 

analyze, implement, and control (DMAIC) technique; after 

3 months, however, only 23 out of 60 respondents 

applied ergonomics at their workplace.34 The authors’ 

study showed significant reductions in neck pain 

frequency from 47.8% to 21.7%, shoulder pain frequency 

from 39.1% to 17.3%, and elbow pain frequency from 

26% to 21.7% (all p <0.05); improvements in pain in other 

locomotor organs were also reported. 

 

The wide range of improvements in MSD frequency 

reported can be attributed to the increased 

dissemination of knowledge via social media and 

improvements in product and equipment design. Certain 

interventions can prevent the development of MSDs. For 

example, a dentist should maintain an upright position, 
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thereby putting less pressure on the spine.14 The patient 

should be in a neutral position relative to the dentist, and 

the dentist’s thighs should be under the dental unit, 

parallel to the floor. Instruments should not be over an 

arm’s length away and are ideally within reach of the 

dentist. Instruments should also be kept sharp to reduce 

the need for excessive force.13 The unit light should be 

fully adjustable and provide shadow-free and focused 

illumination to the operating area. The dentist’s stool 

should be adjustable and provide lumbar support. The 

dentist should change his posture and alternate between 

sitting and standing, perform exercises, and take 

microbreaks between patient appointments.25 Certain 

guidelines have been provided by the FDI and ISO to 

maintain the appropriate dentist working position. 

Ergonomics can be applied to everyday practice by using 

the DMAIC technique.34 Defining the problem is of great 

importance. Dentists usually work long continuous hours 

in a static sitting position and hold their arms in the 

abduction position. This position may lead to muscle 

fatigue and reduce blood flow to the muscles, gradually 

leading to drastic changes in muscle tissue, neuronal 

pressure, and the slow development of joint and spinal 

cord diseases. Questionnaires can be used to assess the 

extent of MSDs. Analysis of the data collected can be 

conducted, and the information obtained could be used 

to guide the necessary ergonomics implementations. 

 

The high incidence of MSDs among in dentists in 

Pakistan indicates the absence of ergonomically 

structured clinics; however, more research is needed to 

arrive at concrete conclusions. According to the 2017 

census, Pakistan has a total population of 207 million, 

and the Pakistan Medical Commission indicates a total of 

17,125 registered dentists.35 The proportion of dentists 

to the public in Pakistan is 1:12,546, which is fairly low 

compared with the WHO recommendation of 1:8,500. 

Such a low ratio of dentists to patients creates a demand 

gap for oral health care and translates to increased loads 

on the dental workforce, which, in turn, reduce the 

health efficacy of dental practitioners. Ergonomics also 

come under the above-mentioned health efficacies. To 

provide dental services to large numbers of patients, 

dentists usually work long hours without breaks in less-

than-ideal positions. The fatigue resulting from long 

hours of dental treatment may cause stress and reduce 

efficiency. In addition, pressure on body joints can cause 

devastating damage. Dentists suffering from a disease 

may be unable to treat patients and give them optimum 

care. The predisposing factors of MSDs are multifold and 

can be attributed to posture, movements, physical work, 

physical stress, and many other factors. The design of 

the present study prevents the identification of causal 

variables, and the subjectiveness of the replies may be 

considered an important constraint. Moreover, the small 

sample size could affect the generalizability of the 

results. A larger sample would improve the strength of 

this study. 

C O N C L U S I O N S  
 

In conclusion, MSD is very common among practicing 

dental surgeons. Dentists should be able to recognize 

MSDs and equip themselves by taking ergonomic 

measures to overcome this problem to improve their 

health and future. Chair-side muscle strengthening 

exercises should be routine in everyday practice. If a 

dentist is able to observe the sign and symptoms of MSD, 

he or she may be able to consult a physiotherapist 

before further issues develop. Awareness programs and 

workshops to promote ergonomics and exercises among 

dentists, with special focus on undergraduate students, 

should be created to highlight the importance of these 

activities in daily practice. Further research with 

longitudinal studies is needed to confirm the findings. 
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Abstract  

Background: Musculoskeletal pain commonly affects the elderly, but the extent of this problem within the Malaysian community 

remains unknown. This study aimed to investigate the prevalence and impact of musculoskeletal pain among the elderly living in 

the community. 

Methods: Elderly individuals aged 60 years and above with musculoskeletal pain and intact cognition were recruited for this study. 

Musculoskeletal pain was scored using the Nordic Musculoskeletal Questionnaire, and functional ability was assessed via the 

Lawton Instrumental Activities of Daily Living scale. Mental wellbeing was evaluated using the Short Warwick–Edinburgh Mental 

Wellbeing scale, and risk of falling was determined via the Short Falls Efficacy Scale – International. 

Results: A total of 216 community-dwelling elderly individuals participated in this research. Knee pain was the most common pain 

type experienced by the participants in the past 12 months (58.8%) and 7 days (28.8%). This type of pain was also the most common 

reason cited by the elderly for their difficulty in working. Age, gender, and body mass index were not significant predictors of 

musculoskeletal pain in the elderly (p > 0.05). 

Conclusions: Musculoskeletal pain significantly impacts the functional ability and fear of falling of elderly individuals in the east-

coast region of Malaysia. Mental wellbeing scores indicated a decreasing trend, but no significant difference was noted. 

 

Keywords :  community, elderly, impact, musculoskeletal pain, prevalence 

 
I N T R O D U C T I O N  
 

The elderly population is expected to triple and account 

for over 20% of the world’s population by the year 2050.1 

The number of elderly individuals in Malaysia has slowly 

but steadily increased since the 1970s.2 While the 

longevity of the elderly has increased because of 

improved healthcare, age-related diseases continue to 

persist in this population. Experts estimate that Malaysia 

may be considered an aging nation by 2030 if 15% of the 

total population is made up of elderly individuals.3 The 

physiological processes of elderly individuals include 

reduced body functions and structural changes, which can 

cause pain.4 Musculoskeletal pain affects the physical 

functions of the elderly, causing them to lose their 

independence and require assistance to perform basic 

activities or self-care. The back and joints are the most 

common sites of chronic musculoskeletal pain associated 

with injury, a high risk of falling, sleeping disorders, 

depression, and reduced health-related quality of life.5,6 

Therefore, healthcare professionals must develop 

improved pain management and intervention options to 

provide effective treatment to the elderly. 

Musculoskeletal disorders contribute to long-term 

disability and cause extreme pain among the elderly 

worldwide.5,7 Decreased functions may exacerbate social 

isolation and contribute to depression and suffering.5 

Musculoskeletal pain due to osteoarthritis, rheumatoid 

arthritis, gouty arthritis, cancer, and osteoporosis can lead 

to impaired mobility, self-care deficits, and increased risk 

of falls.8 The present study is important because the 

number of elderly individuals in Malaysia has gradually 

increased over the years and many of them experience 

musculoskeletal pain. Pain is among the factors that can 

cause disability and adverse effects on health, such as 

reduced physical activity, mobility limitations, frailty, 

depression, cognitive impairment, high risk of falls, and 

sleep disturbances. The combination of musculoskeletal 

pain with other pain conditions is commonly experienced 

by the elderly, and the number of pain sites is a 

contributing factor to the level of disability experienced.5 

Hence, musculoskeletal pain negatively affects the elderly 

by interfering with the latter’s daily activities. The present 

study was conducted to examine the associated factors 

and consequences of musculoskeletal pain among elderly 

individuals. Specifically, we aimed to determine the 
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prevalence of musculoskeletal pain in the elderly, identify 

the association between sociodemographic factors and 

musculoskeletal pain, and examine the relationship 

between musculoskeletal pain and its effect on the elderly 

living in the community. We hypothesized that higher 

musculoskeletal pain would result in greater functional 

limitations, negatively affect mental wellbeing, and 

increase the risk of falling among the elderly. 
 

M E T H O D S  

 

A cross-sectional study was conducted between February 

2020 and July 2020 with approval from the Kulliyyah of the 

Nursing Research Committee (IIUM/313/G/14/3/1) and 

the IIUM Research Ethics Committee 

(IIUM/504/14/11/2/IREC2020-KON). Consent was 

obtained from the participants prior to their enrolment in 

this study, and all participants were assured that their 

identity would be kept confidential and that their 

responses would be reported anonymously. We applied 

convenience sampling to select eligible participants living 

in the community of the east-coast region of Peninsular 

Malaysia. The participants were approached through 

several visits made to various community centers early in 

February. After the Malaysian government announced its 

movement control order in early March, the participants 

were identified through social media and the WhatsApp 

groups of family members. A Google form was created 

and distributed to all participants. The participants were 

included if they were Malaysian, aged 60 years and above, 

and experienced musculoskeletal pain in at least location 

specified in this study. The participants were excluded if 

they had severe hearing and sight impairments, had 

neurological diseases or cognitive impairments, were 

terminally ill, or had a recent self-reported history of 

stroke or cognitive impairment. 

 

The sample size was calculated using the Open Source 

Epidemiologic Statistics sample size calculator.9 The 

required sample size was calculated to be 380 out of a 

total of 28,803 potential participants, assuming that 

musculoskeletal pain occurs in up to 50% of the elderly 

with a confidence interval and margin of error of 5%. 

However, given the movement control order 

implemented by the government, only 216 participants, 

93 of whom were recruited before the order, consented 

to this study and were considered in the analysis.  

 

Participants who consented to participate in this study 

were asked to complete a set of self-administered 

questionnaires, assisted by their family members if they 

experienced difficulty in reading. The questionnaire was 

written in Bahasa Malaysia and consisted of five 

components, namely, (i) demographic and medical 

information, (ii) musculoskeletal pain, (iii) functional 

limitation, (iv) mental wellbeing, and (v) risk of falling.  

 

In part one, background information, including age 

(years), gender, ethnicity, weight, height, hometown, 

educational level, current and previous occupation, 

marital status, and living companions were collected. In 

part two, participants were asked whether they 

experienced musculoskeletal pain over the past week and 

past year in nine body areas, including the neck, 

shoulders, elbows, wrists or hands, upper back, lower 

back, hips or thighs, knees, and ankles or feet. The 

affected musculoskeletal area was assessed using the 

Nordic Musculoskeletal Questionnaire with dichotomous 

(i.e., Yes or No) questions.10 The condition of three main 

body areas, namely, the neck, shoulders, and lower back, 

was evaluated via questions related to the participant’s 

hospitalization history, duration of pain, working difficulty, 

and treatments applied to pain-affected areas. Part three 

of the questionnaire consisted of eight dichotomous (i.e., 

Yes or No) questions seeking to determine the 

participant’s ability to use a telephone, go shopping, 

prepare food, perform housekeeping activities, wash 

laundry, take some form of transportation, self-

administer medications, and handle finances by using the 

Lawton Instrumental Activities of Daily Living Scale.11,12 

Part four of the questionnaire probed the mental 

wellbeing of the participant using the Short Warwick–

Edinburgh Mental Wellbeing Scale.13,14 Part five assessed 

the risk of falling by using the Short Falls Efficacy Scale – 

International (FES-I).15,16  

 

Data were analyzed using SPSS version 22. Continuous 

data were assessed for normality by using histogram 

plots, and skewness and kurtosis were calculated to 

ensure normal ranges. Independent t-test and one-way 

ANOVA were used to compare categorical and continuous 

variables, between gender and musculoskeletal pain 

score; and body mass index (BMI) with the 

musculoskeletal pain score. The relationship between age 

and musculoskeletal pain score (dependent variable) was 

assessed using Pearson’s product-moment correlation 

coefficient (Pearson’s r). The relationships between 

functional limitation, mental wellbeing, and risk of falling 

(dependent) and musculoskeletal pain score were also 

assessed using Pearson’s correlation coefficient. A p  <0.05 

was considered significant in all analyses. 
 

R E S U L T S  
 

Table 1 shows the descriptive statistic of the 216 elderly 

participants in this study. The participants ranged in age 

from 60 years to 86 years (average, 65.6 ± 5.9 years). A 

total of 142 participants were female (65.7%), and 74 were 

male (34.3%). Most of the participants were of Malay 

descent (n = 208/216, 96.7%), and 68.1% (n = 147) were 

married. The mean BMI of the participants was 25.8 ± 4.8 

kg/m2. The self-reported musculoskeletal pain scores 

generally indicated mild pain, with a mean of 2.77 ± 1.95. 

Table 2 lists the most common sites of pain experienced 

by the participants in the past 12 months. Pain in the last 
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year was most often experienced in the knee (n = 127/216, 

58.8%), lower back (n = 1 10/216, 50.9%), and shoulder (n 

= 104/216, 48.2%). Knee pain was also the most common 

type of pain experienced in the last 7 days (28.8%) and the 

most common cause of difficulty in working (14.9%) 

among the elderly. 

 

Table 3 shows the factors associated with musculoskeletal 

pain among the elderly. Demographic factors were not 

significantly related with musculoskeletal pain in elderly 

individuals. The correlation between age and 

musculoskeletal pain score was weakly positive (r = 0.057, 

p = 0.407). The mean musculoskeletal pain scores 

between males and females did not show a statistically 

significant difference (p = 0.618, 95% CI −0.414, 0.694). 

One-way ANOVA indicated that mean musculoskeletal 

pain scores and BMI are not significantly related (p = 

0.371, F=0.995 [2, 203]). 

 

TABLE 1. Respondents’ sociodemographic data (N=216) 

 

Variables Mean (SD) 
Frequency 

(N) 

Percentage 

(%) 

Age 65.64 (5.9)   

Gender   

   Male   74 34.3 

   Female 142 65.7 

Race    

   Malay 208 96.7 

   Chinese     3   1.4 

   Indian     1   0.5 

   Others     3   1.4 

Marital 

Status 

 
  

   Single     5   2.3 

   Married 147 68.1 

   Divorced     5   2.3 

   Widow/ 

   widower/ 

   widowed 

  59 27.3 

Body Mass 

Index (BMI) 

25.8 (4.8) 
  

   Underweight     7   3.4 

   Normal   89 42.8 

   Overweight/ 

   Obese 
112 53.8 

Musculoskele

tal Pain Score 

2.77 (1.95) 
  

   No pain 

   (Score 0) 
  26 12.3 

   Mild pain 

   (Score 1–3) 
111 52.4 

   Moderate 

   pain 

   (Score 4–6) 

  69 32.5 

   Severe pain 

   (Score 7–10) 
    6   2.8 

 

 

Table 4 reveals that musculoskeletal pain scores are 

strongly related to functional limitations and risk of falling 

among elderly individuals. Moreover, musculoskeletal 

pain showed a negative correlation with mental wellbeing. 

 

TABLE 2. Prevalence of musculoskeletal pain in the last 12 

months and last 7 days and difficulty working in the last 12 

months 

 

Areas of 

musculoskeletal 

pain affected 

Prevalence 

in last 12 

months 

N (%) 

Prevalence 

in last 7 

days 

N (%) 

Difficulty 

working 

in last 12 

months 

N (%) 

Neck   66 (30.6) 20 (9.3) 10 (4.6) 

Shoulder 104 (48.2) 29 (13.5) 25 (11.6) 

Elbow   27 (12.5) 9 (4.2) 3 (1.4) 

Wrist   71 (32.8) 20 (9.3) 15 (6.9) 

Upper back   99 (45.8) 37 (17.1) 21 (9.7) 

Lower back 110 (50.9) 45 (20.8) 24 (11.1) 

Hips   79 (36.6) 30 (14.0) 14 (6.5) 

Knees 127 (58.8) 62 (28.8) 32 (14.9) 

Ankles   85 (39.4) 36 (16.7) 24 (11.1) 

 

TABLE 3. Factors associated with musculoskeletal pain 

among the elderly 

 

Variables N 
Musculoskeletal Pain Score 

Mean (SD) p 

Age 216 65.64 (5.91) 0.407a (r=0.057) 

Gender 

   Male 

 

  74 

 

2.86 (1.77) 

0.618b 

   Female 142 2.72 (2.04)  

BMI  25.8 (4.8) 0.371c 

   Underweight     7 2.00 (1.16)  

   Normal   86 2.66 (1.90)  

   Overweight/  

   Obese 
111 2.92 (2.02) 

 

aPearson correlation 
bIndependent t-test 
cOne-Way ANOVA test 
 

TABLE 4. Musculoskeletal pain and its impacts among the 

elderly 
 

Variables Musculoskeletal Pain Score 

r-valuea p 

Lawton IADL 

Total Score (1-8) 

-0.195  0.004* 

SWEMWBS 

Total Score (7-35) 

-0.128 0.064 

FES-I 

Total Score (7-28) 

 0.232  0.001* 

aPearson correlation 
*Significant at 0.05 level 
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D I S C U S S I O N  

 

Our results indicate that approximately half of the elderly 

who participated in this study were either overweight or 

obese; these conditions are known to influence many 

diseases. Compared with other musculoskeletal areas, 

the knee is reported to be the most prevalent location of 

pain.17,18 Besides the knee, the lower back, ankle, and 

upper back are the most common sites of pain affecting 

the daily activities of the elderly.1,19 

 

Our findings are consistent with previous studies 

indicating that age does not affect the severity of 

musculoskeletal pain.18,20,21 The older people do not have 

severe musculoskeletal pain because they are physically 

active, have no underlying disease, and seek early care. 

However, an earlier study showed that more elderly 

individuals aged over 75 years experience joint pain, joint 

stiffness, and swelling compared with those aged 

between 55 and 64 years.22 

 

Gender was not a significant predictor of musculoskeletal 

in the elderly. This finding indicates that the gender gap 

does not affect the elderly population with 

musculoskeletal pain but may affect the development of 

musculoskeletal disorders. For example, osteoporosis is 

more common among older women than among older 

men.8,23 However, a few authors have shown that females 

are more likely to experience upper extremity and back 

symptoms, but not lower extremity symptoms, than 

males.24–26 

 

Our findings indicated no significant difference in mean 

musculoskeletal pain scores among the BMI groups, 

which means weight does not affect the magnitude of 

musculoskeletal pain. However, high mean body fat 

percentages and increasing BMIs have been observed to 

have important implications in foot pain.27–29 

 

Musculoskeletal pain scores were significantly associated 

with functional ability. Thus, increased musculoskeletal 

pain scores could indicate decreased functional ability in 

the elderly. Elderly individuals with moderate pain 

showed a significantly higher risk of functional limitations 

compared with those without pain, and those with more 

severe pain revealed higher risk compared with other 

groups.21,30,31 Meanwhile, persons with mild pain were not 

associated with functional disability. Elderly individuals 

who experience musculoskeletal pain often limit their 

movement to minimize experiencing severe pain, which 

impairs their ability to perform activities of daily living. 

 

The present study demonstrated that musculoskeletal 

pain does not significantly affect the mental wellbeing of 

the elderly. However, generalized pain and back pain have 

been reported to be significant factors contributing to 

depression and reducing the health and quality of life 

among the elderly in South Africa and Uganda.18 The 

elderly must accept that their health conditions may 

deteriorate over time because of aging, although further 

progression can be prevented. 

