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Background: Diaper dermatitis is one of the most common skin diseases in early childhood. The prevalence of diaper dermatitis 
varies between 7% and 35% depending on population and age groups. There may be some differences among the pediatricians about 
treatment approaches to this common skin condition.
Aim: The purpose of this study is to evaluate the management strategies of pediatricians for diaper dermatitis.
Methods: The questionnaire-based cross-sectional study was conducted between September and December 2021. The questionnaire 
which contained 21 items aimed to investigate the approaches of pediatricians to diaper dermatitis treatment, follow-up and prevention 
strategies.
Results: A total of 217 pediatricians (59.4% female, median age 40.0 years) practicing in 32 different provinces of Turkey 
completed the questionnaire. The most preferred medical treatments in the first visit of children with diaper dermatitis, in 
respect of frequency, were zinc oxide, panthenol/dexpanthenol, and hamamelis virginiana extract (70.9%, 36.9%, 33.6% 
respectively). If there was no response to the first-line treatment in the control examination, the treatment was rearranged 
by adding an antifungal creams, topical low-potency corticosteroids, and/or high concentration zinc oxide creams (67.7%, 
57.6%, 28.6%, respectively). Most cases were referred to a dermatologist if these treatments were not effective in the control 
visits of patients.
Conclusion: Although pediatricians often prefer topical barrier creams for the treatment of diaper dermatitis, options may change 
depending on the severity of the lesions or the treatment response to the first-line topical treatments.
Keywords: antifungal cream, diaper dermatitis, pediatrics, zinc oxide

Introduction
Newborns and infants have a different skin structure, composition, and function compared to adults.1 The stratum 
corneum, the outer layer of the epidermis is responsible for the skin barrier function, which protects against external 
irritants and chemicals and regulates the water loss. Infant skin is characterized by a thinner epidermal layer especially 
stratum corneum and smaller corneocytes.2 Their skin barrier function is less mature, resulting in higher water vapor loss 
and the absence of an acid mantle on the skin surface.3 This maturation process continues after birth, especially within 
first year of life, and more closely resembles adult skin in the second year of life.4,5 This immature skin structure and 
function of newborn and infant skin makes these age groups both more prone to dehydration and more vulnerable to 
various irritants, including baby wipes, inappropriate diapers, some chemicals including irritating/sensitizing topical 
products or pathogens.1
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Diaper region dermatitis (diaper dermatitis) is defined as inflammations and/or eruptions in the diaper covered area 
which include the buttocks, perianal, genital, inner thighs, and waistline.6,7 The prevalence of diaper dermatitis varies 
between 7% and 35% depending on study population and age groups. Approximately 25% of babies in their first four 
weeks of life have diaper dermatitis, and it is most frequently seen between 9 and 12 months.7,8 It is one of the most 
common skin diseases in newborns and infants who are not able to control bladder or bowel movements which creates 
moist environment. A moist environment and defective skin barrier can cause some microorganisms to colonize and 
proliferate. Candida albicans is the most common cause of candidal superinfection. Less frequently, other pathogenic 
strains such as S. aureus and S. pyogenes should also be considered in the management of diaper dermatitis.

Determining the severity of the disease is the most crucial aspect of treating diaper dermatitis. Although some scoring 
scales have been developed for the assessment of the severity of diaper dermatitis, in clinical practice, the severity of 
diaper dermatitis can be classified as early, mild, moderate, or severe disease based on clinical findings.9,10 The early 
phase of the disease is characterized by scattered pinpoint erythematous papules. As the disease progresses from the mild 
to moderate phase, erythema with maceration becomes more prominent, and superficial erosions and discomfort may 
accompany it. Severe disease is characterized by punched-out lesions or erosions with elevated borders, pseudoverrucous 
eroded papules, and nodules. Early recognition of the clinical signs of infections is essential for the early treatment of 
diaper dermatitis. Candidiasis typically presents as fiery-red, sharply marginated patches with satellite papules and 
pustules. Bacterial superinfections can present in a variety of forms, such as superficial vesicles or bullae, erosions, 
follicular-based erythematous papules, and pustules.10 Consequently, treatment of diaper dermatitis may vary according 
to the clinical findings, duration of skin eruptions, accompanying secondary infections, and underlying conditions of the 
child. Topical barrier preparations (zinc oxide, lanolin, panthenol/dexpanthenol, etc.) for both treatment and prevention; 
low-potency corticosteroids for inflamed skin, topical antifungal agents (nystatin, clotrimazole, miconazole, ketocona
zole, etc.) for candidal superinfection, and topical antibacterials like mupirocin for secondary bacterial infections are 
generally used for the treatment of diaper dermatitis.11 Some of the other diseases [i. eczematous diseases (contact 
dermatitis, infantile seborrheic dermatitis, infantile atopic dermatitis), ii. infantile psoriasis, iii. infestations/infections 
(scabies, candida, streptococci, staphylococci), iv. nutritional disease (acrodermatitis enteropathica), v. autoimmune 
diseases (lichen sclerosus, Kawasaki disease), vi. malignancy (Langerhans cell histiocytosis) and child abuse] should 
be strongly considered in the differential diagnosis of diaper dermatitis especially if there is no response to standard 
treatment.12

