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ABSTRACT 

Background: Diaper rash is a common dermatological condition in infant and toddlers. This condition 
is also commonly seen particularly among children with malnutrition in Ola During Children’s Hospi-
tal (ODCH), Freetown, Sierra Leone. However, the prevalence of this condition in Sierra Leone is not 
known. This study therefore was conducted to determine the prevalence of prevalence diaper rash 
and associated factors in infants and toddlers admitted to ODCH. 

Methods: This was a descriptive cross-sectional of 269 children aged 2 to 24 months. A convenience 
sampling technique was used to select the subjects after verbal informed consent was obtained. A 
structured questionnaire was used to collect data and all children were examined as well as descrip-
tion of the perineum at the time of recruitment. Analysis was done with the IBM SPSS version 26.0. 

Results: The prevalence of diaper rash was 52%. The proportion of males with diaper rash compared 
to females was not statistically di erent. Artificial milk, cereal, malnutrition and im-mediate caregiv-
ers other than fathers were the factors significantly associated with diaper rash.  

Conclusion: The prevalence of diaper rash is high among infants and toddlers seen at the ODCH, 
Freetown, Sierra Leone. Factors associated with diaper rash include type of diet, nutritional status 
and immediate caregiver.  

Conclusion: The prevalence of diaper rash is high among infants and toddlers seen at the ODCH, 
Freetown, Sierra Leone. Factors associated with diaper rash include type of diet, nutritional status 
and immediate caregiver. 
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1. INTRODUCTION 

Diaper rash is a common skin condition in children below 24 months globally.1 It results from prolong 
contact between the area of the skin covered by diaper and the diaper soiled with urine and faeces.2 
The production of ammonia from urinary urea by faecal bacteria increases skin pH and thus pro-
motes skin susceptibility to mechanical damage and the activity of faecal enzymes such as proteas-
es and lipases.2 These acting together result in irritant contact dermatitis often characterized by ery-
thematous and scaly skin, papulovesicular or bullous lesions, fissures, and erosions.  The preva-
lence of diaper rash varies from country to country and from region to region even within the same 
country.3 In Italy, 15% was reported whereas in Japan the prevalence is as high as 87%.3 Similarly, 
studies from Africa have reported varying prevalence ranging from 2.7% in Ibadan, Nigeria4 to 18.4% 
in Yaounde, Cameroon5 and 62.5% in Adama, Ethiopia.6 

Certain factors have been reported to be associated with or contribute to the development of diaper 
rash. These factors vary according to setting, hygiene practices, and age group of the child.1 Com-
monly identified factors include the non-use of disposable diapers, low socioeconomic status, lack 
of breastfeeding, diaper care practices such as infrequent changes and use of barrier creams.7,8 En-
vironmental factors such as humidity and temperature have also been suggested to play a role in the 
development of diaper rash.3  Whereas, diaper rash was observed to be common in infants particu-
larly malnourished children admitted to Ola During Children’s Hospital, Freetown, very little is known 
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about the prevalence and factors associated with the condition in 
Sierra Leone. These children might have specific risk factors for 
diaper dermatitis due to di erences in skin sensitivities. This study 
was therefore undertaken to determine the prevalence and factors 
associated with the condition in this locale. 

2. METHODS 
This was a descriptive cross-sectional study conducted over a 14 
weeks period, 1st December 2021 to 15th March 2022 at Ola Dur-
ing Children’s Hospital (ODCH), University of Sierra Leone Teach-
ing Hospital Complex, Fourah Bay Road, Freetown, Sierra Leone. 
ODCH is located in the densely populated eastern part of Free-
town, Sierra Leone. It is the only tertiary hospital for sick children 
and part of the University of Sierra Leone Teaching Hospital Com-
plex, which comprises of six hospitals. It receives referrals from 
across the country. It has a bed capacity of 197. It comprises of an 
emergency ward (for resuscitation and stabilization of patients), 
high dependency ward, intensive care unit (ICU) 3 main wards, 
special care baby unit, general and specialist outpatient clinics. 
Admission into the hospital is usually through the emergency unit. 
The general out-patient clinic attends to children whose condi-
tions do not meet admission criteria (such as common cold, un-
complicated malaria, diarrhea diseases with no dehydration etc.) 
and hence managed on out-patient bases. The general out-patient 
clinic is run by the resident doctor and house o icer taking rota-
tions in the emergency unit and is in turn supervised by the con-
sultant. An average of 20 to 40 children is attended to in the out-
patient clinic daily. 