 

The elderly reported a higher risk of falling and, therefore, 

greater concern in performing daily activities, as 

musculoskeletal pain scores increased. A significant 

association between chronic musculoskeletal pain and 

history of falls has been observed in the elderly.20 

Specifically, individuals with chronic musculoskeletal pain 

were more likely to report avoiding activities because of a 

fear of falling than those without chronic musculoskeletal 

pain. FES-I scores also revealed that elderly individuals 

with foot problems have significantly greater concerns 

about falling than those without these problems.27 

 

A strength of this study is that the respondents were 

drawn from a representative sample population. This 

study also provides supporting evidence of the significant 

impact of musculoskeletal pain among the elderly, 

particularly in terms of their daily life activities. However, 

this study also presents several limitations that must be 

considered when interpreting the results. First, the 

sample size between genders and races was not equal. 

We did not achieve a response rate of 70% because of the 

movement control order of the government. Thus, 

comparisons of the elderly in terms of gender and age 

may not be significant or accurate. BMIs and 

musculoskeletal pain scores were self-reported and, thus, 

may include some bias. Finally, because all Malaysians 

were ordered to stay at home, the negative effects of such 

confinement may exert additional impacts on the mental 

wellbeing of the elderly. 
 

C O N C L U S I O N S  
 

In conclusion, musculoskeletal pain significantly impacts 

the functions and increases the risk of falling of elderly 

individuals living in the community of the east-coast 

region of Peninsular Malaysia. Mental wellbeing scores 

indicated a decreasing trend, but no significant 

differences were noted. Musculoskeletal pain 

management and prevention strategies should be 

developed to promote good musculoskeletal care. Minor 

modifications to their musculoskeletal condition could 

help the elderly avoid the negative impacts of 

musculoskeletal pain, including impaired functions, poor 

mental wellbeing, and increased risk of falling. 
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Prevalence and Associated Factors of Urinary Incontinence 

among Elderly in Pekanbaru, Indonesia  
 

Wulan Sari  
 
Public Health Program, STIKes Hang Tuah Pekanbaru, Pekanbaru 28281, Indonesia 

 
Abstract  

Background: The proportion of the elderly in Riau Province was 4.8% higher than that (4.2%) in 2011. Urinary incontinence (UI) is 

a common health problem among the elderly. This study aims to determine the prevalence and associated factors for UI among 

the elderly (≥60 years). 

Methods: This cross-sectional study was conducted in 20 public health centers in Pekanbaru City in 2018. A total of 351 elderly 

meeting the inclusion criteria were enrolled. Gender, age, education, occupation, marital status, obesity, depression, cognitive 

impairment, smoking status, history of chronic cough, and history of lower abdominal surgery served as the independent 

variables and UI as the dependent variable. Data were collected through interviews facilitated by staff trained by the research 

team. Data were analyzed using multiple logistic regression with a predictive factor model to assess the relationship between the 

independent and dependent variables. 

Results: The prevalence of UI was 6%, and the associated factors were chronic cough (prevalence odds ratio = 17.661; 95% CI: 

6.380–48.884). Gender, age, education, and lower abdominal surgery were the confounding factors. 

Conclusions: Health workers at the public health center of Pekanbaru should educate the community and the elderly about the 

potential causes, prevention, and treatment of UI. 

 

Keywords :  elderly, urinary incontinence, Indonesia 
 

 
I N T R O D U C T I O N  
 

Urinary incontinence (UI) is an important health problem 

that needs attention. The reported prevalence of UI from 

several countries ranges from 5% to 70%, specifically 

22.9% (28% in women and 16.1% in men) in Sao Paulo, 

Brazil in 20161 and 37.2% in Turkey.2 In addition, most 

studies reported a prevalence of around 25%–45%. UI is 

highly prevalent among the elderly.3 UI prevalence is 

likely to increase in the United States. In 1998, 2004, and 

2008, the incidence of UI increased by 19.8%, 23.6%, and 

27.5%, respectively.4 

 

The epidemiology of UI in Indonesia is usually 

undocumented because incontinence is generally a part 

of other diseases; stress incontinence is commonly 

found.5 Sumardi conducted a survey of UI in Nationwide 

Indonesia from 2008 to 2011 and found that the overall 

prevalence of UI was 13%.6 Rijal found a UI prevalence of 

34.2% among women in nursing homes, with 70.5%, 

17.9%, and 11.6% of mixed UI (MUI), stress UI (SUI), and 

urgency UI (UUI), respectively.7 Farid conducted a study 

at the Gynecology Polyclinic of Cipto Mangunkusumo 

Hospital and obtained prevalence rates of 4.3%, 3.0%, 

and 2.7% for SUI, UUI, and MUI, respectively.8 

Risk factors for UI include old age (>60 years), 

menopause >10 years, multiparity, connective tissue 

disorders, diabetes mellitus, vitamin D deficiency, 

prolonged increase in intra-abdominal pressure (chronic 

constipation and chronic cough), neurological disorders 

(Parkinson’s disease; cerebrovascular disease; multiple 

sclerosis; and cognitive impairment), mobility disorders, 

lower abdominal surgery, urological surgery, obesity, and 

smoking.5,7,8 

 

An elderly is one who has reached the age of 60 years 

and over. The elderly population increases annually. In 

1980, The Coordinating Ministry for Public Welfare 

(Kemenko Kesra) reported a life expectancy of 52.2 years 

and an elderly population of 7,998,543 (5.45%). 

Meanwhile, in 2006, the number of elderly people 

increased to 19 million (8.90%) with a life expectancy of 

66.2 years. In 2010, the estimated number of elderly 

people was 23.9 million or 9.77%, and life expectancy 

increases to 67.4 years. In 2020, the elderly population 

was estimated to be 28.8 million or 11.34% and the life 

expectancy was 71.1 years.9 On the basis of Human 

Development Report 2011, the life expectancy of 

Indonesians is 69.4 years old.10  

 

Data and Information Center, Ministry of Health RI in 

2015 informed the distribution of the elderly population 

by province. DI Yogyakarta Province is in the first position 

with an elderly population percentage of 13.4%, and the 

lowest is Papua Province (2.8%). Meanwhile, the 
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percentage of the elderly population in Riau Province 

was 4.8%.11 Statistic Indonesia data show that the 

proportion of the population aged >65 years old 

increased from 2011 to 2015. The percentage of the 

elderly population in 2011 was 4.2%, lower than that 

(4.8%) in 2015.12  

 

UI decreases the quality of life and increases the 

loneliness of the elderly. Previous study found that 

depression and UI reduce the quality of life.13 When both 

occur, other effects appear and affect physical and 

mental health.13 Other study reported that UI increases 

the loneliness of the elderly.14 UI data in Indonesia are 

unrecorded and limited to certain areas. Existing data 

cannot represent the prevalence of UI in old age in 

Pekanbaru City, Riau Province. Therefore, data on the 

prevalence and risk factors for UI in Pekanbaru City, Riau 

Province must be obtained. This study aimed to 

determine the prevalence and risk factors for UI in old 

age in Pekanbaru City, Riau Province. 
 

M E T H O D S  
 

This study used a cross-sectional design and was 

conducted at 20 Puskesmas in Pekanbaru City during 

March–August 2018 in Riau Province. The study was 

approved by the ethical clearance committee of the 

Faculty of Medicine, University of Riau (No: 058 / 

UN.19.5.1.1.8 / UEPKK / 2018, date of issue: March 16, 

2018). 

 

Elderly in Pekanbaru City, Riau Province who met the 

inclusion criteria (351 elderly) were enrolled in this study. 

The sample size was determined using a survey sample 

size calculation (P = 21,5%; α = 5%; 95% CI; a precision (d) 

of 5%). The inclusion criteria were age ≥60 years, had no 

serious illness that prevented the interview, and 

willingness to participate in the study. The exclusion 

criteria were elderly with motor aphasia, illiteracy, and 

dementia. 

 

The dependent variable was UI, which was defined on a 

self-report containing a “yes” or “no” response if the 

participant experienced UI.15 The independent variables 

were gender, age, education, occupation, marital status, 

obesity (BMI >27 kg/m2), depression (Geriatric Depression 

Scale [GDS] ≥10),16 cognitive disorders (Mini-Mental State 

Examination [MMSE] score is <20),17 smoking status, 

history of chronic cough (cough lasting for eight weeks or 

more before experienced UI), and a history of lower 

abdominal surgery. 

 

Purposive sampling was performed, and the 

participation rate was 100%. Data were collected through 

interviews facilitated by staff previously trained by the 

research team. The number of trained interviewers who 

conducted interviews was 20. 

A standardized questionnaire was the study instrument 

used. Depression was assessed using the GDS, an 

instrument designed to measure depression without 

inflating the score because of somatic complaints 

associated with normal aging. The GDS is a well-validated 

tool for measuring depressive symptoms and is well 

suited for measuring subclinical changes in depressive 

symptoms; tools focused on diagnostic thresholds may 

result in underreporting depressive symptoms in older 

adults.16 Cognitive status was assessed with the MMSE, 

which is the most widely used screening test for 

cognitive impairment. The MMSE allows the 

quantification of cognitive abilities and their changes 

over time and has good reliability (Sensitivity = 87%; 

Specificity = 82%). The total MMSE combines scores from 

five cognitive domains (orientation, language and 

comprehension, memory, attention/calculation, and 

praxis), where each domain is assigned a weight that is 

approximately equal to the overall score.18 However, the 

MMSE has less specificity in the non-White group.19 

Obesity was assessed using the BMI, obtained by 

measuring the weight/height (kg/m2). BMI was measured 

using the height and weight scales of SECA brand. 

 

Data analysis was performed by bivariate with chi-square 

test. A multivariate test was used to assess the 

relationship between independent and dependent 

variables through multiple logistic regression with 

predictive factor models. Data are presented in tabular 

form. Data were analyzed using SPSS statistical software 

19.0. 
 

R E S U L T S  
 

The largest number of elderly was in the age group 60–

66 years (54.1%), female (69.2%), educational status of 

elementary school (34.2%), married (58.7%), and elderly 

with unemployment status (79.2%) (Table 1). Table 1 also 

shows the number of elderly who experience UI and the 

distribution of associated factors. The UI prevalence was 

21 (6.0%). The distribution of risk factors was smoking 

status (21.7%), elderly with chronic cough (10.8%), elderly 

with a history of lower abdominal surgery (8.8%), obesity 

(16.8%), depression (3.4%), and cognitive impairment 

(14.8%). 

 

Table 2 shows that only a history of chronic cough is 

associated with UI. Gender, age, education, occupation, 

marital status, obesity, depression, cognitive impairment, 

smoking status, and a history of lower abdominal surgery 

showed no significant relationship with p > 0.05. Of the 

38 elderly who had chronic cough, 12 (57.1%) elderly 

experienced incontinence. Statistical test results 

obtained p < 0.05, indicating a significant relationship 

between a history of chronic cough and incontinence.  
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TABLE 1. Elderly characteristics and distribution of 

urinary incontinence and associated factors for the 

elderly in Pekanbaru City 

 

Variables N (%) 

Age (Years old)   

   ≥ 67 161 45.9 

   60–66 190 54.1 

Gender   

   Male 108 30.8 

   Female 243 69.2 

Educational status   

   No formal education   35 10.0 

   Elementary school 120 34.2 

   Junior High school   81 23.1 

   Senior High school   81 23.1 

   Diploma   12   3.4 

   Bachelor Degree   20   5.7 

   Master Degree     2   0.6 

Marital status   

   Married 206 58.7 

   Divorced/widowed 144 41.0 

   Single     1   0.3 

Employment status   

   No 278 79.2 

   Yes   73 20.8 

Urinary incontinence   

   No 330 94.0 

   Yes   21   6.0 

Smoking   

   No 275 78.3 

   Yes   76 21.7 

Chronic cough    

   No 313 89.2 

   Yes   38 10.8 

   History of lower abdominal surgery  

      No    320 91.2 

      Yes      31   8.8 

   Obesity   

      No    292 83.2 

      Yes      59 16.8 

   Depression   

      No    339 96.6 

      Yes      12   3.4 

   Cognitive status   

      No    299 85.2 

      Yes      52 14.8 

   Total    351       100 

 

Statistical test results showed that the prevalence odds 

ratio (POR) was 15.590 (95% CI: 6.014–40.413). This result 

indicates that the elderly with a history of cough had a 

15.590 times risk of experiencing UI than the elderly 

without chronic cough. A p < 0.25 indicates that the 

variable is involved in multivariate modeling. The results 

of bivariate selection showed that several variables 

produced p < 0.25. Gender, age, educational status, 

marital status, obesity, cognitive impairment, smoking 

status, and history of lower abdominal surgery (p ≥ 0.25) 

are involved in multivariate modeling because those 

variables related to UI in theory. 

 

Multivariate modeling was performed on candidate 

variables. Candidate variables included in the 

multivariate analysis were all tested independent 

variables. Confounding tests were also carried out at this 

stage. Each variable with the largest p-value was 

excluded from the model until no p > 0.05 was found. 

Statistically, variables with a change in POR value > 10% 

are defined as confounding variables. Then, the 

confounding variables were still included in the 

multivariate modeling. Table 3 shows the final model of 

multivariate analysis. Gender, age, education, and history 

of lower abdominal surgery were confounding. 

 

Table 3 shows that gender, age, education, and lower 

abdominal surgery were the confounding variables. The 

POR value changed before and after the variable was 

released by >10%. Then, these variables were included 

again into modeling. Multivariate analysis showed that 

the variable significantly associated with UI was chronic 

coughing. Gender, age, education, and lower abdominal 

surgery were the confounding variables. Results showed 

that the POR value of chronic cough was 17.661. Thus, 

the participants who had chronic cough had a 17.661 

times higher risk of UI than the participants who did not 

have chronic cough after being controlled by variables of 

gender, age, education, and lower abdominal surgery. 
 

D I S C U S S I O N  
 

According to The International Continence Society, UI is a 

condition where urine discharge is uncontrolled.20 UI is 

the inability to control urine output through the 

bladder.21 Several types of UI include SUI, UUI, overflow 

urinary incontinence (OUI), MUI, and functional urinary 

incontinence (FUI).22 SUI is related to a weakening of the 

pelvic floor muscles because of excessive exercise or 

activity, persistent coughing, constipation, injury to the 

pelvic area due to accidents, complications involving the 

pelvic floor or urethra, effects of childbirth, or problems 

with the spinal lining back down.23  

 

UUI is the inability to delay UI after the bladder is filled. 

This type of incontinence is caused by detrusor 

hyperactivity, dementia, stroke, and Parkinson’s disease. 

MUI is a combination of SUI and UUI. FUI is urine 

excretion associated with cognitive disabilities and/or 

physical, psychological, or environmental functions. It is 

caused by severe dementia or other neurological 

disorders and depression. OUI is leakage of urine in 

small amounts, resulting either from mechanical forces 

in the bladder or from other causes that affect urinary 

retention in the bladder. It is generally associated with 

diabetes mellitus, multiple sclerosis, or the influence of 

drugs.22 
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TABLE 2. Factors associated with urinary incontinence in the elderly in Pekanbaru City 

 

Variables 

Urinary incontinence 

pa POR (95% Cl) No Yes Total 

N (%) N (%) N (%) 

Gender         

   Male 102 30.9   6 28.6 108 30.8 0.822 1.118 (0.422–2.965) 

   Female 228 69.1 15 71.4 243 69.2 

Age (Years old)         

   60–66 181 54.8   9 42.9 190 54.1 0.285 1.620 (0.664–3.948) 

   ≥ 67 149 45.2 12 57.1 161 45.9 

Educational status         

   Diploma, bachelor, master   31   9.4   3 14.3   34   9.7 0.721 0.750 (0.155–3.632) 

   Elementary, junior & senior high 268 81.2 14 66.7 282 80.3 0.130 0.405 (0.125–1.307) 

   No formal education   31   9.4   4 19.0   35 10.0 - 1 

Employment status         

   Yes   69 20.9   4 19.0   73 20.8 1.000 1.124 (0.366–3.447) 

   No 261 79.1 17 81.0 278 79.2 

Marital status         

   Married 194 58.8 12 57.1 206 58.7 0.882 1.070 (0.439–2.609) 

   Divorced/widowed/single 136 41.2   9 42.9 145 41.3 

Obesity         

   No obesity 275 83.3 17 81.0 292 83.2 0.764 1.176 (0.381–3.631) 

   Obesity   55 16.7   4 19.0   59 16.8 

Depression         

   No 320 97.0 19 90.5 339 96.0 0.157 3.368 (0.689–16.471) 

   Yes   10   3.0   2   9.5   12   3.4 

Cognitif impairment         

   No 282 85.5 17 81.0 299 85.2 0.531 1.382 (0.446–4.285) 

   Yes   48 14.5   4 19.0   52 14.8 

Smoking status         

   No 259 78.5 16 76.2 276 78.3 0.805 1.140 (0.404–3.219) 

   Yes   71 21.5   5 23.8   76 21.7 

Chronic cough          

   No 304 92.1   9 42.9 313 89.2 <0.005* 15.590 (6.014–40.413) 

   Yes   26   7.9 12 57.1   38 10.8 

History of lower abdominal surgery        

   No 302 91.5 18 85.7 320 91.2 0.415 1.798 (0.499–6.479) 

   Yes   28   8.5   3 14.3   31   8.8 

*Significant at p < 0.05; aChi-square test. 

 
TABLE 3. Predictors of urine incontinence by the Multiple 

Regression Logistic test 

 

Variables OR 95%CI pa 

Gender 1.833 0.596–5.642  0.290 

Age 1.326 0.483–3.641  0.584 

Educational stage (1) 0.587 0.087–3.964  0.585 

Educational stage (2) 0.372 0.096–1.443  0.153 

Chronic cough 17.661 6.380–48.884 <0.005* 

Lower abdominal surgery  2.341 0.515–10.644  0.271 

*Significant at p < 0.05; aMultiple logistic regression test. 