The prevention strategies include to protect the skin barrier, avoid harsh cleansing as much as possible, maintain skin 
surface dryness, and reduce the direct contact with urine and feces. General recommendations for both treatment and 
prevention are as follows: frequent diaper change, usage of new innovative disposable diapers which are manufactured 
absorbent and aeration materials, gently cleansing methods while changing the diaper and using barrier creams for 
minimizing the exposure of urine and feces.11,13

In this study, we aimed to evaluate the treatment, prevention and management strategies of pediatricians in diaper 
dermatitis which is one of the most common skin eruptions of early childhood.

Materials and Methods
Questionnaire and Collection of Data
A questionnaire-based cross-sectional study was conducted between September and December 2021. The questionnaire 
was prepared in Google Forms and sent a link to pediatricians. All participants were informed about the study and agreed 
to fill out the questionnaire.

The first part of the questionnaire inquired data about pediatricians’ demographic characteristics, treatment attitudes 
(first-line treatment preferences, follow-up visit schedule, alternative treatment options when the first-line treatments fail, 
time to refer patients to a dermatologist evaluation), and the opinions about when a family seeks medical advice from 
their pediatricians.

The second part was about pediatricians’ prevention strategies of diaper dermatitis. In this part, general recommenda
tions about prevention of diaper dermatitis, diaper-free time after every diaper change, type of preferred topical barrier 
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preparations and frequency of application of these products, cleaning and drying suggestions of diaper area, diaper 
change frequencies per day, and diaper tying methods were questioned. Furthermore, opinions about educating caregivers 
of children and feeding choice during diaper dermatitis were also assessed.

The participants were classified into three groups according to their academic ranks (practitioner vs academician 
[professor, associate professor, assistant professor]); their median experience lengths (less than 10 years vs more years); 
and their work settings (private practice vs affiliated with an institute).

Statistical Analysis of Data
Statistical analyses were performed with Jamovi Software 1.6 package program.14 Data were expressed as means with ± 
standard deviation or medians with 25th and 75th percentiles according to the distribution characteristics of variables. Chi- 
square test or Fisher’s exact test was used to compare categorical variables. A value of p <0.05 was considered 
statistically significant.

Ethical Approval
This study was approved by Tekirdağ Namık Kemal University’s Clinical Research Ethics Committee 
(2021.150.05.23). All participants were informed about the study and informed consent was obtained prior to the 
study commencement.

Results
Demographic Data
A total of 217 pediatricians in 32 different provinces of Turkey participated in the study. The median age of the 
pediatricians was 40 years (35–45) (minimum-maximum = 29–70 years) and 59.4% (n: 129) were female. The median 
duration of practicing as a pediatrician was 10 years (5–16 years).