2.1 Subjects and Procedure 

The subjects comprised of children aged two months to twenty-
four months, who were seen as outpatients in the emergency ward 
and those admitted for various conditions in the hospital. A con-
venience sampling technique was used to select the subjects. A 
32-item questionnaire was drawn up and administered to parents 
of children wearing diaper who were either admitted in the hospital 
or seen in the outpatient clinic. The questionnaire consists of 
di erent variables such as socioeconomic, demographic data and 
factors associated with diaper rash. The questionnaire was struc-
tured with simple to complete questions. Diaper dermatitis was 
defined as a rash in the diaper region thought to be caused by the 
child wearing diapers. Demographic data (age, location, primary 
care giver and parents’ marital status); history of allergic condi-
tions (and family history), number of diarrhea episodes in the pre-
ceding six months, diet and nappy use were documented. Fre-
quency of diaper change was considered good if it was at least 
eight times a day and poor if less than eight times a day. Nutrition 
status was considered to be well-nourished if the weight-for-age 
was greater than -2 Z-scores while weight-for age less than -2 Z-
score was judged as malnourished. All children had a full exami-
nation including anthropometric measurements (weight and 
length) as well as description of the perineum at the time of re-
cruitment. The questionnaires were completed by the researchers 
and trained research assistants.  

2.2 Statistical Analysis 

The collected data were organized, tabulated, and statistically 
analyzed using the International Business Machines Corporation 
(IBM) SPSS version 26.0 (SPSS for Window Inc; Chicago, LL, USA) 
Statistical Software. Descriptive statistics such as frequency, per-

centage, mean and standard deviation were used to describe in-
dependent variables. Chi-square test was used to establish the 
association between dependent and independent variables. Multi-
variate regression analysis was used to identify factors that were 
independently associated with diaper rash. A p-value of less than 
0.05 was accepted as the level of statistical significance.  

2.3 Ethics and Consent 

Informed verbal consent to participate in the study was obtained 
from primary care giver of all subjects after explanation of the 
study objectives, relevance, risks, and benefits. Permission for the 
study was obtained from the hospital’s authority. Participation in 
the study was entirely voluntary and participants were advised that 
they could withdraw from the study at any point.  

3. RESULTS 

3.1 Socio-Demographic Characteristics 

A total of two hundred and sixty-nine subjects were recruited com-
prising of 155 (57.6%) males and 114 (42.4%) females. The mean 

± SEM age of the subjects was 8.1 ± 0.4 months. Majority, 208 
(77.3%) of the subjects were infants while 61 22.7% were aged 13 
– 24 months. Majority of the mothers 165 (61.3%) were not mar-
ried while 68.4% were aged between 20 to 30 years. The distribu-
tion of other sociodemographic factors such as educational level, 
immediate caregivers and level of income of the family are as 
shown in Table 1. 

3.2 Prevalence of Diaper Rash 

More than half of the study population (140/269, 52.8%) had dia-
per rash at the time of data; Sixty-eight (25.3%) had erythema in 
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 Variables n % 
Child’s Age Group 

Infants (2 – 12 months)  
Older child (13 – 24 months) 

Sex 
   Male 
   Female 
Mothers’ Age Group 
   Teenagers (≤19 yrs) 
   20 – 30 yrs 
   ≥30 yrs 
Immediate Caregiver 
   Mother 
   Father 
   Grandmother 
   Both parents 
   Others (sibling, aunty) 
Mothers’ Educational Level 
   Primary/none 
   Secondary 
   Tertiary 
Mothers’ Marital Status 
   Married 
   Not Married 
Family Monthly Income 
   < $50 
   $50 - $100 
   > $ 100 

 
208 
61 

155 
114 

  
29 

184 
56 

  
170 
33 
17 
43 
6 
  

145 
106 
18 

 
104 
165  

 
215 
46 
8 
 

  
77.3 
22.7 
57.6 
42.4 

  
10.8 
68.4 
20.8 

  
63.2 
12.3 
6.3 

16.0 
2.2 

  
53.9 
39.4 
6.7 

  
38.7 
61.3 

  
79.9 
17.1 
3.0 

Table 1: Distribution of sociodemographic characteristics of the 
mothers and subjects. 
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diaper area, 46 (17.1%) with hypo-pigmented lesions, 14 (5.2%) 
with papules/pustules, while 12 (4.5%) had excoriations/ulcerated 
lesions. 