 

UI generally affects women of all ages. Family history, 

physical exercise/exercise, and several tests can serve as 

guidelines for physicians to diagnose UI.24 Incontinence 

is divided into several types, namely, SUI, UUI, and 

continuous UI.25 SUI is described as urine leaking/leakage 

due to physical activity that increases intra-abdominal 

pressure, such as prolonged coughing, sneezing, bending 

over, and some other physical exercise. SUI generally 

develops in women after childbirth possibly because of 

pressure denervation from the pelvic floor. Obesity can 

worsen UI symptoms. The right diet can improve this 

condition. UUI is defined as leakage of urine, which is 

preceded by an urgent urge to urinate. It occurs due to 

spinal trauma or spinal cord abnormalities, leading to 

the development of a neuropathic bladder. 24,25  

 

Continuous urinary incontinence occurs day and night 

continuously. Thirugnanasothy (2010) classified UI into 

five types (SUI, UUI, MUI, OUI, and FUI). MUI is the 

seepage associated with emergency, effort/grazing, 

sneezing, or coughing. Overflow incontinence is a leak 

due to bladder flow obstruction caused by other causes, 
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resulting in a large post-volume residual volume 

emptying.26 FUI results from the inability to reach or use 

the toilet on time (for example, immobility and cognitive 

impairment).26 

 

The prevalence of incontinence in this study was 6%, 

which is lower than that in Indonesia from 2008 to 2011 

(13%).6 Meanwhile, the prevalence of UI in Turkey was 

21.5% (56.6% SUI; 25.6% UUI; 17.8% MUI).27 In Sri Lanka, 

23.3% of respondents experienced SUI.28 In Jeddah, the 

prevalence of UI was 41.4% (95% CI: 36.6–46.5). SUI 

(36.4%) is more common than UUI (27.4%) and MUI 

(22.2%).29 In Ghana, the prevalence was admitted at 

12%.30 Differences in the use of definitions, the diversity 

of the study population, and the population sampling 

procedure resulted in wide differences in reporting UI 

prevalence.3 

 

The risk factors of UI were pregnancy and birth, BMI, 

genetics and family history, contraception, physical 

function, diabetes, hysterectomy, dementia and cognitive 

dysfunction, smoking, caffeine, constipation, urinary tract 

infections, depression, and exercise.24 A study conducted 

in Turkey found that age 40–65 years (OR 1.95; 95% CI, 

1.2–3.13), birth (OR 2.20; 95% CI, 1.27–3.78), and urinary 

tract infection (OR 3.66; 95% CI, 2.20–5.99) are associated 

with UI.27 Al-Badr (2012) reported that risk factors of UI 

include an increase in age/age, parity more than 5, 

menopause, history of vaginal gynecological surgery, 

chronic cough, and constipation.29 Kılıç (2016) found that 

UI is significantly associated with the number of children, 

genital disorders, birth duration more than 24 h, 

diabetes, and urogenital tract infections.2 

 

The present study shows that the elderly who have had 

chronic cough are more associated with UI than the 

elderly who have never had chronic cough. The results of 

the study obtained a POR value of 17.661 and a p < 

0.005. A statistical relationship was found between the 

elderly who had chronic cough history and UI in the 

elderly in Pekanbaru City after being controlled by 

gender, age, education, and lower abdominal surgery. 

 

Research conducted in China found that women with 

respiratory problems (chronic cough) are associated with 

an increased incidence of UI by 2.67 times greater with a 

p < 0.01 and 95% CI: 2.19–3.27.31 A study in Jeddah also 

showed the same results that women with risk factors 

for chronic cough have a 3.4 times chance of 

experiencing urinary UI with a value of p = 0.002 and 95% 

CI: 1.6–7.9.29 In line with the research conducted in Sri 

Lanka, an association was found between chronic cough 

and an increased incidence of UI. This result may be 

ascribed to the fact that chronic cough produces high 

pressure on the stomach, which often causes fatigue of 

the pelvic floor muscles and other supporting 

mechanisms.28,30,32 Problems in the respiratory tract, 

especially chronic coughs, cause repeated increases in 

intra-abdominal pressure and result in excessive pelvic 

floor load.1 Health professionals should pay attention to 

the medical condition of the patient, especially those 

associated with cough, which can increase the risk of UI, 

to provide the appropriate treatment. Treating the 

causes of chronic cough is beneficial for women with 

incontinence.33 

 

SUI can be treated in several ways, including weight loss, 

pelvic floor muscle training, or surgery.25,26 Treatment of 

UUI in men and women involves bladder training. The 

goal of this treatment is to re-establish bladder control 

and increase bladder capacity. If traditional methods are 

insufficient, then surgery can be considered by injecting 

botulinum toxin A into the bladder. Mixed incontinence 

treatment is directed at predominant symptoms but may 

involve a combination approach.26 

 

Limitations of this study include data sources, study 

design, and bias in research. Data sources were obtained 

from the community where elderly UI is determined only 

through personal interviews without going through the 

respondent’s medical history. Thus, information bias may 

be introduced either by the interviewer or the 

respondent. Questions about smoking status and a 

history of chronic cough could exert potential recall bias 

because the respondents were required to recall their 

experiences before UI. Researchers used community-

based primary data in Pekanbaru City, which was 

conducted in May–August 2018. The study design was 

cross-sectional, where the exposure and outcomes were 

taken at the same time to describe the magnitude of 

public health problems. The outcome is the prevalence 

cases where the disease incidence was present at the 

time of data collection, but the duration of the disease 

was unknown. The advantages of the design are practical 

and useful for predicting the magnitude of health 

problems in the elderly and provision of abundant 

information and data, such as an overview of elderly 

health problems and their risk factors. However, its 

weakness is that it cannot describe the causal 

relationship of risk factors with the incidence of health 

problems in the elderly. No clear temporal relationship 

can be established if the sample size is small.34 

Determining the causal relationship usually begins with 

determining the exposure as the cause and then 

conducting a follow-up to monitor the progress of the 

outcome. The temporal relationship whether the risk 

factors predate health problems in the elderly or vice 

versa remains warrants further analysis. 
 

C O N C L U S I O N S  
 

The prevalence of UI was 6%. The associated factor was 

chronic cough. Health professionals at the Public Health 

Center Kota Pekanbaru should educate the community 

in the work area about the potential causes, prevention, 

and treatment of UI. They should also pay attention to 
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elderly ≥60 years old who have chronic cough by 

considering confounding factors, such as gender, age, 

education, and a history of having lower abdominal 

surgery and working with the Pekanbaru City health 

office regarding risk factors for UI in the elderly as a 

priority for handling elderly problems in the community. 
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Abstract  

Background: Non-communicable diseases (NCDs) are becoming major challenges for health professionals. Health-promoting 

lifestyles (HPL) are one of the main criteria for determining health and recognized as the main factor affecting the development 

of chronic NCDs. This study aimed to determine factors affecting HPL practices among community residents. 

Methods: A cross-sectional descriptive study was conducted in Insein Township, Yangon, Myanmar. A total of 194 participants 

were recruited by using systematic sampling method, and self-administered questionnaires for sociodemographic characteristics 

and Health-Promoting Lifestyle Profile II were used for data collection. Independent sample t-test and one-way analysis of 

variance were employed in the data analysis. 

Results: The overall mean score for HPL was 126.67 ± 21.29. The participants performed best in the spiritual growth subscale 

(25.1 ± 5.08) but worst in the physical activity subscale (14.23 ± 4.46). More than half (56.70%) of them had moderate HPL level. 

Participants’ HPL showed significant associations with education level, occupation, total family income per month, perception of 

health status, smoking, and drinking alcohol status (p < 0.05). 

Conclusions: This study highlights the needs for redesigning health promotion programs to increase awareness of community 

residents on HPL, to empower them in developing HPL, and to apply them in their everyday lives. 

 

Keywords :  community residents, health-promoting lifestyles, health promotion programs 
 

 
I N T R O D U C T I O N  
 

Health promotion is an important determinant of 

individual health status, which held the individual 

responsible for his own health.1 Health-promoting 

lifestyles (HPL) are considered essential for humans, and 

their HPL practices are the most important factors in 

promoting health and in preventing disease and 

mortality.2 At present, improving HPL is a basic 

requirement in the society.3 HPL are activities motivated 

by the desire to protect or promote health and one of 

the main criteria for determining health, which is 

recognized as the main factor in the development of 

diseases. Observing such behaviors by the community 

prevents development of various diseases and has 

potential effect on promoting health and increasing 

quality of life (QoL).4 HPL include personal habits, 

behaviors, or practices of an individual to promote one’s 

own health in the domains of health responsibility, 

physical activity, nutrition, spiritual growth, interpersonal 

relations, and stress management. 

 

Non-communicable diseases (NCDs), being a silent 

pandemic, is systemically replacing CDs as the leading 

cause of morbidity and mortality.5 At present, NCDs are 

responsible for more than 75% of deaths worldwide.6 In 

the South East Asia Region (SEAR), 8.5 millions of people 

die from NCDs every year and is likely to increase to 12.5 

millions by 2030.7 The relative death rate from NCDs 

grew substantially in most SEAR countries, but it grew 

most quickly in Myanmar.8 

 

In Myanmar, NCDs are responsible for 40% of total 

deaths in 2008 and 59% of those in 2012, which exceeds 

those of CDs and maternal, perinatal, and nutrition 

conditions.8 All NCD-related mortality occur in 737.4 per 

100,000 men and 570.5 per 100,000 women.9 The 

prevalence of behavioral risk factors in men and women 

was as follows: current tobacco smoking, 38% and 7%; 

total alcohol consumption in liters, 1.4% and 0.0%; 

increased blood pressure, 31.1% and 26.7%; obesity, 

1.9% and 6.0%, respectively.10 The NCD burden in 

Myanmar, a developing country, is huge.11 By 2030 

developing countries will have eight times more lifestyle-

related deaths.12 Myanmar is also facing double burden 

of diseases owing to demographic and socioeconomic 

transition, lifestyle changes, increasing health risk 
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behaviors, increasing incidence of NCDs, and high 

mortalities.13 

 

Prevention of NCDs is feasible by empowering 

individuals, families, and communities to adopt HPL, 

such as avoiding tobacco smoking and alcohol intake, 

eating a healthy diet including plenty of vegetables and 

fruits, engaging in regular physical activity to maintain 

body weight, and managing mental stress.14 The 

community that can assimilate HPL in daily living can 

protect its residents from the occurrence of NCDs, 

subsequently reduce the burden of NCDs, and thus have 

a high-quality and contented life.4 Health professionals 

who have focused on treating diseases are now 

concerned with preventive activities, provision of health 

care through lifestyle promotion, and elimination of 

factors that negatively affect human health promotion in 

any way.15 However, the prevalence of NCDs gradually 

increased, which may be due to sociodemographic 

transitions and changing HPL patterns of populations 

associated with urbanization. Thus, it is interesting to 

determine the level and HPL practices of community 

residents. In addition, only a few studies have focused on 

HPL of communities in Myanmar. Therefore, this study 

aimed to provide information about the current personal 

practice of HPL among community residents. The 

findings of this study can guide health professionals in 

identifying the strength and weakness of HPL practices 

by community residents and will be helpful in developing 

health education programs regarding HPL and primary 

prevention activities among the population. 

 

M E T H O D S  
 

A cross-sectional descriptive study was carried out to 

describe factors that affect HPL among the community 

residents in East Gyogone Ward, Insein Township, 

Yangon Region, Myanmar, from May 2017 to September 

2017. This study was approved by the Ethics and 

Research Committee of University of Nursing, Yangon. 

Informed consent was obtained from each participant 

before data collection. 

 

Participants aged 18–40 years who actually lived in the 

East Gyogone Ward, who had good cognitive functioning 

(which means absence of mental problems), who were 

willing to participate in the study, and who had the ability 

to understand written or spoken Myanmar language 

were recruited. Individuals with illness and pregnant 

women were excluded. The formula of Lwanga and 

Lemeshow (1991)16 was applied to calculate the sample 

size. For attrition rate, additional participants (10%) were 

added for possible loss of participants.17 Therefore, the 

sample should include 194 participants. Participants 

were recruited using a systematic sampling method. 

First, the researcher listed the household numbers of 

each part of the Gyogone Ward. The sampling interval 

was then determined, and the interval was 9. The 

number of the first participant to be included in the 

sample was chosen randomly by blindly picking one out 

of the nine pieces of paper, numbered 1 to 9. Number 3 

was picked for this study, so every 9th household was 

included in the sample, starting with household number 

3 until required sample size was met. 

 

Structured questionnaires were used in this study and 

consisted of two parts: 10 items of sociodemographic 

characteristics, which were developed by the researcher, 

and 50 items of Health-Promoting Lifestyle Profile II 

(HPLP II) developed by Walker et al.18 It contained 52 

items originally, and HPL are measured in six subscales: 

i.e., health responsibility (9 items), physical activity (8 

items), nutrition (9 items), spiritual growth (9 items), 

interpersonal relations (9 items), and stress management 

(8 items). In this study, two questions were omitted 

(“Reach my target heart rate when exercising” from the 

physical activity subscale and “Feel connected with some 

forces greater than myself” from the spiritual growth 

subscale) by the permission of the correspondent 

instrument developer, and only 50 questionnaires were 

used because only relevant instrumental items were 

chosen. All items of the scale were stated positively; 

there was no negative question. These items were 

scored based on a 4-point Likert scale with four possible 

responses: 1 (never), 2 (sometimes), 3 (often), and 4 

(routinely). The original English version was translated in 

Myanmar. The item-level content validity index ranged 

from 0.8 to 1, while the scale-level content validity index 

of the questionnaires ranged from 0.95 to 1. The 

research instrument demonstrated Cronbach’s alpha 

coefficient of 0.93 for the overall scale and 0.67–0.84 for 

the six subscales. 

 

Collected data were analyzed using Statistical Package 

for the Social Sciences version 22 (IBM Corp., Armonk, 

NY, USA). Descriptive statistics were used to analyze 

sociodemographic characteristics of the participants. For 

inferential statistics, independent sample t-test and one-

way analysis of variance were used to determine the 

association of the participants’ characteristics with HPL. 

In this study, assumption was assessed by Pearson’s 

second skewness coefficient formula to evaluate the 

normality testing of variables. In the testing of normality, 

the skewness value was –0.109. When data were 

normally distributed, skewness and kurtosis values were 

0, the value between +2 and –2 were considered 

acceptable to prove normal distribution.19 Thus, it can be 

assumed that the data were normally distributed. A p < 

0.05 was considered to indicate significance. According 

to Al-Khawalde (2014),20 the total scores of HPL were 

divided into three levels: <60% of the given score (50–

119) as low level, 60%–75% of the given score (120–150) 

as moderate level, and >75% of the given score (151–200) 

as high level. 
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R E S U L T S  
 

The sociodemographic characteristics of the 194 

community residents participating in the study are 

shown in Table 1. The mean age of the participants was 

28.08 ± 6.6 years, and nearly half (43.8%) were 26–35 

years old. The participants were predominantly female 

(58.8%) and married (58.2%). Among the participants, 

9.3% were students and 3.6% could read and write. The 

mean number of family members was 4.39 ± 2.02, and 

more than half (62.9%) of the participants had <5 family 

members. In addition, family income per month ranged  

 

TABLE 1. Sociodemographic characteristics of the 

participants (N = 194) 

 

Variables 
Number of 

participants 

Percentage 

(%) 

Age (Years old)   

   18–25   78 40.2 

   26–35   85 43.8 

   >35   31 16.0 

Gender   

   Male   80 41.2 

   Female 114 58.8 

Educational status    

   Can read and write      7   3.6 

   Primary school passed   24 12.4 

   Middle school passed   61 31.4 

   High school passed   48 24.7 

   Graduate and above   54 27.8 

Occupation   

   Dependent   52 26.8 

   Daily wager   28 14.4 

   Company Staff   42 21.6 

   Own business   31 16.0 

   Government servant   23 11.9 

   Student   18   9.3 

Marital status   

   Single   74 38.1 

   Married 113 58.2 

   Divorced/Widowhood     7   3.7 

Number of family members  

   <5 122 62.9 

   ≥5   72 37.1 

Total family income per month (Kyats)  

   <200,000   31 16.0 

   200,000-400,000 123 63.4 

   >400,000   40 20.6 

Perception of health situation   

   Very good   31 16.0 

   Good 104 53.6 

   Moderate   57 29.4 

   Bad     2   1.0 

Smoking status    

   Yes   35 18.0 

   No 159 82.0 

Drinking alcohol   

   Yes   21 10.8 

   No 173 89.2 

 

TABLE 2. Scores of health-promoting lifestyles and 

subscales among the participants (N = 194) 

 

Scales 
Possible 

Range 

Obtained 

Range 
Mean SD 

Overall HPL 50–200 50–177 126.67 21.29 

Health responsibility 9–36 9–31 17.27 4.49 

Physical activity 7–28 7–27 14.23 4.46 

Nutrition 9–36 9–35 23.48 5.17 

Spiritual growth 8–32 8–32 25.11 5.08 

Interpersonal relations 9–36 9–35 24.89 4.65 

Stress management 8–32 8–32 21.67 4.30 

 

TABLE 3. Levels of health-promoting lifestyles of the 

participants (N = 194) 

 

Scales 
Levels of HPL (N, %) 

Low Moderate High 

Overall HPL   59 (30.4) 110 (56.7)   25 (12.9) 

Health responsibility 148 (76.3)   42 (21.6)     4 (2.1) 

Physical activity 138 (71.1)   41 (21.2)   15 (7.7) 

Nutrition   57 (29.4)   92 (47.4)   45 (23.2) 

Spiritual growth   26 (13.4)   46 (23.7) 122 (62.9) 

Interpersonal relations   34 (17.5)   95 (49.0)   65 (33.5) 

Stress management   49 (25.3)   92 (47.4)   53 (27.3) 

 

from 100,000 Kyats to 1,200,000 Kyats, with the mean of 

331,298.97 ± 200,369.95, and majority (63.4%) earned 

200,000–400,000 Kyats per month. Moreover, 89.2% 

were not drinking alcohol, 82.0% were not smoking, and 

53.6% had high perception of health situation. 

 

The HPLP II scores for HPL among the community 

residents are listed in Table 2. It illustrates the range, 

mean, and SD of the participants’ scores on overall the 

HPL II and its subscales. The mean HPLP II score of the 

participants was 126.67 ± 21.29, which ranged from 50 to 

177. With respect to the subscales, the spiritual growth 

subscale showed the highest mean score (25.11 ±.08), 

whereas the physical activity subscale showed the lowest 

mean score (14.23 ± 4.46). The levels of HPL among the 

participants are described in Table 3. In this study, over 

half (62.9%) of the participants had a high level of 

spiritual growth, and half of them were perceived to have 

moderate levels of nutrition (47.4%) and interpersonal 

relations (49.0%). However, majority of the participants 

had low level of health responsibility (76.3%) and physical 

activity (71.1%). As regards the overall HPL, more than 

half (56.70%) of the participants were at a moderate 

level. 

 

Table 4 presents the association of the 

sociodemographic characteristics of the participants with 

overall HPL practice. Participants who had graduate and 

higher level of education and who perceived their health 

as very good had the highest mean score. A strong 

significant association of the participants’ education level 
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(p < 0.001) and perception of health status (p < 0.001) 

with HPL was found. In addition, being a student (p = 

0.012), total family income per month with >400,000 

kyats (p = 0.029), non-smoking status (p = 0.035), non-

alcoholic status (p = 0.005) were significantly associated 

with HPL. However, no differences were found between 

age, gender, marital status, and number of family 

members and HPL. 