Treatment of Diaper Dermatitis
Of the pediatricians, 42.9% recommended to visit a physician immediately or within 0–3 days when the family 
noticed the signs of diaper dermatitis. Topical application of moderate concentration of zinc oxide (20% and 
below), panthenol/dexpanthenol, and hamamelis virginiana extracts were the most preferred therapies respectively 
in the first visits of children with diaper dermatitis. Although the length of their experience as a pediatrician did 
not affect the choice of treatment preparations between the groups, practitioner pediatricians preferred hamamelis 
virginiana extract (p=0.043) and pediatricians who were affiliated with an institute preferred moderate concentra
tion of zinc oxide (p=0.005) significantly higher than other groups. There was no statistically significant 
difference between all the groups in terms of other preparations in the treatment of diaper dermatitis. The follow- 
up visit was recommended within the first week after initial assessment. If there was no response to the first-line 
treatment in the next physical examination, the treatment was rearranged by adding an antifungal cream, low- 
potency corticosteroid, and high concentration of zinc oxide (above 20%) respectively. The usage of high 
concentration of zinc oxide (p=0.014) and anti-bacterial cream (p=0.013) in the patients who did not respond in 
the first-line therapy was significantly higher in pediatricians with less than a decade of experience. In addition, 
usage of antifungals in follow-up examination was significantly higher among private practice pediatricians 
(p=0.048). On the other hand, academic rank did not affect the choice of products in the treatment of patients 
who fail to respond to the first-line treatment (Table 1). Most of the participants (89.3%) referred to the patient 
who failed to respond to these treatments to a dermatologist in the follow-up evaluations (Table 2, Figure 1).

Prevention of Diaper Dermatitis
Prevention strategies of the pediatricians were as follows in descending order: aeration of the diaper region, 
education of the caregivers of babies about diaper dermatitis, gentle cleansing of the diaper area, use of barrier 
creams and disposable diapers. Most of the participants recommended aeration of diaper region between 0 and 15 
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Table 1 Treatment Preferences of Pediatrician According to the Groups

Treatment Preferences First Visit Examination Follow-Up Examination

Group 1 Group 2 Group 3 Group 1 Group 2 Group 3

Moderate concentration zinc oxide (20% and lower) 0.337* 0.316* 0.005* 0.672* 0.143* 0.975*

High concentration zinc oxide (20% and above) 0.601* 0.433* 0.300* 0.835* 0.014* 0.458*

Hamamelis virginiana extract 0.043* 0.443* 0.986* 0.418* 0.477* 0.223*

Antifungal cream 0.610* 0.894* 0.853* 0.517* 0.359* 0.048*

Antibacterial cream 1** 1** 0.651** 0.089* 0.013* 0.385*

Low-potency corticosteroid 0.532** 0.617* 0.409* 0.100* 0.247* 0.838*

Olive oil 0.065* 0.464* 0.617* 1** 0.622** 0.646**

Vegetable oil 0.296** 0.987* 1** 0.387** 1** 0.167**

Beeswax NA NA NA 1** 0.498** 1**

Hydrocolloid covers 1** 0.247** 0.514** 1** 0.498** 1**

Triticum vulgare watery extract 1** 0.171** 1** 1** 1** 0.167**

Panthenol/Dexpanthenol 0.138* 0.102* 0.138* 0.769** 0.335* 0.489*

Follow-up without treatment 0.093* 0.026* 0.077* 1** 1** 1**

Notes: *Chi-square test p value, **Fisher’s exact test p value. Statistically significant p values (p<0.05) are shown in bold. Group 1: Practitioner vs 
academician (professor, associate professor, assistant professor). Group 2: Median experience lengths (less than 10 years vs more years). Group 3: Work 
settings (private practice vs affiliated with an institute).

Table 2 Diaper Dermatitis Treatment Approaches of Pediatricians

n (%)

When would you recommend a family seek medical advice from their pediatricians when they 

notice the signs of diaper dermatitis?

(n=217)

Immediately 93 (42.9)
A day later 17 (7.8)

2 days later 26 (11.9)

3 days later 46 (21.2)
4 days later 2 (0.9)

5 days later 14 (6.5)

1 week later 19 (8.8)

What is your topical treatment option(s) for diaper dermatitis on the first examination?*

Moderate concentration zinc oxide (20% and below) 154 (70.9)
Panthenol/Dexpanthenol 80 (36.9)

Hamamelis virginiana extract 73 (33.6)

Antifungal cream 45 (20.7)
Olive oil 40 (18.4)

None 36 (16.6)

High concentration zinc oxide (20% and above) 28 (12.9)
Low-potency corticosteroids 16 (7.4)

Vegetable oil 12 (5.5)

Triticum vulgare watery extract 8 (3.7)
Antibacterial cream 5 (2.3)

Others (Centella asiatica extract, local anesthetic, moisturizer) 4 (1.8)

Hydrocolloid 2 (0.9)