 

TABLE 4. Association of sociodemographic characteristics of the participants with health-promoting lifestyles (N = 194) 

 

Variables N (%) Mean SD P 

Age (Years old)    0.588a 

   18–25   78 (40.2) 124.79 19.45  

   26–35   85 (43.8) 128.22 21.33  

   >35   31 (16.0) 127.13 25.60  

Gender    0.714b 

   Male   80 (41.2) 126.00 23.55  

   Female 114 (58.8) 127.14 19.65  

Educational status     0.000a* 

   Can read and write    7 (3.6)   90.43 24.49  

   Primary school passed   24 (12.4) 113.96 24.71  

   Middle school passed   61 (31.4) 124.70 18.84  

   High school passed   48 (24.7) 130.00 19.59  

   Graduate and above   54 (27.8) 136.28 14.87  

Occupation    0.012a* 

   Dependent   52 (26.8) 124.81 19.67  

   Daily wager   28 (14.4) 116.93 23.82  

   Company Staff   42 (21.6) 125.52 19.07  

   Own business   31 (16.0) 133.29 23.05  

   Government servant   23 (11.9) 127.09 25.02  

   Student 18 (9.3) 137.94   8.71  

Marital status    0.623a 

   Single   74 (38.1) 128.42 19.53  

   Married 113 (58.2) 125.41 20.85  

   Divorced/Widowhood   7 (3.7) 128.57 41.92  

Number of family members   0.777b 

   <5 122 (62.9) 126.34 21.29  

   ≥5              72 (37.1) 127.24 21.44  

Total family income per month (Kyats)   0.029a* 

   <200,000 31 (16) 118.19 21.01  

   200,000-400,000 123 (63.4) 127.24 21.07  

   >400,000  40 (20.6) 131.50 20.81  

Perception of health situation    0.000a* 

   Very good  31 (16.0) 131.84 17.79  

   Good 104 (53.6) 127.95 19.66  

   Moderate  57 (29.4) 123.82 22.31  

   Bad  2 (1.0)   61.00 15.56  

Smoking status     0.035b* 

   Yes   35 (18.0) 119.80 25.51  

   No 159 (82.0) 128.18 20.03  

Drinking alcohol    0.005b* 

   Yes   21 (10.8) 114.38 30.28  

   No 173 (89.2) 128.16 19.53  

*Significant at p < 0.05; aANOVA test; bt-test. 
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D I S C U S S I O N  
 

Community residents are recommended to adopt HPL as 

part of their daily routine to prevent diseases and 

promote health.21 This is not only important for their 

own health but will also influence the health of their 

community.22 This study analyzed HPL among 

community residents. In this study, the overall mean 

score of HPL II was 126.67 ± 21.29. This finding is 

consistent with that of a study conducted in Turkey.23 

Although this result was lower than those of other 

studies,24,25 it was higher in others.20,26,27 These 

differences can be due to inconsistencies in the 

sociocultural background and home countries of the 

participants. 

 

As regards the subscales, spiritual growth had the 

highest mean score and physical activity had the lowest. 

Similar finding was reported in many studies.2,20,24,28,29 

With these same findings, it may be assumed that the 

culture and belief system of each society can help 

maintain the spiritual growth of its people. The lowest 

score on physical activity may be related to the 

participants’ perception, as they are not taking into 

consideration physical activity as a part of their daily 

routine. In other studies,23,30–32 the interpersonal 

relations subscale had the highest score and health 

responsibility had the lowest mean score.33,34 This 

difference in findings may depend on the individual’s 

knowledge, attitude, and practice of HPL. 

 

In this study, more than half (56.70%) of the participants 

had HPL at a moderate level. This finding was in line with 

those of previous studies performed on nursing 

students,30 Turkish women,23,27 university students,35 and 

high school girls.2 Unlike these findings, HPL of most 

nursing students in Iran was found to be at a high level.28 

The differences between findings may lie in the 

heterogeneities of the study population and their 

culture. Overall, the results revealed that the participants 

are not adopting HPL on a regular basis, and their level 

of HPL is far from optimal and is a cause of concern 

among health professionals. 

 

In this study, the age group of participants was not 

associated with HPL. This finding was similar with those 

in previous studies.23,36 However, this result was 

inconsistent to those of other studies.25,27,34,37,38 The 

reason of these differences is the dissimilarities of the 

situations the study participants were in; thus, more 

studies are needed to understand the effects of age on 

HPL. Helping the community resident at any age to adopt 

HPL can improve the health and QoL. 

 

In this study, results reflected that women are more 

conscious about their health and HPL practices, but no 

significant association was found between gender and 

HPL. This result supported that of a previous study in 

Turkey.24 Unlike this result, studies from Jordan25 and 

Iran34 found that men adopted HPL more than women. 

The differences among findings may be due to 

dissimilarities in the situation and culture of the 

participants. Thus, gender is not always a determinant of 

HPL. 

 

In this study, the participants who had a graduate level of 

education significantly adopted HPL. This finding 

supported those of previous studies.29,31,36,38 The 

probable reason is that individuals with high level of 

education have more knowledge about health and thus 

pay more attention to their HPL. This may reflect that the 

higher the education status of the participants, the more 

positive that they will adopt HPL. In addition, occupations 

of the participants were significantly associated with HPL. 

Students had the highest score on the overall HPL 

among other occupations. This finding was in 

concordance with the result of a study in Turkey.27 

However, this result was not supported by a study in 

Iran.36 In the present study, students scored the highest 

on HPL, because most of them do not need to earn for a 

living, so they have more time to adopt HPL than other 

groups. 

 

Moreover, marital status was not associated with HPL. 

This result concurred with those of previous studies.23,36 

The number of family members was also not associated 

with HPL, and the same result was found in Iran.36 This 

implies that HPL practices depend on the desire or 

responsibility of the individual, but not on marital status 

and family size. 

 

A significant association was found between the family’s 

monthly income and HPL. This finding was in 

concordance with those of previous studies from 

Turkey,24,26 Jordon,25 Taiwan,31 and Iran.36 This result 

suggests that the participant with higher family income 

had better HPL and that better economic status had a 

positive effect on HPL. Moreover, a strong association 

was found between the participants’ perception on 

health situation and HPL. This finding agrees with those 

of previous studies.24,27,30,31 Thus, individual’s good and 

better perception of health will result in a high level of 

HPL. 

 

In this study, an association was found between smoking 

status and HPL, as reported by other studies.24,27 In the 

present study, participants who did not smoke had 

better HPL. As expected, smokers had lower HPL scores. 

Awareness of its harm but still continuing smoking 

indicates neglect of one’s health and shows that the 

individual does not take responsibility of his/her own 

health. Furthermore, alcohol drinking status was 

associated with HPL. However, a previous study on 

medical students revealed contradictory result.24 The 

reason for this difference may be attributed to the 
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different amounts of alcohol consumed by the 

participants. 

 

Overall, HPL practice was affected by factors such as 

education status, occupation, total family income per 

month, perception of health status, and smoking status 

of the participants. These findings point that 

sociodemographic data are important factors that 

influence HPL. This study focused on the description of 

the participants’ HPL practices and the association of 

sociodemographic data with HPL. The limitation of this 

study may be related to the cross-sectional design that 

may hinder the ability to infer a cause–effect 

relationship. For further research, it is necessary to 

replicate this study with large and more representative 

samples in different settings for more generalization of 

findings about HPL practice among people in Myanmar. 

Further research should also investigate the effect of 

intervention and education programs on HPL. Qualitative 

research methods can provide deep understanding 

about HPL among populations. Therefore, further 

studies using qualitative method or mixed methods 

research design can elucidate deeply the community’s 

HPL practices. 
 

C O N C L U S I O N S  
 

Based on the findings of this study, more than half of the 

participants had HPL at a moderate level. Moreover, 

community residents have low score on the physical 

activity domain. This study showed that HPL were 

affected by certain sociodemographic data. These 

findings addressed that personal features are important 

factors that influence HPL practices. The goal of health 

policy is to improve community’s knowledge level of HPL. 

Knowledge automatically creates desired changes in 

lifestyles. In addition, more attention should be paid to 

the physical activity of the community. Facilities should 

be provided and supported to create healthy campus 

and to assist community residents in developing HPL. 

Therefore, appropriate programs, strategies, and policies 

must be implemented to improve HPL of the community. 
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Determinants of Postnatal Care Service Utilization in 

Indonesia: A Secondary Analysis Using the Indonesian 

Health and Demographics Survey 
 

Haerawati Idris* , Willyana Syafriyanti 
 
Faculty of Public Health, Sriwijaya University, South Sumatera 30862, Indonesia 

 
Abstract  

Background: The postnatal complication that occurs in the first week after childbirth is one of the causes of maternal death in 

Indonesia. However, it can be prevented with postnatal care (PNC). This study aims to analyze the determinants of PNC service 

utilization in Indonesia. 

Methods: This quantitative study employed a cross-sectional study design and used secondary data from the Indonesian Health 

and Demographics Survey of 2017. The sample consisted of 14,724 women aged 15–49 years. We assessed the predictors of PNC 

service utilization using multivariate logistic regression models. 

Results: About 78.4% of the respondents utilized PNC services. The factors that have a significant association with PNC service 

utilization include the following: college and secondary of level education, working status, high economic status, residence in the 

Java–Bali region, delivery assistance by a health worker, delivery by cesarean section, and complete antenatal care during 

pregnancy. Among these, residence in the Java–Bali region is the most dominant factor associated with PNC service utilization in 

Indonesia. 

Conclusions: The difference area is a key factor in PNC service utilization. Government efforts to improve PNC service utilization 

must consider the equitable distribution of health facilities and health workers throughout the country. 

 

Keywords :  female, Indonesia, postnatal care, pregnancy, service utilization 

 
I N T R O D U C T I O N  
 

One indicator of the degree of public health in a country 

is the maternal mortality rate. One of the targets in the 

Sustainable Development Goals in 2030 is to reduce the 

maternal mortality rate to 70 per 100,000 live births. In 

2017 the World Health Organization (WHO) estimated that 

the maternal mortality rate in the world would reach 211 

per 100,000 live births.1 According to the WHO, every day, 

830 mothers die from illnesses or complications related to 

pregnancy. Nearly 75% of the causes of maternal death 

are due to bleeding, which often occurs after childbirth, 

postpartum infections, hypertension during pregnancy, 

prolonged labor, and unsafe abortion.2 Furthermore, 

most postpartum maternal deaths occur within the one-

month postpartum period, and 66% occur in the first week 

postpartum.3 To prevent complications that may occur in 

the postpartum period, such as bleeding and infection, 

the WHO has implemented a postnatal care (PNC) service 

program that aims to manage mothers’ physical and 

mental health after giving birth. 

 

According to a 2015 BPS (Indonesian Statistics) report, 

maternal mortality rate in Indonesia reached 305 per 

100,000 live births.4 In order to accelerate maternal 

mortality reduction, the Ministry of Health of the Republic 

of Indonesia has exerted efforts to ensure that every 

mother can access quality maternal health services, one 

of which is PNC for mothers and babies. The policy related 

to childbirth service itself has been stated in Permenkes 

No. 97 of 2014, which regulates maternal health services, 

including PNC service. The utilization of PNC services is 

crucial, especially in preventing unwanted events after 

birth. Data reveal that the coverage of PNC visits in 

Indonesia reported in 2017 reached 87.36%, but this 

decreased to 85.92% in the following year.5 

 

The conceptual framework of the current study is based 

on Andersen’s theory.6 Andersen described the health 

system belief model known as the behavioral model of 

health service utilization. There are three determinant 

factors in service utilization health, namely, predisposing 

characteristics, enabling factor, and need factor.6 

 

According to research, several factors can influence a 

person to utilize PNC services. For example, Gebrehiwot 

et al. reported a relationship between employment status, 

birth history and knowledge of childbirth services, on the 

one hand, and the utilization of PNC services7 on the other 

hand. A research conducted in Malawi showed that 

factors related to the utilization of PNC services included 
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age, working mothers, urban living, cesarean delivery, 

history of antenatal care (ANC), and receiving tetanus 

injections.8 The research conducted by Mon et al. revealed 

that education, income level, husband’s involvement in 

deciding childbirth service, birth order, and mothers 

concerned with recognizing childbirth danger signs are 

factors related to the utilization of PNC services.9  

 

In comparison, research on the extensive use of PNC 

services in Indonesia is still limited. The current study, 

therefore, included several regional variables. These 

variables are necessary for seeing differences in the 

utilization of PNC services among various regions in 

Indonesia. Some studies have studied associations 

between regions and health maternal utilization. For 

example, a study in Indonesia used 2013 data and found 

disparities in maternal deaths among districts/cities in the 

country, with the highest risk of maternal deaths 

occurring in Eastern Indonesia. The risk factors that most 

influenced maternal mortality were population density 

and delivery by health workers.10 Another study reported 

disparities in ANC utilization among various regions of 

Indonesia. In particular, women in the Nusa Tenggara, 

Java–Bali region, Sumatra, Kalimantan, and Sulawesi are 

4.365, 3.607, 1.370, 2.232, and 1.980 times more likely to 

make ANC visits, respectively, compared to women in the 

Papua region.11 For this reason, it is important to explore 

PNC service utilization in Indonesia by adding the regional 

variable. 

 

Another reason why it is important to study whether 

regional differences are linked to postnatal healthcare 

utilization is the extensive geographic and economic 

diversity of Indonesia. To illustrate, the Java–Bali area is 

the most densely populated region in the country where 

over 60% of the population live. The remaining provinces 

in outer Java–Bali spanning from Sumatra to the Eastern 

Islands are much less densely populated with greater 

population diversity.12 Poverty rates for the Eastern 

Islands range from 20.2% to 31.5%.13 Whether these 

demographic differences are associated with differences 

in accessibility to postnatal healthcare utilization remains 

largely unknown. Therefore, the current study aims to 

analyze the determining factors that affect the utilization 

of PNC services in Indonesia. 
 

M E T H O D S  

 

The current study used a quantitative method with a 

cross-sectional study design. Mainly, we used the 

Indonesian Demographic and Health Survey (IDHS) data 

for the year 2017. IDHS is a survey conducted jointly by 

the Central Statistics Agency (Indonesian Statistics), BKKBN 

(Indonesian National Population and Family Planning 

Agency), and the Ministry of Health of Indonesia. The 

nationwide survey was held from 24 July to 30 September 

2017. The IDHS program was funded by the U.S. Agency 

for International Development. 

The unit of analysis of this study included respondents 

from 34 provinces in Indonesia, who were successfully 

interviewed by the IDHS team. The sample comprised 

14,724 respondents, who were selected based on the 

inclusion and exclusion criteria. The independent 

variables in this study were education, employment, 

economic status, region of residence, insurance 

ownership, delivery assistance, cesarean delivery, and 

ANC visits.  

 

Data analysis involved univariate and bivariate analyses. 

The analyses were completed using the statistical package 

SPSS 23.0 for Windows. The variables were first 

summarized with descriptive statistics. Then, the 

multivariate logistic regression models were used to 

adjust the determinants of PNC service utilization. This 

study passed the ethics review of the Ethics Review Center 

of the Faculty of Public Health, Sriwijaya University, and 

was issued a Letter of Ethical Qualification No. 

020/UN9.1.10/KKE/2020. 
 

R E S U L T S  
 

The results of this study were obtained from secondary 

data featured in the 2017 IDHS, in which the study 

subjects were women aged 15–49 years who had given 

birth. The characteristics of the respondents and their use 

of childbirth services in Indonesia can be seen in Table 1.  

 

As shown in Table 1, 74.8% of the respondents utilize PNC 

services. Based on education level, they are mostly at the 

secondary education level (58.6%). The majority of 

respondents are working (51.5%) and have insurance 

(58.8%). The majority of respondents live in the Java–Bali 

region (57.6%). Those who come from a high 

socioeconomic status comprise most of the respondents 

(20.7%). Most of the respondents’ delivery assistants 

consisted of health workers (86.3%). The majority did not 

deliver via cesarean delivery (82.1%) and had complete 

ANC visits during pregnancy (91.7%). 

 

Table 2 shows the result of bivariate analysis using chi-

square test that education, occupation status, region, 

economic status, delivery assistant, delivery by cesarian 

section, and ANC visits all have a significant relationship 

with the utilization of PNC services (p < 0.05). In contrast, 

the health insurance variable does not have a relationship 

with PNC service utilization (p > 0.05). 

 

As shown in Table 3, the most influential variable, which is 

the region variable, is determined based on the largest 

adjusted prevalence ratio (PR) value. The multivariate 

analysis results show that the region’s influence could be 

seen from the PR value of 1.967 (95% confidence interval 

(CI) 1.727–2.241). This means that respondents living in 

Java/Bali are 1.96 times more likely to utilize PNC services 

compared to respondents living in the East Region with a 

CI range of 1.727–2.241 after controlling for variables of 
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education, employment, cesarean delivery, and ANC 

visits. 

 

TABLE 1. Characteristics of respondents (N=14,724) 

 

Variables N % 

Postnatal care service utilization  

   Yes 11,017 74.8 

   No   3,707 25.2 

Level of education   

   College   2,188 14.9 

   Secondary education   8,634 58.6 

   Primary education   3,902 26.5 

Having health insurance   

   Yes   8,661 58.8 

   No   6,063 41.2 

Region   

   Sumatera   3,282 22.3 

   Java/Bali   8,477 57.6 

   East Region   2,965 20.1 

Occupation status   

   Working    7,585 51.5 

   Not working   7,139 48.5 

Economic status   

   Richest   2,829 19.3 

   Richer   3,054 20.7 

   Middle   3,053 20.7 

   Poorer   2,980 20.2 

   Poorest   2,808 19.1 

Assistant delivery   

   Health worker 12,702 86.3 

   Non-health worker   2,022 13.7 

Delivery by cesarean section 

   Yes   2,632 17.9 

   No 12,092 82.1 

Antenatal care visit   

   Complete 13,501 91.7 

   Not complete   1,223   8.3 

 

D I S C U S S I O N  
 

The results show that region is the most dominant factor 

influencing the utilization of PNC services, with 

respondents living in Java–Bali having a 1.96 higher 

likelihood of PNC service utilization. This can be explained 

by the fact that the Java–Bali region is the center of 

government in Indonesia. It has facilities and 

infrastructures that offer access to better health services, 

especially PNC services compared to the East and 

Sumatra regions. Furthermore, the Java–Bali area is the 

most densely populated region in the country in which 

over 60% of the population reside. The remaining 

provinces in outer Java–Bali spanning from Sumatra to the 

Eastern Islands are much less densely populated with 

more diverse populations.12 This is in line with a research 

conducted in Zambia, which revealed that mothers living 

in the Lusaka region tend to have a higher chance of 

utilizing PNC services, because Lusaka is the capital and 

largest city in Zambia.14 The disparity in access to health 

services between the Java–Bali region and those outside 

the region, including the East and Sumatra regions, has 

long been considered problem. Development that is 

oriented and focused on Java has had a devastating effect 

on maternal health outcomes throughout Indonesia. 