(Continued)
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minutes after every diaper change which was every 3 to 6 hours. Pediatricians affiliated with an institute recommend 
aeration of diaper area more than private practice pediatricians (p=0.001). Recommendation for cleaning of diaper 
area was found to be significantly associated with working health care settings (hospitals, clinics or private 
practices), academic ranks and length of experience of as a pediatrician. Practitioner pediatricians compared to 
academician (p=0.012), pediatricians with less than ten years of experience compared to those with more than 10 
years of experience (p=0.001), and pediatricians affiliated with an institute compared to private practice pediatricians 
(p<0.001) suggested to clean the diaper area significantly higher proportion. The sort of topical barrier creams used 
for treatment (zinc oxide, panthenol/dexpanthenol, hamamelis virginiana extracts) were also the most commonly 
preferred preparations for the prevention of diaper dermatitis after each diaper change. There was no statistically 
significant difference in terms of protective agents for prevention for diaper dermatitis between groups. Cleansing 
with warm water (74.7%) and drying with a clean towel or soft cloth (55.8%) were the most common suggestions. 
Of the pediatricians, %14,7 reported that they recommend large size diapers according to the weight of the babies, 
most of them prefer to tie the appropriate size diapers loosely (43.3%) or fit (41.5%). All participants were asked 
their opinions about continuing breast-feeding or hypoallergenic/standard cow’s milk-based formulas during diaper 

Table 2 (Continued). 

n (%)

When do you recommend checking the patient with diaper dermatitis after the initial 

evaluation ?

(n=217)

2 days later 12 (5.5)

3 days later 70 (32.3)

5 days later 45 (20.7)
7 days later 85 (39.2)

10 days later 3 (1.4)

Other 2 (0.9)

What is your topical treatment option(s) for diaper dermatitis if the patient fail to respond to 

the first-line treatment?*
Antifungal cream 147 (67.7)

Low-potency corticosteroids 125 (57.6)

High concentration zinc oxide (20% and above) 62 (28.6)
Antibacterial cream 58 (26.7)

Moderate concentration zinc oxide (20% and below) 27 (12.4)

Hamamelis virginiana extract 21 (9.7)
Panthenol/Dexpanthenol 18 (8.3)

Olive oil 4 (1.8)

Other (Centella asiatica extract, phytotherapeutic, hypochloric acid spray) 3 (1.4)
Triticum vulgare watery extract 2 (0.9)

Vegetable oil 2 (0.9)
Hydrocolloid 1 (0.5)

Beeswax 1 (0.5)

None 1 (0.5)

When do you refer a patient to a dermatologist? (n=215)

If the patient unresponsive to the treatments in the second 192 (89.3)
Follow-up examination

If the patient unresponsive to the first-line therapy in the first 22 (10.2)

Follow up examination
I manage each case together with a dermatologist 1 (0.5)

Notes: *Multiple options can be selected. Values are presented as number (%).
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dermatitis. Almost all of them (98.2%) recommended continuing breastfeeding of babies with diaper dermatitis. In 
addition, the vast majority of the pediatricians agreed on the necessity of parents and/or caregivers education about 
the prevention of diaper dermatitis (Table 3).

Figure 1 Treatment preferences of pediatricians in diaper dermatitis during the first and second admission period.

Table 3 Diaper Dermatitis Prevention Approaches of Pediatricians

n (%)

What is your recommendation(s) for prevention of diaper dermatitis?*

Aeration of the diaper region 207 (95.4)

Education of the caregivers of babies 181 (83.4)
Gentle cleansing of the diaper area 179 (82.5)

Using of barrier creams 148 (68.2)

Using of disposable diapers 105 (48.4)

How long do you recommend to aerate the diaper area after each diaper change? (n=217)

0–5 minute 38 (17.5)
5–10 minute 82 (37.8)

10–15 minute 43 (19.8)

15–20 minute 27 (12.5)
20–30 minute 15 (6.9)

30–45 minute 4 (1.8)

45–60 minute 3 (1.4)
None 5 (2.3)

What is your topical protective agent(s) option for diaper dermatitis on the first 
examination?*

Zinc oxide 117 (53.9)

Panthenol/Dexpanthenol 91 (41.9)
Hamamelis virginiana extract 42 (19.4)

Lanolin 36 (16.6)

Olive oil 34 (15.7)
I do not recommend 19 (8.8)

(Continued)
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Table 3 (Continued). 

n (%)

Vegetable oil 5 (2.3)

Talcum powder 4 (1.8)
Petrolatum 4 (1.8)

Other 4 (1.8)

If you are suggesting a protective barrier, what is your recommendation for use? (n=211)

Once a day 1 (0.5)

Twice a day 50 (23.7)
3 times a day 39 (18.5)

4 times a day 12 (5.7)

After every diaper change 90 (42.6)
None 19 (9.0)

What is your suggestion for cleaning the diaper area? (n=217)
Cleaning with warm water 162 (74.7)

Water-based baby wipes 47 (21.6)

Cleaning with soaps 3 (1.4)
Cleaning with cotton wool 3 (1.4)

None 2 (0.9)

What is your suggestion for drying the diaper area?*

Drying with a clean towel or soft cloth 121 (55.8)
Gentle touches with cotton wool 91 (41.9)

Drying with a paper towel 21 (9.7)

None 17 (7.8)
Drying with a hairdryer 9 (4.1)

How many times a day would you recommend changing diapers for a child with 
diaper dermatitis?

(n=217)

At least 4 times 19 (8.8)

4–6 times 48 (22.1)
6–8 times 98 (45.2)

8–10 times 39 (17.9)

10–12 times 8 (3.7)
Other 5 (2.3)

What is your suggestion for tying the diapers for a child with diaper dermatitis? (n=217)
I suggest loosely tying appropriate size diapers according to the baby’s weight 94 (43.3)

I suggest fit tying appropriate size diapers according to the baby’s weight 90 (41.5)

I suggest using large size diapers according to the baby’s weight 32 (14.7)
I suggest tight tying appropriate size diapers according to the baby’s weight 1 (0.5)

Who should be educated in the prevention of diaper dermatitis ?*
Mother 216 (99.5)

Caregiver 204 (94.0)

Father 156 (71.9)
Siblings 37 (17.1)

Grandparents 7 (3.2)

What is your feeding advice for the exclusively breastfed baby during diaper 

dermatitis?

(n=216)

I recommend continuing breastfeeding 212 (98.2)
I recommend using standard cow’s milk-based formulas 2 (0.9)

I recommend using hypoallergenic formulas 2 (0.9)

Notes: *Multiple options can be selected. Values are presented as number (%).
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Discussion
It is well known that topical protective barrier creams are extensively used for both treatment and prevention of diaper 
dermatitis by physicians and caregivers of infants.15 A variety of topical barrier creams are available in the market such 
as zinc oxide in various concentrations, petrolatum, lanolin, paraffin, dimethicone and panthenol. Furthermore, these 
formulations can be used either alone or in combination. Zinc oxide is one of the most effective active ingredients for 
maintenance of skin health and is frequently used as a topical barrier product.16,17 Previous studies revealed that topical 
zinc oxide is more effective than or at least as effective as for the other barrier creams in both prevention and treatment of 
diaper dermatitis.18,19 Preparations with hamamelis virginiana extract are widely used for the treatment of skin conditions 
including diaper dermatitis. Wolff et al suggested that hamamelis virginiana and dexpanthenol had similar effects in the 
treatment of skin lesions.20 In this study, moderate concentration of zinc oxide, panthenol/dexpanthenol and hamamelis 
virginiana extract were the most commonly recommended first-line therapies of diaper dermatitis. This study also 
demonstrated antifungal creams, low-potency corticosteroids, and high concentration of zinc oxide were commonly 
preferred by pediatricians in case of unresponsiveness to the first-line treatment.

Candida albicans can colonize within 72 hours in a moist environment and/or defective skin barriers. Satellite lesions 
that usually affect skinfold areas are common characteristics of superficial candidal infections.10 Although the isolation 
of Candida albicans in the diaper area is below 4%, it increases up to 70 to 92% in the presence of diaper dermatitis.21 In 
a study reported that the frequency of candidal infection rate in diaper dermatitis was 77.4% with a long recovery 
period.22 Secondary bacterial infections may develop due to deterioration of the skin barrier, irritant factors, and changes 
in pH of the diaper region. Although Staphylococcus aureus is the most common microorganism, diaper dermatitis may 
complicate by other bacterial pathogens including staphylococci other than Staphylococcus aureus, streptococci, E. coli, 
and Bacteroides.21,23 Topical antifungals and antibiotics should be considered in the treatment of diaper dermatitis 
especially if there is no response to the first-line treatment and/or in suspicion of secondary infections. The results of our 
study were in concordance with general recommendations. Most of the participants considered adding topical antifungal 
and antibiotic creams to the treatment of diaper dermatitis especially in the case of unresponsiveness to the initial 
treatment.