Difficulties gaining access to health facilities and the 

limited availability of maternal healthcare facilities cause 

low coverage of maternal health services in the East 

region. In turn, this has an impact on the high number of 

maternal deaths in some districts/cities in Eastern 

Indonesia.10 Furthermore, health workers (doctors, 

nurses, and midwives) are still concentrated in provincial 

capitals and major cities in Indonesia and are not evenly 

distributed throughout the country. The high inequality in 

the number of midwives in the provinces of East Nusa 

Tenggara, West Kalimantan, East Kalimantan, and Papua, 

and in the number of healthcare practitioners (doctors, 

nurses, and midwives) in the province of East Nusa 

Tenggara also have an impact on the achievement of 

maternal health outcomes, including the scope of 

utilization of PNC services in Indonesia.15  

 

Another factor influencing the utilization of PNC services 

is education. This study reveals that mothers with college 

education are 1.3 times more likely to utilize PNC services. 

This is in line with research conducted by Sisay et al., who 

reported that mothers with low education levels are 0.55 

less likely to utilize PNC services compared to mothers 

with higher education levels.16 Owing to their low 

education level, they have limited knowledge of the 

importance of post-delivery services. Other studies have 

also shown that mothers with secondary or higher 

educational status are 3.6 times more likely to utilize PNC 

services than mothers with low education levels.17 

Another research conducted by Akibu et al. also reported 

that the majority of mothers who utilize PNC services have 

a secondary education (26.9%). Similarly, another study 

reported that mothers with secondary education are 3 

times more likely to utilize PNC services compared to 

those with low education.18 This is because people with 

high educational level tend to have more access to written 

information and possess a more modern cultural 

perspective compared to those who have a low 

educational level. Therefore, it can be concluded that the 

level of education can shape character and mindset, 

affecting all aspects of individuals’ lives, including the 

utilization of health services, especially the use of PNC 

services. 

 

Meanwhile, having health insurance has been found to 

have no relationship with the utilization of PNC services. 

The results of this study are in line with other studies, 

which stated that that there is no relationship between 

insurance and maternal health services. In other words, 

respondents who have health insurance do not use health 

services in collaboration with the insurance company. 

They choose other health facilities, because they feel 

comfortable with the place selected even if they have to 

separately pay for such health services.19
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TABLE 2. Bivariate analysis of postnatal care service utilization 
 

Variables 
Yes 

p PR (95% CI) 
N % 

Level of education   

   College   1,701 77.7 0.000 1.374 (1.169-1.614) 

   Secondary education   6,516 75.5 0.003 1.209 (1.065-1.373) 

   Primary education   2,801 71.8   

Having health insurance   

   Yes   6,529 75.4 0.142 1.075 (0.967-1.183) 

   No   4,488 74.0   

Region     

   Sumatera   2,312 70.4 0.000 1.250 (1.083-1.443) 

   Java/Bali   6,761 79.8 0.000 2.066 (1.814-2.353) 

   East Region   1,945 65.6   

Occupation status    

   Working   5,743 75.7 0.043 1.103 (1.003-1.212) 

   Not working   5,274 74.1   

Economic status    

   Richest   2,173 76.8 0.000 1.537 (1.292-1.826) 

   Richer   2,393 78.4 0.000 1.681 (1.442-1.960) 

   Middle   2,334 76.5 0.000 1.508 (1.292-1.761) 

   Poorer   2,199 73.8 0.000 1.307 (1.128-1.513) 

   Poorest   1,918 69.3   

Assistant delivery    

   Health worker   9,575 75.4 0.011 1.229 (1.048-1.441) 

   Non-health worker   1,443 71.4   

Delivery by cesarean section    

   Yes   2,144 81.5 0.000 1.593 (1.387-1.829) 

   No   8,873 73.4   

Antenatal care visit     

   Complete 10,304 76.3 0.000 2.302 (1.968-2.693) 

   Not complete       713 58.6   

 
TABLE 3. Multivariate logistic regression analysis 

 

Variables p PR (95% CI) 

Level of education   

   College 0.041 1.185 (1.007-1.394) 

   Secondary education 0.159 1.095 (0.965-1.243) 

   Primary education Ref  

Region   

   Sumatera 0.003 1.245 (1.077-1.394) 

   Java/Bali 0.000 1.967 (1.727-2.241) 

   East Region Ref  

Occupation status   

   Working 0.03 1.115 (1.010-1.230) 

   Not working Ref  

Delivery by cesarean section  

   Yes 0.000 1.438 (1.248-1.675) 

   No Ref  

Antenatal care visit  

   Complete 0.000 1.916 (1.641-2.338) 

   Not complete Ref  

 

Another factor that can influence someone’s use of 

insurance is perception of insurance. If a person’s 

perception of insurance is good, then she will tend to use 

it. A study in Manado reported that the number of 

National Health Insurance participants in the working 

area of Paniki Mapanget primary healthcare is the highest 

in the city of Manado. However, the coverage of service 

utilization by participants at the primary healthcare shows 

a low percentage. This is due to the community’s negative 

perception regarding the quality of services provided, 

which discourages the community members from using 

primary healthcare services.20  

 

Occupation status is one of the factors that influence the 

utilization of PNC services. This study shows that mothers 

who work have a 1.1 times higher chance of taking 

advantage of PNC services than mothers who do not 

work. This finding is in line with a research conducted in 

Ethiopia, which reported that mothers with working status 

in the formal sector have a 1.5 times greater likelihood of 

utilizing PNC services compared to mothers who do not 

work, and that the majority of those who use PNC services 

are working mothers (73.38%).21 Our finding is also in 

accordance with a research conducted by Neupane and 

Doku, who revealed that work status has a statistical 

relationship with the utilization of PNC services with a p-

value less than alpha (0.05) and that the majority of 
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mothers utilizing PNC services are working (96.2%).22 

Several factors can influence the tendency of working 

mothers to take advantage of PNC services. Working 

mothers can increase their financial capacity to take 

advantage of the promotion of good health and can make 

independent decisions to utilize health services. 

Furthermore, the position of women in working 

households is a factor that can influence decisions in 

using health services: women who work more 

independently are more likely to use health services 

compared to those who are dependent on their husbands 

or other family members.23 

 

Economic status is also one of the factors that influence 

the utilization of PNC services. This research shows that 

those with a high economic status results in a 1.68 times 

higher chance of utilizing PNC services compared to 

respondents with low economic status. This is in line with 

other studies, which reported that mothers with rich 

economic status have a 3.6 times greater chance of 

utilizing PNC services than those with very poor economic 

status.24 Another research conducted in Ethiopia revealed 

that economic status is significantly related to the use of 

PNC services: mothers with higher economic status are 

1.1 times more likely to use PNC services.25 This is because 

they have more ability to overcome the problems of 

access, especially that in terms of costs, in the use of PNC 

services. In comparison, mothers with low economic 

status are more likely to be unable to avail of services due 

to limited access to fees. 

 

Indeed, economic disparity is still an important issue in 

accessing health services. Since 2011 Indonesia has 

issued a program, namely, Jampersal (delivery insurance), 

to guarantee the financing of ANC up to PNC services. 

However, in reality, the program has not been running 

well. This is evidenced by the lack of promotion of 

activities related to jampersal policies in both the regency 

and city government levels and the implementation unit 

as well as the lack of information dissemination related to 

the substance, objectives, and impacts of the jampersal to 

the community, making the jampersal program largely 

ineffective.26 

 

Meanwhile, delivery assistance by health workers can also 

affect the utilization of PNC services. This study shows that 

mothers who give birth with the assistance of health 

workers have a 1.2 times chance of taking advantage of 

PNC services compared to those who did not deliver with 

the assistance of health workers. Research conducted in 

Nepal shows that the majority (83.9%) of mothers who 

utilize PNC services give birth with health workers.24 

Another research conducted by Chaka et al. revealed that 

the presence of birth attendants has a significant 

relationship with the utilization of PNC services: mothers 

who give birth with health workers are 3.1 times more 

likely to utilize PNC services compared to those who give 

birth with the assistance of non-health workers.27 

Similarly, a study in India also found that giving birth with 

a health worker is one of the factors influencing PNC 

service utilization; in particular, mothers who give birth 

with help from a health worker are 2.1 times more likely 

to use of PNC services compared to those who give birth 

with assistance from non-health workers.28 This is 

because mothers who give birth with health workers 

undergo a health examination after giving birth and are 

given proper education related to the importance of PNC 

in avoiding complications or health problems after 

delivery.29 Therefore, educational efforts to encourage 

mothers to choose to give birth with assistance from 

health workers must be increased in order to encourage 

the utilization of PNC services. 

 

Delivery by cesarean section has also been found to be 

one of the factors affecting the utilization of PNC service 

services. This research shows that mothers who delivered 

by cesarean section have a 1.5 times higher chance of 

utilizing PNC after giving birth. In line with a research 

conducted in Tanzania, mothers who gave birth by 

cesarean section have a 2.9 times greater likelihood of 

utilizing PNC after birth.30 This is because mothers who 

deliver by cesarean section tend to be more vulnerable to 

various postpartum complications, such as bleeding, 

infections, and other problems. In fact, a study has shown 

that women who have a cesarean delivery are more at risk 

of postpartum bleeding.31 Thus, doing PNC properly is one 

way of reducing the risk of complications and preventing 

maternal death due to complications during the 

postpartum period. 

 

Finally, complete ANC visit is also known to be a strong 

factor influencing the utilization of PNC services. This 

study shows that mothers who undertake complete ANC 

visits during pregnancy have a 2.3 higher chance of 

utilizing PNC services. Research conducted in Tigray also 

showed that mothers who complete ANC visits during 

pregnancy have a 4.1 times greater likelihood of utilizing 

PNC service.32 This can be attributed to the fact that 

mothers who use ANC services during pregnancy tend to 

interact more with health workers, who can influence the 

decisions of mothers in the use of PNC services. In 

particular, the education and counseling provided by 

health workers during ANC visits can increase mothers’ 

desire to utilize sustainable maternal health services, 

including giving birth with the assistance of health 

workers and availing of PNC services.33 At the same time, 

the information provided during the ANC visit is a major 

factor influencing a mother’s decision to utilize PNC 

services. The Ministry of Health Indonesia has a policy of 

promoting and educating the community about the 

importance of ANC and skilled attendance at birth 

through health worker and cadres.34 

 

This study has some limitations that need to be discussed. 

First, this study used secondary data, so it only explored 

the available variables in the dataset. Several other 
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variables, such as the mother’s awareness of the 

puerperium’s danger signs, place of delivery, sequence 

birth, and knowledge of the mother about postpartum 

services, were not included in this study due to data 

limitations. Second, this study used a cross-sectional 

study design, so it is possible to have information bias 

when requesting data. Furthermore, this research design 

can only see the relationship between the variables 

studied without being able to see a causal relationship 

among them. 
 

C O N C L U S I O N S  
 

Our study finds that the variables that are significantly 

related to the utilization of PNC services are education, 

region, occupation status, economic status, delivery 

assistance, delivery by cesarean section, and complete 

ANC visit during pregnancy. Mothers from the Java–Bali 

region tend to have better PNC service utilization than 

their counterparts from other parts of the country. We 

also find that difference area is a key factor in PNC service 

utilization. In line with these findings, it is recommended 

that government efforts to improve PNC service utilization 

must ensure the equitable distribution of health facilities 

and health workers throughout the country. 
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Abstract  

Background: Bullying is a common violence in school and has become a major public health and global concern. Bullying 

influences mental health and is identified as a leading factor of depression. Therefore, this study aimed to identify bullying 

prevalence and its association toward psychological disturbances (stress, anxiety, and depression). 

Methods: This cross-sectional study was conducted in three secondary schools in Kuantan. After obtaining consent from 

parents/guardians, participants were asked to answer a self-administered questionnaire, including School Climate Bullying 

Survey, Depression Anxiety Stress Questionnaire-21, Patient Depression Questionnaire, and Generalized Anxiety Disorder. 

Demographic data were self-reported. Data were analyzed using SPSS version 20.0, and chi-square and correlation tests were 

conducted for variables. 

Results: A total of 207 students were included in this study. Of respondents, 50.7% were boys and 49.3% girls, and the majority 

(92.8%) were Malays. Of students, 63.2% were involved in bullying problems through the school years, with verbal bullying as the 

highest (55.1%). Bullying is significantly associated with stress (p = 0.045), anxiety (p = 0.018), and depression (p = 0.012). 

Conclusions: School children in Kuantan continue to be involved in bullying. The current study supported that involvement with 

any bullying activity was associated with psychological disturbances including anxiety, stress, and depression. 

 

Keywords :  bullying, child, cross-sectional study, Malaysia, psychology 

 
I N T R O D U C T I O N  
 

Bullying can be defined as when a person uses his or her 

strength or power to harm or torture another person 

repeatedly. Bullying can take many forms including 

physical, verbal, social, and cyber.1 Bullying can happen 

anywhere but is commonly reported in the school 

setting, and the most common types are verbal and 

physical.2 Verbal bullying occurs when bullies repeatedly 

tease, put down, or insult someone purposely, whereas 

physical bullying involves repeatedly hitting, kicking, or 

shoving someone weaker on purpose.3 It became a 

serious problem among school-age children as they 

result in negative impacts on students’ academic 

performance, psychological well-being, social 

adjustment, and physical wellness.4  

 

Students who are bullied or victimized are more likely to 

develop anxiety, panic disorder, and sociality compared 

with bully-victims and perpetrators.5,6 These conditions 

will trigger the students’ psychological health status that 

causes stress, anxiety, and depression. The Ministry of 

Education Malaysia in 2016 reported that the prevalence 

of bullying was more than 14,000 cases between 2012 

and 2015.7  

 

Many studies on bullying and health established the links 

between low self-esteem, anxiety, depression, and 

adjustment problems among bullied victims.8,9 Students 

who are bullied had a higher prevalence of suicidal 

ideation than those who were not bullied. The predictors 

of suicidal ideation among the students were depression, 

anxiety, stress, bullying, and low-esteem.10 Although the 

prevalence of bullying has been reported previously, the 

number in suburban areas is scarce. The impact on 

school children in one of the east-coast city of Peninsular 

Malaysia is also unknown. Therefore, this study aimed to 

identify the bullying prevalence and its association 

toward psychological disturbances (stress, anxiety, and 

depression). 
 

M E T H O D S  

 

This cross-sectional study was conducted from March to 

April 2019 with approval from the Kulliyyah of Nursing 

Postgraduate Research Committee (IIUM/313/C/20/4/10), 

IIUM Research Ethics Committee (IREC 2019-035), and 
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Ministry of Education (KPM.600-3/2/3-eras(3386)). The 

parent/legal guardians were asked for the 

assent/consent for the participation of the selected 

children, whom their identity and participation would not 

be revealed to anyone. All information was kept 

confidential, and results from the collected data were 

reported anonymously, with no references to specific 

individuals. 

 

We applied a simple random sampling method to select 

the schools in Kuantan, Pahang, and convenience 

sampling method for eligible participants. School 

children were included if they were Malaysians, aged 13–

17 years, and physically and mentally intact. Those who 

were not willing to participate were excluded. 

 

The sample size was calculated using the online sample 

size calculator Raosoft® (Raosoft Inc., USA).11 The 

minimum effective sample for this study was n = 207, 

with a confidence level of 95%, a response distribution of 

50%, and total estimated schoolchildren of 1300. We 

managed to secure 207 participants from three schools 

whose parents/guardian assented/consented to 

participate in this study, completed the questionnaire, 

and considered them for analysis. During the data 

collection, all the respondents were gathered at the 

school’s hall, and a hard copy of the questionnaire was 

distributed after the researcher explained the study. 

Respondents were given about 30 min to answer all 

questionnaires. 

 

Participants who assented/consented to participate in 

the study were asked to complete a set of self-

administered questionnaires written bilingually. It 

consists of five parts, namely, sociodemographics data, 

School Climate Bullying Survey,12 Depression Stress 

Anxiety Scale (DASS-21),13 Generalized Anxiety Disorder 

Scale (GAD-7),14 and Patient Depression Questionnaire-9 

(PHQ-9).15 For the DASS-21, only the stress scale part was 

used in this study because GAD-7 and PHQ-9 have more 

excellent validity.16 The sociodemographic data consist of 

four questions, including age, gender, ethnicity, and 

family income. The School Climate Bullying Survey 

consists of ten questions with four options to classify the 

prevalence of bullying based on the four types of 

bullying. The stress scales of DASS-21 and GAD-7 consist 

of seven questions with four options to measure the 

stress and anxiety levels of the students. The last part 

was the PHQ-9 that consists of nine questions related to 

depression. The scores of all three parts of the 

psychological disturbance questionnaires were added to 

classify the level of the respondents.  

 

Data were analyzed and transformed using IBM SPSS 

version 20. Data were descriptively analyzed, whereas 

associations between bullying and psychological 

disturbances were determined using the chi-square test. 

A p of 0.05 or less indicates statistical significance. 

R E S U L T S  
 

A total of 207 secondary school students with mean age 

of 14.5 ± 1.2 from three schools in Kuantan, Pahang, 

participated in this study. Table 1 shows the 

sociodemographic factors of the respondents. Based on 

the survey, there were 105 (50.7%) boys and 102 (49.3%) 

girls, and the mean age was 14.49 years. Besides, most 

students in this study were Malays 192 (92.8%), followed 

by Indians 9 (4.3%) and Chinese 6 (2.9%). Meanwhile, 105 

(50.7%) students have a family income between Ringgit 

Malaysia (RM) 1000 and RM 3000 per month. 

 

TABLE 1. Distribution of sociodemographic factors, 

prevalence and types of bullying, and prevalence of 

stress, anxiety, and depression 
 

Variables 
Frequency 

(N) 

Percentage 

(%) 

Age (Years old)   

   13    50 24.2 

   14    81 39.1 

   16    76 36.7 

Gender   

   Male 105 50.7 

   Female 102 49.3 

Ethnicity   

   Malay 192 92.8 

   Indian     9   4.3 

   Chinese     6   2.9 

Family Income   

   <RM 1000   15   7.2 

   RM 1000 – RM 3000 105 50.7 

   RM 3001 – RM 4999   38 18.4 

   ≥RM 5000   49 23.7 

Bullying School Climate Survey 132 63.2 

Types of bullying   

   Physical    44 21.2 

   Verbal  114 55.1 

   Social    64 30.8 

   Cyber   23 11.1 

Depression Anxiety Stress scale (DASS) 

   Normal stress 143 69.1 

   Mild stress           31 15.0 

   Moderate stress           19            9.2 

   Severe stress           11            5.3 

   Extremely stress             3            1.4 

Generalized Anxiety Disorder 7 (GAD-7) scale 

   None-minimal anxiety 122 58.9 

   Mild anxiety           58 28.0 

   Moderate anxiety           20            9.7 

   Severe anxiety             7            3.4 

Patient Health Question 9 (PHQ-9) scale 

   Minimal depression           87 42.0 

 Mild depression           69 33.3 

 Moderate depression           37 17.9 

 Moderately severe depression           11            5.3 

 Severe depression             3            1.4 
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Table 1 also shows the Bullying School Climate Survey, 

which indicated that 132 (63.2%) students were involved 

in bullying problems through the school years, whereas 

75 (36.2%) were never involved. Verbal bullying has the 

highest reported incidence among the school children (n 

= 114, 55.1%), followed by social (n = 64, 30.8%), physical 

(n = 44, 21.2%), and cyber (n = 23, 11.1%).  