Topical low-potency corticosteroids may reduce severe and excessive inflammation of diaper dermatitis.21,24 

However, inappropriate or prolonged use of potent corticosteroid creams may potentially cause local and systemic 
side effects.25 In our study, low-potency corticosteroid creams were used in the treatment of unresponsive cases. 
Physicians may consider using topical corticosteroids in more severe cases for a limited period of time.

Pediatricians should be aware of the other causes of dermatitis in refractory and/or persistent cases. Consultation of 
these cases to a dermatologist should be helpful for both follow-up period and management of diaper dermatitis. In our 
study, most of the participants (89.3%) referred their patients to a dermatologist in the case of unresponsiveness to 
treatment in the second follow-up examination.

The study of Gözen et al assessed diaper dermatitis prevention and care practices of mothers with 0-2-year-old infants 
and reported that only 19.3% of mothers routinely used protective creams for their baby’s daily care.26 As stated in this 
study, it is essential that mothers need to be educated for protection strategies about diaper dermatitis. Besides prevention, 
it is essential to educate caregivers about getting medical advice for the treatment of diaper dermatitis.11,17,24 The findings 
of our study demonstrated that nearly all the pediatricians agreed in educating the caregivers of babies about prevention 
of diaper dermatitis.

A variety of techniques and materials are used to clean the diaper areas such as different kinds of baby wipes, washing 
with water, cleaning with soaps, and using cotton wool.22 Some kinds of baby wipes may cause allergic contact 
sensitization and may contribute to inflammation of the diaper area.8 In our study, most pediatricians recommend 
warm water and water-based baby wipes for cleaning of the diaper region. Algorithm for treating and preventing diaper 
dermatitis in relation to our study is summarized in Figure 2.

This study has several strengths, but it also has some limitations. The questionnaire was structured only to assess the 
pharmaceutical ingredients of the topical barrier creams, not their forms, such as creams or ointments. The participants 
were not asked about the details of the solvent used in the extract, and the active pharmaceutical ingredients of 
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antibacterials and antifungals were not specifically requested. Furthermore, practitioners’ treatment options were queried 
at the initial examination and when the patient did not respond to first-line treatment. Although this may indirectly 
provide information about disease severity, directly investigating the relationship between disease severity and treatment 
options could positively contribute to the study’s outcomes. Lastly, we aimed to evaluate whether pediatricians based 
their treatment decisions on the severity of skin lesions at the first visit and whether they chose an appropriate preparation 
based on the efficacy of treatment at the second visit. However, we acknowledge that a more open-ended approach to 
questioning would have been preferable to avoid potential biases. Future studies should utilize more comprehensive and 
unbiased approaches to investigate treatment decision-making in the field of pediatrics. Despite these limitations, our 
findings are significant in evaluating the knowledge, attitudes, and therapeutic approaches of a group of pediatricians 
which is heterogeneous in terms of experience, academic rank, and affiliations. Another crucial clinical implication of the 
study is the provision of a comprehensive list of treatment choices for newborns and infants with diaper dermatitis.

Conclusion
In conclusion, our study sheds light on the knowledge, attitudes, and therapeutic approaches of a broad group of 
pediatricians from different provinces of Turkey regarding diaper dermatitis. Our findings clearly indicate that zinc 
oxide, panthenol/dexpanthenol, and hamamelis virginiana extract were the most commonly prescribed topical treatments 
and also the preferred protective options during the first visit. Furthermore, our study revealed that most pediatricians 
applied topical antimicrobial and anti-inflammatory treatment to their patients when there was no response to first-line 
treatment, and they sought the opinion of a dermatologist during the second follow-up examination. Overall, our study 
highlights the different approaches of pediatricians to diaper dermatitis, and we believe that future studies are necessary 
to demonstrate pediatricians’ management strategies for diaper dermatitis.
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Figure 2 Algorithm for treating and preventing of diaper dermatitis in relation to the study.
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