 

The psychological disturbances measured based on 

stress, anxiety, and depression can be seen in Table 1. 

School children reported that they were having a 

combination of mild, moderate, or severe stress (n = 64, 

30.9%), anxiety (n = 85, 41.1%), and depression (n = 120, 

58%). Most of the students reported a normal stress level 

143 (69.1%), followed by mild stress 31 (15.0%); only 3 

(1.4%) students reported having an extreme stress level. 

Meanwhile, most of the students reported having none-

minimal anxiety (n = 122, 58.9%), followed by mild (n = 

58, 28.0%), moderate (n = 20, 9.7%), and severe (n = 7, 

3.4%) anxiety. For depression, only 87 students (42.0%) 

reported having a normal or minimal depression level, 

whereas 120 (58.0%) experienced depression regardless 

of severity level.  

 

Table 2 shows that bullying is significantly associated 

with stress (p = 0.045), anxiety (p = 0.018), and 

depression (p = 0.012). 
 

D I S C U S S I O N  
 

Findings from this study indicated that most respondents 

were involved in bullying throughout school years as 

consistently reported by the Ministry of Education 

Malaysia.7 Another review reported that bullying peaks 

among 12–15 years old and continues to decline by the 

end of high school.2 Another study estimated that 

approximately 20–25% of young people were specifically 

involved in bullying as victims, perpetrators, or both.6 

Bullying not only negatively affects the health of both 

bullies and victims but also harms the audience.17 

 

The most common type of bullying was verbal, followed 

by social. This result was supported by a study among 

universities in Virginia, where the verbal form of bullying 

was the most common occurrence among students 

followed by the social form.12 The impact of verbal and 

social forms has greater and long term damage to 

victims in terms of psychological status. In this study, 

cyberbullying has been shown as the least common 

among the respondents, although the statistics have 

increased globally.18 This could be due to the number of 

school children having lesser technology update than 

adults within the population of study context. 

 

Bullying is also associated with psychological 

disturbances among school children. It has the risk of 

poor sleep quality,19 stress, anxiety, and depression.20 

This finding is also supported by other studies that 

indicated that bullying is associated with academic 

performance and mental health status.7,21 Thus, bullying 

is added to the list influencing mental well-being among 

school children despite obesity, which was reported 

earlier.22,23 Moreover, students who have disabilities, are 

suffering from obesity, or belong to ethnic or sexual 

minorities are at greater risk of being victimized than 

their peers.9 

 

TABLE 2. The association of bullying and psychological disturbances 
 

Variables N 

Bullying activities (N = 207) 

p a Have been involved with bullying 

N (%) 

Never been involved with bullying 

N (%) 

Stress   
  

 

   Normal  143 84 (58.7) 59 (41.3) 0.045* 

   Mild    31 26 (83.9) 5 (16.1)  

   Moderate   19 12 (63.2) 7 (36.8)  

   Severe    11 9 (81.8) 2 (18.2)  

   Extremely     3 1 (33.3) 2 (66.7)  

Anxiety   
  

 

   None-minimal  122 69 (56.6) 53 (43.4) 0.018* 

   Mild   58 44 (75.9) 14 (24.1)  

   Moderate   20 16 (80.0) 4 (20.0)  

   Severe    7 3 (42.9) 4 (57.1)  

Depression   
  

 

   Minimal 87 50 (57.5) 37 (42.5) 0.012* 

   Mild 69 48 (69.6) 21 (30.4)  

   Moderate 37 28 (75.7) 9 (24.3)  

   Moderately severe  11 3 (27.3) 8 (72.7)  

   Severe    3 3 (100) 0 (0.0)  
*Significant at p < 0.05; aChi-square test. 
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Studies that also addressed the issues of causality found 

that bullying problems most likely lead to anxiety, 

depression, social withdrawal, delinquent behavior, and 

poor academic performance.24,25 At first, they might 

experience stress and anxiety, but in the long term, this 

condition might lead to depression as stress and anxiety 

have been identified as predisposing factors of 

depression.10 The victims of bullying frequently 

experience anxiety, low self-esteem, vulnerability, 

depression, introversion, oversensitivity, and withdrawal 

from social activities; thus, higher levels of physical 

fitness can favor higher well-being in children and 

adolescents.26 In particular, the risk factors reported at 

the adolescent stage for the development of violent 

behavior toward peers are as follows: low life 

satisfaction, high psychological distress, lack of empathic 

capacity, a propensity to depressive symptomatology, 

and low self-esteem.20 

 

Another study also indicated that psychological distress 

completely mediated the relationship between school 

bullying victimization and breakfast skipping in girls, 

whereas that relationship was only partially mediated 

between boys.27 

 

The previous study discussed that the academic 

outcomes of bullied students were below the normative 

expectation as most of them earned a lower grade in 

achievement tests and were poorly engaged with the 

teacher for academic purposes.28,29 These students also 

have difficulties making friends, have a poor relationship 

with classmate, and experience loneliness.  

 

Similar to other studies, this study has a range of 

strengths and limitations. One strong point is the sample 

size of school children in the east-coast region of 

Peninsular Malaysia for whom data on bullying and 

psychological are not available. However, the limitation 

of the study is that other variables, such as academic 

performance and social status, may be considered 

important factors affecting depressive symptoms among 

school children. Socioeconomic factors have been stated 

to be linked to bullying prevalence as it has been 

proposed that adolescents of lower social groups are 

more vulnerable to victimization than adolescents from 

high socioeconomic status.30 Further research strategies 

in bullying are suggested to enhance the understanding 

of bullying among school children.31 
 

C O N C L U S I O N S  
 

This study shows that bullying continues to be frequently 

experienced by school children. The current study 

supported that involvement with any bullying activity was 

associated with psychological disturbances including 

anxiety, stress, and depression. Current evidence may be 

used to inform governmental or nongovernmental 

organizations to pay attention to this behavior among 

school children. Further strategies could be implemented 

before the number of mental health illness increases 

among our future generations. 
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Soft Drink Consumption Patterns of Middle School Students 

in North Okkalarpa 
 

Moh Moh Thwe* , Sein Yaw May, Min Htike Aung 
 
Department of Community Health Nursing, University of Nursing, Yangon 11131, Myanmar 

 
Abstract  

Background: Urbanization and economic development in Myanmar have brought about culture and dietary transition from a 

traditional to a westernized diet. The health of the nation, especially the youth, may influence the changing dietary patterns: i.e., 

the higher the soft drink consumption, the higher the prevalence of soft drink-related diseases. 

Methods: This cross-sectional study was carried out among 250 middle school students in North Okkalarpa Township, Yangon 

Region. Data were collected using self-structured questionnaires, and respondents were selected by using simple random 

sampling method. 

Results: In this study, 81.2% of the students consumed soft drink once a day, and the main reasons were taste, preference, and 

availability at home. Chi-square test showed significant relationship between gender and soft drink consumption patterns (p = 

0.005), and a strong significant relationship was observed between education level and soft drink consumption patterns (p = 

0.000). However, Kruskal–Wallis statistics showed significant relationship between education level and soft drink consumption 

habit (p = 0.003). 

Conclusions: This study focused on the knowledge regarding soft drink, habits, and consumption patterns among students. This 

study highlighted that knowledge of preventive measures of non-communicable diseases since school age can also reduce the 

disease burden of Myanmar. 

 

Keywords :  middle school students, non-communicable diseases, soft drink consumption  

 
I N T R O D U C T I O N  
 

Soft drinks are a source of hydration and become 

increasingly popular in summer seasons, more readily 

available at home and school food stand, and often 

advertised through bill boards or Internet.1 Although soft 

drinks, which are also known as health drinks, provide 

nutrition for growing children,2 many studies have 

indicated that the large amount of calories in sweetened 

soft drinks can lead to tooth decay and overweight and is 

a major contributor to obesity and diabetes.2,3 In many 

middle-income countries, teenagers have transitioned 

swiftly from being underweight to being overweight. 

These factors influenced the increase in the intake of 

energy-dense foods, which lead to weight gain and poor 

life-long health outcomes.4 

 

Taste is conveyed to be a main factor in the decision by 

school children to choose soft drinks over other 

beverages. The school is the most dominant location 

for the child after home,5 and schools play a 

prominent role in the education of children at an early 

age.6 Previously, at a state in Myanmar, school 

canteens only sold traditional Myanmar drinks, such as 

tamarind, plum, and saykalamae juices. These drinks 

were natural, do not contain artificial coloring, and thus 

safe for consumption. However, many popular drinks 

are created and advertised currently, and students were 

more interested in new brand of soft drinks, which may 

be associated with the development of non-

communicable diseases (NCDs). 

 

Many adult health problems, such as obesity and 

hypertension, have originated from unhealthy dietary 

habits during childhood.7 The Global School-based 

Student Health Survey (GSHS) 2013 indicated that 

Myanmar is one of the eight ASEAN countries with 

prevalence of overweight or obesity.8 By contrast, 2016 

Myanmar GSHS demonstrated the prevalence of 

unhealthy behaviors, such as unhealthy dietary habits 

including eating junk foods (46%) and drinking 

carbonated soft drinks (45%).9 Other studies have shown 

a positive relationship between soft drink consumption 

and increase rate of overweight and NCDs.10 Thus, 

Myanmar’s public health decision-makers face the 

greatest challenges on what is the best way to explicate 

these burdens.11 

 

Another study showed that weekly consumption of soft 

drinks among children varied from 16.9% to 29.0%.12 In 

another study, many people consumed various types of 

drinks without knowledge of the harmful effects of soft 

drink consumption.13 By contrast, many studies on soft 

drink intake were carried out in other countries, but 
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research of soft drink consumption in Myanmar is 

limited. Moreover, as a long-term NCD prevention, health 

education is a priority in school age population, and 

school nurses play a major role in counseling for many 

health problems.14 Therefore, this study aimed to assess 

patterns of soft drink consumption among middle school 

students in North Okkalarpa Township. 
 

M E T H O D S  
 

This study was approved by the Research and Ethics 

Committee of the University of Nursing, Yangon. 

Approval was obtained from the respective authorities 

from the study area prior to commencing the study. As 

the respondents were students aged <18 years, informed 

consent was obtained from their guardians. Before 

signing the consent form, contents of the information 

sheet and consent form were fully explained to the 

guardians. The information sheet and consent form were 

prepared in both English and Myanmar language for 

ease of understanding. Study commenced after 

obtaining permission from the guardian and verbal 

consent from the respondents. Numerical codes were 

used to substitute the names of the respondents to 

maintain confidentiality and anonymity. 

 

The cross-sectional study, which was conducted to 

describe soft drink consumption patterns among middle 

school students in North Okkalarpa Township, Yangon 

Region, was carried out from May 2018 to October 2018. 

Cochran’s formula with 95% confidence interval was 

applied for sample size calculation and was determined 

by a proportional estimation of soft drink consumption 

among adolescents based on the data of Ratnayake and 

Ekanayake (2012), who conducted a similar study in Sri 

Lanka and found an overall soft drink consumption rate 

of 82%.15 

 

The inclusion criteria were as follows: students who 

presented at data collection day, students in grades 5–8, 

and students who volunteered to participate with 

permission of their guardians. A total of 250 respondents 

were collected by using simple random sampling 

method. 

 

A self-structured questionnaire was developed and used 

in the study. Research questionnaires were based on the 

Sugar Intake for Adult and Children Guideline from the 

World Health Organization,16 other relevant studies on 

soft drink consumption, and other related studies.2,7 The 

instrument has a total of 38 items, divided into four 

parts: sociodemographic characteristics, patterns of soft 

drink consumption, knowledge regarding soft drink, and 

soft drink consumption habits. As content validity is the 

second most important criterion for evaluating a 

quantitative instrument,17 the content validity of this 

instrument was confirmed by five experts who were well 

experienced in public health, school health and nutrition, 

and community health nursing. In this study, the overall 

scale of the content validity index was 0.98. 

 

The pretesting questionnaire was administered in 30 

middle school students from Tharkayta Township, 

Yangon Region, to test the clarity and reliability of the 

instrument. The reliability of the instrument (Cronbach’s 

alpha coefficient) to test the knowledge regarding soft 

drink consumption and soft drink consumption habit 

was tested using SPSS version 20.0 (IBM Corp., Armonk, 

NY, USA). Thereafter, the questionnaire was modified 

based on the pretesting results. For data collection, the 

weight and height of the respondents were measured 

first. Then, in a private room, data were collected from 

each student with the help of the class teacher. Face-to-

face interview method was employed, and each 

respondent was given 20–30 min to answer all questions. 

 

The completed data were entered, processed, and 

analyzed with SPSS version 20.0.18 In this study, 

descriptive and inferential statistics were used. 

Descriptive analysis involved the frequency and 

percentage of sociodemographic data, soft drink 

consumption patterns, and soft drink consumption 

habits. Moreover, correct response to knowledge 

regarding soft drink consumption was scored 1, and 

incorrect response and “don’t know” response was not 

given a score. According to the total score of knowledge 

assessment, knowledge level was categorized in two 

groups. In the inferential statistics, chi-square test was 

conducted to describe the association of 

sociodemographic characteristics with consumption 

patterns, knowledge level with sociodemographic 

characteristics, and knowledge level with consumption 

patterns. Furthermore, the Kruskal–Wallis test was used 

to find the association of sociodemographic 

characteristics with soft drink consumption habits. In this 

study, p < 0.05 was determined as significant.19 
 

R E S U L T S  
 

Table 1 shows the sociodemographic characteristics of 

the middle school students (age range, 10–14 years). This 

age group was predominantly composed of 13-year-old 

students (30.4%). Overall, 135 (54%) female students 

participated in the study, and 88 (35.2%) of the 

respondents were grade 7 students. As regards the body 

mass index (BMI), 170 (68%) students were underweight. 

Most of the guardians were working as a company or 

private staff (n = 62, 24.8%). When respondents were 

asked about the source of information regarding soft 

drink, majority (36.4%) learned about them from 

television or radio. 

 

Table 1 also shows the soft drink consumption patterns 

of middle school students. As regards the consumption 

patterns, 142 (56.8%) middle school students consumed 

soft drink once a day, while 17 students (6.8%) never 
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consumed any type of soft drink. In terms of the amount 

of soft drink, 203 (81.2%) students drank a small bottle of 

soft drink each time and 219 (87.6%) students consumed 

2–5 small bottles per week. Moreover, 217 (83.6%) 

students consumed soft drinks advertised on television. 

On the assessment of personal factors, 177 (70.8%) 

students drank soft drink by choice and 54 (21.6%) were 

influenced by friends. As regards accessibility, 129 

(51.6%) respondents drank soft drink near their house. In 

this study, 181 (72.4%) students had high level and 69 

(27.6%) had low level of knowledge regarding soft drink. 

According to the median score, low knowledge score had 

(<7) marks and high knowledge score had (≥7) marks. 

  

Table 2 presents the association of gender with 

consumption patterns of middle school students. The 

consumption patterns comprised frequency of 

consumption, amount of soft drink with each 

consumption, and amount of soft drink consumed per 

week. In this study, gender was not associated with the 

frequency of soft drink consumption. By contrast, both 

male (73.9%) and female (87.4%) students consumed a 

small bottle (<340 ml) each time. Chi-square test showed 

an association between the amount of soft drink 

consumed each time and gender (p = 0.005). Moreover, 

94.8% of the female students consumed 2–5 small 

bottles of soft drink per week, compared with 79.1% of 

male students, and the chi-square statistics also showed 

a strong association between the amount of soft drink 

per week and gender (p = 0.000). 

 

As shown in Table 3, the mean rank of grade 8 (149.68) 

students was higher than the remaining grades. The 

Kruskal–Wallis statistics also showed significant 

difference in the education level (p = 0.003). Therefore, 

soft drink consumption habit was found to be associated 

with the education level of the students. 

 

TABLE 1. Sociodemographic characteristics and soft 

drink consumption patterns of middle school students (N 

= 250) 

 

    Variables 
Number of 

respondents 

Percentage 

(%) 

Age (years old) 

   10    38 15.2 

   11    50 20.0 

   12    74 29.6 

   13    76 30.4 

   14    12  4.8 

Gender 

   Male 115 45.0 

   Female 135 54.0 

Education Level 

   Grade 5   48 19.2 

   Grade 6   65 26.0 

   Grade 7   88 35.2 

   Grade 8   49 19.6 

Table 1 continues. 

    Variables 
Number of 

respondents 

Percentage 

(%) 

Body Mass Index 

   Underweight 170 68.0 

   Normal   70 28.0 

   Overweight   10 4.0 

Guardian’s Occupation 

   Own business   62 24.8 

   Company or private staff   70 28.0 

   Government staff   38 15.2 

   Daily wager   44 17.6 

   Dependent   36 14.4 

Source of information regarding soft drink 

   Television   91 36.4 

   Internet   21   8.4 

   Magazine   17   6.8 

   Family   47 18.8 

   Health talk   74 29.6 

Frequency consumed   

   One time per day 142 56.8 

   More than 1 time per day   23   9.2 

   2 to 4 times per week   61 24.4 

   More than 5 times per week    7   2.8 

   Never   17   6.8 

Amount of soft drink per one time  

   Small bottle (< 340 ml) 203 81.2 

   Large bottle (> 340 ml)   40 16.0 

   More than 500 ml     7   2.8 

Amount of soft drink per week  

   2–5 Small bottle 219 87.6 

   2–5 Large bottle   31 12.4 

Internal factor relating soft drink 

   Feeling thirsty   67 26.8 

   Hungry   12   4.8 

   Like taste 148 59.2 

   Without reason   23   9.2 

Advertisement relating soft drink 

    On billboard, pamphlets, or poster    33 13.2 

   On television 217 86.8 

Personal factor relating soft drink 

   Family members   19   7.6 

   Friends   54 21.6 

   Own choice 177 70.8 

Accessibility to soft drink   

   Near school   74 29.6 

   On the way to school   29 11.6 

   At home   18   7.2 

   Near home 129 51.6 

Knowledge Level regarding soft drink 

   High level (Score ≥7) 181 72.4 

   Low level (Score <7)   69 27.6 
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TABLE 2. Association of gender with the consumption 

patterns of middle school students (N = 250) 

 

Consumption patterns 
Gender (Frequency (%)) 

Male Female 

Frequency consumed   

   One time per day 70 (49.3)   72 (50.7) 

   More than 1 time per week 37 (40.7)   54 (59.3) 

   Never   8 (47.1)     9 (52.9) 

Amount of soft drink per one time 

   Small bottle (< 340ml) 85 (73.9) 118 (87.4) 

   Large bottle (> 340ml) 30 (26.1)   17 (12.6) 

Amount of soft drink per week 

   2–5 Small bottle 91 (79.1) 128 (94.8) 

   2–5 Large bottle 24 (20.9)   7 (5.2) 

 

TABLE 3. Association between soft drink consumption 

habit and education level of middle school students (N = 

250) 

 

Grades N Mean rank 

Grade 5 48   95.92 

Grade 6 65 129.22 

Grade 7 88 125.43 

Grade 8 49 149.68 

 

D I S C U S S I O N  
 

This study investigated soft drink consumption patterns 

of middle school students, considering the 

sociodemographic characteristics, including age, sex, 

education level, BMI, occupation of guardians, and 

information regarding soft drink consumption. In the 10–

14 years age group, 13-year-old students were 

predominant. This result is nearly similar to the results of 

a previous study of 9–12-year-old students, which was 

conducted to determine the association of beverage 

intake among children and parent home-related 

factors.20 As regards gender, over half of the 

respondents (54%) were female, while 48% were male, 

and this concurred with the finding of a study conducted 

in South Africa, describing soft drink consumption 

patterns among grade 11 and 12 students, in which 

56.8% and 43.2% of the respondents were female and 

male, respectively.2 At present, as various types of soft 

drink are accessible everywhere and every time in 

Myanmar, soft drink intake had increased in all age 

groups and in both men and women. 

 

As regards the BMI, this study used the CDC guideline for 

BMI range (2014).21 Moreover, WHO described that while 

<1% of children and adolescents aged 5–19 years were 

obese in 1975, more than 124 million children and 

adolescents were obese in 2016.22 Although among 

children and adolescents aged 10–19 years in Yangon 

7.6% of both sexes were obese,23 students with 

underweight status (68%) were predominant in the 

present study. In addition, this finding did not agree with 

the results of a previous study, in which 25.5% of the 

children were overweight, 36.5% of the participants were 

obese, 62% of the Kuwaiti children were obese.7 Nearly 

all respondents were underweight; therefore, it can be 

assumed that BMI did not depend on the consumption 

of soft drinks. Considering the occupation status of the 

guardians, fathers of most students were working as 

company or private staff. In Myanmar, many school 

children were reared by guardians and only given pocket 

money. Moreover, parents’ income was considered one 

of the factors that affect students’ habit of consuming 

soft drinks. Moreover, in this study, the main source of 

information regarding soft drink was the television. 

Nowadays, advertising on television is a more popular 

means of interaction among adolescent, and 

advertisements directly affected children’s food 

consumption. 

 

In this study, more than half of the respondents (56.8%) 

consumed soft drink once a day, and this finding was 

nearly similar to that of another study in which 40% of 

the university students from Saudi Arabia consumed 

sweetened beverage.24 As regards the amount of soft 

drink consumption, we assumed that nearly all students 

consumed a small bottle of soft drink once a day and 

once a week. In a previous study, 12% of the 

respondents agreed to buy an advertised soft drink.2 In 

the present study, 86.8% of the students consumed soft 

drink because it was advertised on television. Moreover, 

television is the main source of knowledge regarding soft 

drink, which may indicate that the students spend their 

leisure time in watching television. In addition, 

accessibility of soft drink was one of the factors that 

affect soft drink consumption. In the present study, 

58.8% of the respondents have readily available soft 

drink at home and 41.2% can easily them buy at school. 

In another study conducted in the United States, 50% of 

middle school students consumed soft drink available at 

school.25 School is the second place for adolescents, and 

various types of soft drink are easily available around the 

school.26 Another issue is that there is a high supply of 

soft drink in school, so students tend to consume more 

soft drinks. 

 

Moreover, the instrument contains 13 items about 

knowledge level of students. Education was categorized 

into two groups according to the median score of the 

students: 27.6% of the students had low level and 72.4% 

had high level of knowledge on soft drink. This result was 

similar to that of a previous study of Nigerian Institution 

undergraduates, showing that 86.7% of the students had 

adequate knowledge, while 13.3% had inadequate 

knowledge on the health implication of excessive intake 

of sweetened beverage.27 In a study of 273 junior high 

school students in Ghana, only 22.2% had no knowledge 

of soft drinks.28 In the present study, nearly all students 

can answer the questionnaires correctly. Nowadays, as 
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technology and social media have become more 

advanced, the students can get health knowledge 

through social media. 

 

In the analysis of the association of sociodemographic 

characteristics with soft drink consumption patterns, the 

chi-square test showed that gender was associated with 

the amount of soft drink with each consumption. In this 

study, 87.4% of the female students had consumed soft 

drink. However, another study revealed that boys had 

significantly higher sweetened beverage consumption, 

with 504 ml at each time.29 By contrast, gender was 

found to be strongly associated with the amount of soft 

drink consumed per week. Although more female 

students participated in the study, 20.9% of the male 

students consumed large amounts of soft drink 

compared with 5.2% of female students. In addition, 

59.3% of the female students consumed soft drink more 

than one time per week, but no association was found. 

The result did not correspond to results of other studies, 

showing that nearly 82% of Sri Lankan adolescents 

consumed soft drinks more than one time per week and 

that gender was associated with the frequency of 

consumption.15 

 

The analysis of the association of sociodemographic 

characteristics with soft drink consumption habits, we 

found that the habits of students and patterns of taking 

soft drink became part of their activities of daily living. In 

this study, grade 8 students significantly consumed more 

soft drink than other grades. The Kruskal–Wallis statistics 

also showed that a soft drink consumption habit was 

significantly associated with the education level of the 

students. In Myanmar, the basic education system has 

three levels: primary, middle, and high level. In this 

study, all respondents were middle school students. The 

respondents were divided in to four grade levels, who 

have various consumption habits. Compared with other 

countries, although the age range was similar, the grade 

levels were quite different.30–32 Besides, only a few 

studies have investigated the association of soft drink 

consumption habits with education level. 

 

This study has some limitations. First, this study only 

included representative students from the only basic 

middle school in a township in Myanmar. Second, a self-

structured questionnaire was developed and used in this 

study, and soft drink-related research was limited. Thus, 

it was difficult to compare the present results with those 

of other studies. Third, two individuals measured the 

height and body weight of the students, so errors may 

have occurred on the BMI measurement. Moreover, this 

study had a cross-sectional design. Only the association 

of consumption patterns, knowledge, and habits 

regarding soft drink consumption was revealed in this 

study. 
 
 

C O N C L U S I O N S  
 

This study evaluated the sociodemographic 

characteristics, soft drink consumption patterns, 

knowledge regarding soft drink, and consumption habits 

among students attending basic education middle 

schools at North Okkalarpa Township. This study found 

not only descriptive data but also inferential statistics. 

Nowadays, in any age and gender, consumption patterns 

of soft drink have increased. Many environmental 

factors, such as nearness of the house, exposure to 

advertisement of soft drinks, and media development 

were the main causes of increased soft drink 

consumption. The students consumed soft drink 

unaware of the risk factors of regular intake of soft drink. 

Therefore, the school is the most appropriate place to 

promote health throughout life. Finally, this study 

highlighted not only knowledge regarding soft drink 

consumption also described that knowledge of 

preventive measures for NCDs since school age can also 

reduce the disease burden of Myanmar. 
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Abstract  

Background: Childhood malnutrition is a global public health concern. For Myanmar, mothers play a prominent role in improving 

the nutritional status of children as they prepare meals for children. 

Methods: This community-based cross-sectional analytical study was conducted on 367 mother-child pairs (6–10 years). 

Significantly, systematic random sampling and structured questionnaires were utilized in this study. 

Results: The mean age of mothers was 35.73 ± 6.9 years, and a majority had fair nutritional knowledge (52.3%), good self-efficacy 

(79.8%), and good practice of meal preparation (59.4%). The prevalence of childhood malnutrition was categorized as stunting 

(18.2%), underweight (18.8%), wasting (13.3%), overweight (9.0%), and obesity (6.5%). Only 34.2% of children were in the normal 

nutritional status. The nutritional knowledge of mothers was associated with the age and education of mothers, child ownership, 

monthly food budget, and height-for-age (p < 0.05). Mothers’ self-efficacy was associated with education, child ownership, 

monthly food budget, height-for-age, and weight-for-age (p < 0.05). The meal preparation practice of mothers was associated 

with their education, child ownership, monthly food budget, height-for-age, and BMI-for-age (p < 0.05). Nutritional knowledge, 

self-efficacy, and meal preparation practice of mothers were strongly correlated with each other (p < 0.001). BMI-for-age was 

associated with mothers’ education (p < 0.05). 

Conclusions: This study suggests improving the nutritional aspects of mothers by providing nutrition education combined with 

self-efficacy improving activities. This activity will lead to maintaining good nutrition in school-aged children. 

 

Keywords :  child, malnutrition, meal preparation, mothers, nutritional status, self-efficacy 

 
I N T R O D U C T I O N  
 

The UN Sustainable Development Goals could be 

accomplished by facilitating good nutrition for every 

human being and working together in many sectors from 

different aspects.1 More than 340 million children aged 

5–19 years globally suffered from overnutrition, which 

was increased thrice from 1975 to 2016. Three-fourths of 

stunting among children aged 5–19 years was found in 

the Southeast Asia Region.2 Myanmar Micronutrients and 

Food Consumption Survey (2017–2018) reported the 

nutritional status of children aged 5–9 years with 

parameters such as stunting (22.1%), wasting (14.6%) and 

overweight (3.3%). Childhood stunting, wasting, and 

overweight among children aged 5–9 years in the Yangon 

region were 16.2%, 18.1%, and 5.7%, respectively.3 

 

Parents are keys for succeeding in making the dietary 

practice of children healthy and keeping the healthy 

body weight among children as the parents serve meals 

for their children during (and later) the childhood 

period.4 In Myanmar, school-age children are under 

parents' guardianship, and the parents’ choices influence 

their children’s food consumption. A previous local study 

suggested the implementation of awareness-raising 

activities for parents about the unfavorable health status 

in children, which resulted from unhealthy food 

consumption.5 A different local study showed that the 

mothers’ knowledge and attitude had no relationship 

with the children’s BMI.6 In a study conducted in Brazil, 

guardians’ meal-serving practice correlated with the BMI-

for-age of children.7 Therefore, this study aims to provide 

clarity on these inconsistent findings on the relationships 

between the mothers’ the nutritional aspects and the 

children’s nutritional status. 

 

Less knowledgeable mothers in a country in Central 

North Carolina were more likely to serve less healthy 

foods to children, further making it difficult to control the 

weight status in children.8 Additionally, childhood 

malnutrition will occur if mothers do not have good 

nutritional knowledge and do not feed children properly, 

even though they improve household income, sufficient 

dietary intake, effective hygiene, and adequate health 

care.9 The higher self-efficacy of parents was crucial to 

shift the meal preparation practice of young children, 

which contributed to childhood obesity to healthy ones.10 
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A study in South Okkalapa, Thanlyin, Insein, and 

Kyauktada Townships reported the prevalent conditions 

of being underweight (4.9%), overweight (10.0%), and 

obese (4.9%) among students.11 Studies conducted in the 

Thanlyin Township had a school-based setting. A study in 

Sri Lanka reported primary school-aged children were 

most commonly found to have single or concurrent 

undernutrition.12 To the best of our knowledge, previous 

studies had identified the relationship between the 

nutritional aspects of mothers; however, the studies on 

mothers’ self-efficacy and the children’s nutritional status 

were still limited, particularly in Myanmar. Additionally, 

school-age children who are 6–10 years old and out-of-

school children are not under investigation. These 

populations spend more time with family, and there is a 

need to determine mother-related factors on the 

children’s nutrition. Therefore, the mothers of school-age 

children in the community were chosen as the study 

population in this study because these mothers prepare 

meals for primary school-age children. The purpose of 

this study is to investigate the nutritional knowledge, 

self-efficacy, and meal preparation practice of the 

mothers for school-age children and the nutritional 

status of the children. 

 

Our first four specific objectives are: to describe 

sociodemographic characteristics of mothers; to assess 

demographic characteristics and levels of the nutritional 

status of children; to identify the nutritional aspects of 

mothers; and to determine the associations between 

sociodemographic characteristics of mothers and 

nutritional aspects of mothers. The last four objectives 

were: to determine the associations between 

sociodemographic characteristics of mothers and 

nutritional status of children; to determine the 

associations between demographic characteristics of 

children and nutritional status of children; to determine 

the associations between the nutritional aspects of 

mothers; and to determine the associations between the 

nutritional aspects of mothers and the nutritional status 

of children. 
 

M E T H O D S  

 

This study was conducted according to the guidelines 

issued by the Ethics and Research Committee of the 

University of Nursing, Yangon, and received a permit 

from the local authority. The individuals were invited to 

participate in the research, and the participation was 

voluntary. The informed consent of participants was 

taken after a thorough explanation of the nature, 

purposes, procedure, duration, benefits, and risks of the 

study. The individuals were free to refuse participation 

and withdraw from the study before data entry without 

any penalty or loss of benefits to which the mother 

would otherwise be entitled. 

 

A community-based cross-sectional analytical study 

design was used to investigate the nutritional knowledge, 

self-efficacy, and meal preparation practice of the 

mothers and the nutritional status of the children in the 

Thanlyin Township, Yangon Region from November 2019 

to October 2020. Sampling and data collection took two 

months (late June to mid-August) to complete. 

 

Mothers aged ≥18 years, had at least one school-age 

child (6–10 years), who dwelled in the same house with 

children, and used to prepare meals were included in 

this study. In addition, each mother with one school-age 

child was included. Mothers and their children who were 

psychosocially disabled or severely ill and mothers in the 

late trimester of gestation were excluded from this 

study. 

 

The mother-child pairs (n = 367) were recruited with 

systematic random sampling after seeking and listing the 

households with children aged 6–10 years in 3 wards in 

the Thanlyin Township via home visits with local 

authoritative persons and ward in-charge midwives. 

According to the demographic distribution, the 

respondent mothers were selected from the Bagosu 

ward (30%), Oak Pho Su ward (40%), and Aung Chan Thar 

ward (30%) proportionately. 

 

The research instruments included four main sections: 

sociodemographic characteristics, nutrition knowledge, 

self-efficacy, and meal preparation practice. The 

sociodemographic characteristics included mothers’ age 

(completed years), education, occupation, number of 

children, schooling of children, adequacy of monthly 

food budget, and lifestyle practices (smoking, betel 

chewing, and alcohol drinking). The participants took 20–

30 minutes to respond to the self-administered 

questionnaires. Additionally, the demographic 

characteristics of children, such as age (completed years 

and months) and gender, including on-spot 

anthropometric measurements, were also documented. 

 

The validated structured questionnaire “The dietary 

questionnaire on food habits, eating behavior and 

nutritional knowledge” from a previous study13 was 

modified with the permission of questionnaire 

developers for it to be relevant to the local condition. It 

was then categorized into three main sections: 

nutritional knowledge, self-efficacy, and meal 

preparation practice of mothers. In total, 68 

questionnaires contained 5 question sets regarding 

nutritional knowledge: basic food knowledge (22 items); 

food safety knowledge (10 items); self-efficacy (15 items); 

meal preparation practice: food choice and cooking 

practice (10 items); and hygienic food practice (11 items). 

After the pre-test among 30 mothers in the Tharketa 

Township, the questionnaire was reviewed and revised 

to enhance a clear understanding of mothers on the 

questionnaire. 
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Each item for all knowledge questionnaires contained 

“Yes,” “No,” and “Don’t know” responses. The score for 

“Yes” in the healthy statement was “1,” and for “No” and 

“Don’t know” was “0.” In the unhealthy statement, the 

score for “No” was “1,” and for “Yes” and “Don’t know” 

was “0.” Each item for self-efficacy questions comprised 

four-point Likert scale, and the score for “Fully confident” 

was “3,” for “Fairly confident” was “2,” for “Slightly 

confident” was “1,” and for “Not confident at all” was “0.” 

Each item for all practice questions comprised a five-

point rating scale (always, usually, often, sometimes, and 

never). The score for “Always” in a healthy statement was 

“4” and for an unhealthy practice was “0.” Healthy and 

unhealthy practices were scored as 0, 1, 2, 3, 4 and 4, 3, 

2, 1, 0, respectively. 

 

The levels of nutritional knowledge and meal preparation 

practice of mothers were categorized into poor (≤ 50.0%), 

fair (51.0% – 75.0%), and good (≥ 76.0%), according to a 

previous study.14 Furthermore, the scores for self-efficacy 

of mothers were categorized as incapacity (≤ 33.3%), 

sufficient capacity (33.4%–66.6%), and good capacity (≥ 

66.7) to improve the nutritional status of children, 

according to a previous study.13  

 

For anthropometric measurements, the standardized 

weight and height machine (ZT-160 brand) was used to 

take the weight and height of respondent’s school-age 

child. To ensure that weight measurements were 

accurate, the weight machine scale was calibrated in a 

place before taking children’s weight. The weight was 

recorded to the nearest 0.1 kilogram. The height was 

accurately recorded to the nearest 0.1 centimeter. BMI 

was calculated by dividing weight in kilogram by the 

square of height in meter. 

 

WHO Growth Reference for children aged 5–19 years15 

was used to determine the nutritional status using 

nutrition indices: weight-for-age, height-for-age, and BMI-

for-age. As shown in Table 1, the Z-score out of these 

unhealthy height-for-age, weight-for-age, and BMI-for-

age was considered as normal. 

 

TABLE 1. WHO classification of nutrition condition in 

children and adolescents based on anthropometry 

 

Z-score cut-

off points 

Height-

for-age 

Weight-for-

age 
BMI-for-age 

<-2SD to -3SD Stunted Underweight Wasted 

<-3SD Severely 

stunted 

Severely 

underweight 

Severely 

wasted 

>+1SD   Overweight 

>+2SD   Obese 

 

Descriptive findings were presented as mean and 

standard deviation for continuous data or number 

(proportion) for categorical data. When data were not 

normally distributed, non-parametric tests were used for 

inferential statistics. Mann–Whitney U test was used to 

identify the associations of the mothers’ 

sociodemographic characteristics with their nutritional 

knowledge, self-efficacy, and meal preparation practice. 

It also was used to identify associations among these 

three domains of mothers’ nutritional aspects with the 

nutritional status of children. Chi-square test and Fisher’s 

Exact test were used to examine the associations 

between sociodemographic characteristics of mothers 

and the nutritional status of children, and between the 

demographic characteristics of children and the 

nutritional status of children. Moreover, the Spearman 

correlation test was used to find out the associations 

among nutritional knowledge, self-efficacy, and meal 

preparation practice of mothers. p less than 0.05 was 

considered as statistically significant for this study. The 

statistical data were analyzed by using the Statistical 

Package for Social Science, version 18.0.  
 

R E S U L T S  
 

The content validity of the employed questionnaires was 

between 0.8 and 1.0, and the content validity for scale 

was between 0.85 and 1.0. The values of Cronbach’s 

alpha for nutritional knowledge, self-efficacy, and meal 

preparation practice were 0.752, 0.779, and 0.715 

respectively. The overall questionnaire had preferable 

reliability (Cronbach’s alpha = 0.862). 
 

Sociodemographic characteristics of mothers 

In this study, the mean age of mothers was 35.7 ± 6.9 

years. A majority of them were aged 30 years, as shown 

in Table 2. The youngest mother was 21 years old, and 

the oldest was 54 years old. Based on the self-reported 

data of mothers’ lifestyle practice, most mothers did not 

practice smoking, betel chewing, and alcohol drinking. 

Only 30 mothers chewed betel; however, they did not 

smoke and drink alcohol. 

 

Demographic characteristics and the nutritional 

status of children 

A majority of children were more than 8 years old and 

52.6% were boys. The prevalence of undernutrition was 

categorized into stunting (14.7%), severe stunting (3.5%), 

underweight (13.4%), severe underweight (5.4%), wasting 

(6.5%), and severe wasting (6.8%). Childhood 

overnutrition was categorized as overweight (9.0%) and 

obesity (6.5%). As shown in Table 3, 34.2% of children 

were in the normal nutritional status; whereas the rest 

were malnourished ranging from one, two to three types 

of malnutrition. Stunting (12.0%) had the highest 

prevalence in single malnutrition. Among concurrent 

malnutrition, stunting plus underweight had the highest 

prevalence and was experienced by 18.5% of children. 

 

Stunting was more prevalent among children aged older 

than 8 years (19.5%) than children aged ≤ 8 years (16.9%). 
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Underweight was a more common category among 

children aged 8 years or older (22.1%) than children aged 

≤ 8 years (15.3%). Wasting and overweight were more 

common among 15.2% and 10.5% of children aged more 

than 8 years, respectively, whereas obesity was among 

children aged ≤ 8 years (7.9%). Stunting was more common 

among boys (22.8%) than girls (13.2%). The condition of 

being underweight was found among boys (22.3%) and 

girls (14.9%). Wasting and overweight were more 

commonly found among boys (14.5% and 13.5%, 

respectively), whereas obesity was found among girls 

(7.5%). 

 

Nutritional knowledge, self-efficacy, and meal 

preparation practice of mothers 

As shown in Table 4, most mothers had fair basic food 

knowledge, fair food safety knowledge, and fair 

nutritional knowledge. Regarding self-efficacy, most 

mothers were in the good capacity to improve children’s 

nutrition. As for food choice and cooking practice, most 

mothers had a fair food choice and cooking practice, 

good food hygienic practice, and good meal preparation 

practice. 

 

TABLE 2. Sociodemographic characteristics of mothers 

(N = 367) 
 

Variables 
Number of 

respondents 

Percentage 

(%) 

Age (Years old)   

   ≤ 25    73 19.9 

   26 – 35  194 52.9 

   36 – 45    88 23.9 

   ≥ 46    12   3.3 

Educational status   

   Illiterate and literate   53 14.4 

   Primary school   82 22.3 

   Middle school 126 34.3 

   High school   64 17.5 

   University and above   42 11.5 

Occupational status   

   Housewife 221 60.2 

   Daily wager   97 26.4 

   Government staff   16   4.4 

   Private staff   10   2.7 

   Business owner   23   6.3 

Child ownership of mothers  

   One child   74 20.2 

   Two children 152 41.4 

   Three children   69 18.8 

   More than three children   72 19.6 

Schooling of children   

   School going 355 96.7 

   Out-of-school   12   3.3 

Usage condition of monthly food budget 

   Adequacy 165 45.0 

   Inadequacy 202 55.0 

Lifestyle practice   

   Healthy practice 337 91.8 

   Unhealthy practice   30   8.2 

TABLE 3. Nutritional status of children (N = 367) 
 

Variables 
Number of 

respondents 

Percentage 

(%) 

Normal 126 34.2 

Stunting only 44 12.0 

Underweight only 4 1.1 

Wasting only 24 6.5 

Overweight only 15 4.1 

Obesity only 1 0.3 

Stunting + underweight 68 18.5 

Stunting + underweight + wasting 45 12.3 

Stunting + overweight 5 1.4 

Stunting + obesity 1 0.3 

Underweight + wasting 34 9.3 

 

TABLE 4. Nutritional knowledge, self-efficacy, and meal 

preparation practice of mothers 
 

Knowledge, self-efficacy, and 

practice of mothers 

Number of 

respondents 

Percentage 

(%) 

Basic food knowledge    

   Poor   41 11.2 

   Fair 201 54.8 

   Good 125 34.0 

Food safety knowledge    

   Poor   51 13.9 

   Fair 279 76.0 

   Good   37 10.1 

Nutritional knowledge    

   Poor   33   9.0 

   Fair 192 52.3 

   Good 142 38.7 

Self-efficacy    

   Incapacity     0 0 

   Sufficient capacity   74 20.2 

   Good capacity 293 79.8 

Food choice and cooking practice   

   Poor   49 13.4 

   Fair 218 59.4 

   Good 100 27.2 

Food hygienic practice    

   Poor   11   3.0 

   Fair   77 21.0 

   Good 279 76.0 

Meal preparation practice   

   Poor   14   3.8 

   Fair 134 36.5 

   Good 219 59.7 

 

Associations between mothers’ sociodemographic 

characteristics and their nutritional knowledge, self-

efficacy, and meal preparation practice 

As shown in Table 5, the age of mothers was significantly 

associated with the nutritional knowledge of mothers (p 

= 0.008), not with self-efficacy and meal preparation 

practice. The educational status of mothers was strongly 

associated with the nutritional knowledge, self-efficacy, 

and meal preparation practice of mothers. Moreover, the 

occupational status of mothers had no relationship with 

the self-efficacy and meal preparation practice of 
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mothers. The child ownership of mothers had statistical 

associations with nutritional knowledge, self-efficacy, and 

meal preparation practice of mothers. The usage 

condition of monthly food budget had strong 

associations with nutritional knowledge, and was 

associated with the mothers’ self-efficacy and meal 

preparation practice. 

 

Associations between mothers’ sociodemographic 

characteristics and children’s nutritional status  

The BMI-for-age of children had significant associations 

with the educational status of mothers (p = 0.004). The 

BMI-for-age of children was not associated with the age 

of mothers (p = 0.745), occupation (p = 0.092), child 

ownership (p = 0.519), schooling of children (p = 0.521), and 

the usage condition of monthly food budget (p = 0.397). 

 

Associations among nutritional knowledge, self-

efficacy, and meal preparation practice of mothers 

The nutritional knowledge of mothers was positively and 

strongly associated with self-efficacy (p < 0.001) and meal 

preparation practice (p < 0.001). Additionally, there was a 

positive strong association between the self-efficacy and 

meal preparation practice of mothers (p < 0.001). 

 

Associations between mothers’ nutritional 

knowledge, self-efficacy, and meal preparation 

practice and children’s nutritional status 

As shown in Table 6, the height-for-age of children was 

significantly associated with the nutritional knowledge, 

self-efficacy, and meal preparation practice of mothers. 

The weight-for-age of children was strongly associated 

with the self-efficacy of mothers, but not with nutritional 

knowledge and meal preparation practice of mothers. 

The BMI-for-age of children was significantly associated 

only with the meal preparation practice of mothers, but 

not with nutritional knowledge and self-efficacy. 

TABLE 5. Associations between sociodemographic characteristics of mothers and nutritional aspects of mothers 
 

Nutritional aspects of mothers Sociodemographic characteristics of mothers p 

Nutritional knowledge Age  0.008 

Education 0.000 

Child ownership of mothers 0.026 

Usage condition of monthly food budget 0.002 

Self-efficacy Age  0.513 

Education 0.002 

Occupation 0.144 

Child ownership of mothers 0.031 

Usage condition of monthly food budget 0.000 

Meal preparation practice Age  0.160 

Education 0.004 

Occupation 0.712 

Child ownership of mothers 0.011 

Usage condition of monthly food budget 0.000 

 

TABLE 6. Associations between nutritional aspects of mothers and nutritional status of children 
 

Nutritional aspects of mothers Nutritional status of children p 

Nutritional knowledge Height-for-age 0.023 

Weight-for-age 0.354 

BMI-for-age 0.095 

Self-efficacy Height-for-age 0.023 

Weight-for-age 0.005 

BMI-for-age 0.766 

Meal preparation practice Height-for-age 0.006 

Weight-for-age 0.070 

BMI-for-age 0.020 

 

D I S C U S S I O N  
 

The caring practice of mothers, particularly meal 

preparation practice, was essential for the good nutritional 

status of children from birth through childhood to 

adolescents. The children aged 6–10 years were a part of 

the middle childhood; importantly, malnutrition was found 

among this population. This study was similar to a 

previous study6 conducted in women aged 26–35 years. 

In this study, 72.8% of mothers delivered their first child 

on the age ≤ 25 years. This may be a reason for the 

presence of childhood malnutrition in this study. 

Previous studies also supported this fact where mothers 

who delivered child at her age of < 20 years had a higher 

likelihood to have stunted children16 and 

undernourished children.17 

 



64    Phyo, et al. 

Makara J Health Res.  April 2021 | Vol. 25 | No. 1 

This study showed a higher prevalence of childhood 

stunting, underweight, wasting, and overnutrition than 

the study conducted in Nigeria.18 The high prevalence of 

being underweight in children as the outlook of the 

nutritional condition of the school-age children in this 

study pointed out the need for paying attention to that 

population.18 It needs to consider hand washing practice 

before having meals19 and dietary diversity20 for 

managing the problem of underweight in childhood. 

 

In this study, over half of the mothers had full confidence 

to reduce the influences of friends and family members 

on choosing a diet for their children. This study aligned 

with the report about food preferences of relatives in the 

same house as a factor restricting the ability of mothers 

to practice a healthy lifestyle.14,21 The attitude of mothers 

toward the importance of family support14 was more 

likely to increase the influence of relatives and colleges 

on the practice of mothers. Moreover, public health staff 

should take anthropometric measurements of school-age 

children to identify the occurrence of childhood 

malnutrition; the documentation of these nutritional 

status should be kept in the health information 

management system to collect evidence for nutrition-

related studies and programs as well as to recognize the 

changes in the malnutrition prevalence or improvement 

of treatment for malnutrition. 

 

The associations between mothers’ nutritional 

aspects and sociodemographic characteristics 

This study showed the presence of an association 

between the nutritional knowledge of mothers and the 

education of mothers.6,14,22 This observation could be 

explained by higher chances of getting knowledge from 

various sources of information accessible by educated 

mothers, particularly internet sources. 

 

This study described that the educational status of 

mothers was associated with the self-efficacy and meal 

preparation practice of mothers. A study in Indonesia 

supported that fact by suggesting nursing professionals 

to raise the mothers’ sense of confidence in providing 

healthful meals so that the nutritional status of children 

could be improved.23 This study concurred with a study 

in Nepal on the presence of association of nutritional 

status with the practice of mothers.14 Self-efficacy and 

the meal preparation practice of mothers were 

associated with the child ownership of mothers in this 

study. This could be explained by differences in the 

frequency of antenatal visits, nutrition education for 

breastfeeding, complementary feeding, and young child 

feeding. Service-learning in taking care of the first child 

made mothers feasible for taking care of the next child, 

and practice-based knowledge increased one child by 

child. 

 

The association between the usage condition of the 

monthly food budget and the self-efficacy and practice of 

mothers in this study could be explained with 

affordability and accessibility to consume and feed 

healthy foods, which might affect mothers' self-efficacy 

to improve the nutritional status of children in this study. 

The poverty cycle largely affected the nutritional status of 

children. When the children could not adequately be fed 

to meet the nutrition needs, the children became acutely 

malnourished. This observation was in line with the fact 

that the expensiveness of healthful foods limits mothers' 

food choices.14 Therefore, family income and/or monthly 

food budget were required to consider the nutrition-

promoting activities.24 It should not be underconscious 

about the poverty cycle, and poverty-relieving actions 

may be required later. 

 

The associations between children’s nutritional 

status and sociodemographic characteristics 

The education of mothers associated with BMI-for-age of 

children, which was congruent with previous studies.25–28 

Concerning overnutrition, the presence of association 

may be attributed to the fact that educated mothers 

seemed to be less recognizable about the increased 

weight status of their children29 or had the attitude that 

“bulgy cheeks were features of good health condition.”30 

The occurrence of unhealthy BMI could be addressed by 

reinforcing educated mothers to determine the body 

shape of their children based on anthropometric 

measurements. 

 

The nutritional status of children was not found to be 

associated with mothers' occupational status and usage 

condition of monthly food budget in this study. This 

study was in line with the local study31 that showed no 

association between occupation and childhood 

overnutrition. This study did not correspond with the 

study in Nigeria32 that showed an association between 

income status and nutritional status. 

 

This study was in line with studies in Egpyt33 and 

Ethiopia,27 which reported that the prevalence of 

undernutrition increased with age. This could be 

explained that older children could buy their favorite 

low-quality foods affected by nutrition transition, 

contributing to the nutritional status of these unhealthy 

children. 

 

Regarding descriptive findings, stunting, underweight, 

and wasting conditions were more prevalent in boys, 

which was congruent with a previous study in Nepal.26 As 

for stunting and underweight, this study did not 

correspond with a higher prevalence in girls34 and no 

gender difference.35 This study agreed with reports on 

the presence of an association between the gender of 

children and BMI-for-age of children.7,36,37 Possible 

reasons for gender difference in this study were the 

amount of physical activity37 and the practice of hand 

washing before eating meals,19 hormonal changes in girls 

just before menarche,38,39 and the interrelation between 
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undernourishment and parasitic infections, leading to 

stunting.28 

 

The associations among nutritional aspects of 

mothers 

In this study, the nutritional knowledge of mothers 

strongly correlated with the self-efficacy and meal 

preparation practice of mothers. If mothers had 

adequate nutritional knowledge, then mothers' self-

efficacy will rise because every mother wanted to keep 

their children in good nutritional status and health 

condition. Providing sufficient nutritional knowledge to 

mothers and increased accessibility to healthy foods in 

the community with affordable prices facilitated these 

mothers to adopt a healthy meal preparation practice 

automatically. Accepting the report,40 the guardianship of 

knowledgeable parents might largely influence children's 

food consumption by providing accessibility to healthful 

foods at home and by directing children to make healthy 

food choices outside of home. 

 

The mothers' self-efficacy had a strong relationship with 

the meal preparation practice of mothers in this study, 

which concurred with previous studies.14,23,41 Only 

nutritional knowledge could not completely change the 

practice of the mother. This study was correspondent 

with previous literature42 on assuming self-efficacy as a 

mediator in transition from nutritional knowledge to the 

adoption of healthy practice. 

 

The associations between children’ nutritional status 

and mothers’ nutritional aspects 

That fact supported the absence of association of the 

nutritional knowledge of mothers with weight-for-age 

and BMI-for-age of children in this study, which 

concurred with a study6 on BMI-for-age. Among middle 

school children in Naypyidaw, 56.3% bought the 

unhealthy colorful snacks at the shops near home.43 

Therefore, this study agreed with the study,44 which 

reported children aged ≤ 8 years should be recruited in 

school interventions. It needed to provide high-quality 

foods in the reach of children, and parents needed to 

buy and keep healthy snacks ready for children to eat at 

home. Responsible persons should develop a healthy 

food environment and improve food security. 

Contrariwise, basic health staffs need to provide 

nutrition education while emphasizing locally available 

foods and improving ability to make healthy food choice 

in the condition of inadequate monthly food budget. 

 

The nutritional knowledge and meal preparation practice 

of mothers were significantly associated with height-for-

age of children. This study was in line with the presence 

of association with nutritional knowledge,9 and the fact 

the meal-serving practice of mothers shaped the 

nutritional status of children.22 Because stunting is long-

term undernourishment during the gestational period 

and early childhood, proper feeding and the meal-

serving practice of mothers during these periods could 

reduce the stunting vulnerability in middle childhood.27 

 

There was no association between the nutritional 

knowledge of mothers and weight-for-age and BMI-for-

age of children in this study. With the increasing age, the 

guardianship of mothers did not fully cover the dietary 

intake of their children, also reported in a previous study 

in Indonesia.45 Another possible reason was an 

inadequate dietary intake of children; however, 

knowledgeable mothers prepared a well-balanced diet. 

Therefore, it needed to involve both mothers and 

children in nutrition education about the importance of a 

well-balanced diet on nutritional health to improve 

children's dietary intake and make healthy food choices 

by children when they grew up. This fact was supported 

by a previous Japan study46 where the nutritional 

knowledge of children and guardians correlated with 

children's dietary intake. 

 

In this study, the self-efficacy of mothers had significant 

relationships with height-for-age and weight-for-age of 

children. If mothers overcame the effects of relatives in 

making food choices, mothers could make healthy food 

choices based on their existing nutritional knowledge. 

This study found only sufficient and good capacity to 

improve the nutritional status of children. In the case of 

the presence of high self-efficacy in mothers, the 

socioeconomic status and health status of these children 

needed to be considered in determining the causes of 

childhood malnutrition. This study found a significant 

relationship between meal preparation practice of 

mothers and BMI-for-age of children, which was 

correspondent with a previous Brazil study.7 The meal 

preparation with good knowledge was more likely to 

provide more healthful meals. 

 

There were some limitations in this study. At first, 

questionnaires were close-ended; therefore, it could limit 

answering questions frankly. Second, this study observed 

self-efficacy and meal preparation practice with only self-

reported data. However, the respondent mothers were 

asked to respond to their reality through informing the 

presence of confidentiality. Third, only association 

between observed variables was identified in this study 

because this study was a cross-sectional study. 

Therefore, it would be advisable to determine the causes 

and effects between these variables with longitudinal 

study design in future studies. In addition, the data in 

this study were reported only from one area population 

group; therefore, it might not be fully representative of 

the nationwide population. 

 

Children should be included in nutrition education to 

enhance healthy food choices themselves when they 

grow older. Further studies should be conducted to 

identify associating factors, influencing factors, and risk 

factors to understand the nutritional status of school-age 
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children fully. Providing nutrition education focused on 

consuming locally available foods, making the mothers 

understand food quality by comparing healthy foods and 

unhealthy foods, and empowering them to make healthy 

food choices efficiently with the monthly food budget are 

encouraged. Moreover, the accessibility to healthy foods 

at an affordable price should be improved. It would be 

advisable to include taking anthropometric 

measurements in school health services so that the 

nutritional status and its trends are recognized and 

nutrition interventions are implemented in time. 

Combining nutrition education and self-efficacy 

improving activity may lead someone to change behavior 

because self-efficacy is key to achieve the predetermined 

goals through overcoming barriers. 

 

C O N C L U S I O N S  
 

All kinds of malnutrition and concurrent malnutrition 

were found among children aged 6–10 years in three 

wards of the Thanlyin Township. This study concluded 

that mothers' nutritional knowledge, self-efficacy, and 

meal preparation practice were improved and 

maintained at a good level to prevent childhood 

malnutrition and achieve optimal nutrition.  
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