3.3 Factors Associated With Diaper Rash 

About equal proportion of males 81/155 (52.3%) compared to 
females 59/114 (51.8%) had diaper rash, ꭓ2= 0.007; P > 0.05. Sim-
ilarly, there was no di erence between the proportion of infants 
with diaper rash 107/208 51.4% and those aged between 13 and 
24 months 33/61, 54.1%, ꭓ2= 0.133; P > 0.05. Table 2 shows the 
relationship between the prevalence of diaper rash and other fac-
tors. 

3.4 Multivariable Regression of Factors Associated With Diaper 
Rash 

In a multivariate regression analysis showed that only nutritional 
status was independently associated with diaper rash in children 
(Table 3). 

DISCUSSION 

This study sought to determine the prevalence and associated 
factors of diaper rash in children two months to 24 months. We 
found diaper rash in over half (52%) of the children recruited. The 
presence of diaper rash was associated with childhood malnutri-

tion, consumption of formula feeds and cereal-based food. Sur-
prisingly, children whose primary caregivers were the fathers were 
less likely to have diaper rash compared to those cared for by 
mothers or other relatives. The prevalence of diaper rash seen in 
the present study was higher than that reported in Thailand 
(36.1%),2 Saudi Arabia (39.3%),9 Port Harcourt, Nigeria (34%)10 
and Yaoundé, Cameroon (18.4%).5 Our finding is however lower 
than the prevalence described in Ethiopia (62.5%)6 and Mauritius 
(79.7%).3 The di erence in prevalence observed in our study may 
be due to climatic di erence and hygiene practices in the study 
population. 

Nutritional status was associated with diaper rash as the propor-
tion of children with malnutrition who had diaper rash was signifi-
cantly higher than the proportion in well-nourished children. The 
association between nutritional status and diaper rash may be due 
to the fact that malnourished children are commonly deficient in 
some nutrients including zinc which plays an important role in 
maintaining the integrity of the skin and immunity. Deficiency of 
zinc may thus predispose to diaper dermatitis in the presence of 
minimum friction and irritation. Furthermore, the impaired immun-
ity associated with severe malnutrition predisposes to infections 
with bacteria such as Staphylococcus aureus and fungi such as 
Candida albicans, two organisms reported to be associated with 
diaper rash.7 It is not surprising therefore that diaper rash was 
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                                                            Factors 

                     Diaper Rash  
Chi-Square Present                               Absent 

n (%)                                       n (%) 
Child’s Age Group (Months) 

2 – 6 
7 – 12 
13 – 18 
> 18 

 
 57 (47.9) 
49 (56.9) 
22 (56.4) 
12 (48.0) 

  
62 (52.1) 
37 (43.1) 
17 (43.6) 
13 (52.0) 

  
 
2.119 
  

  
 
0.548 
 
 

Sex  
Male 
Female 

  
81 (52.3) 
59 (51.8) 

  
74 (47.7) 
55 (48.2) 

  
 
0.007 

  
 
0.935 

Mother’s Age Group 
≤19 yrs. 
20 – 30 yrs. 
≥30 yrs. 

  
18 (60.1) 
97 (52.7) 
25 (44.6) 

  
11 (39.9) 
87 (47.3) 
31 (55.4) 

  
 
2.430 
  

  
 
0.297 

Mother’s Educational Level 
None/Primary 
Secondary 
Tertiary 

 
75 (51.7) 
55 (51.9) 
10 (55.6) 

  
70 (48.3) 
51 (48.1) 
8 (44.4) 

  
 
0.096 
  

  
 
0.953 
  

Immediate Caregiver 
Mother 
Father 
+Others 

  
112 (54.9) 
10 (30.3) 
18 (56.3) 

  
92 (45.1) 
23 (69.7) 
14 (43.7) 

  
7.114 

  
0.028* 

Child’s Diet 
Breast milk only 
Breast & artificial milk 
Cereal 
Mixed diet 
Family diet 

  
14 (33.3) 
48 (53.3) 
40 (64.5) 
17 (51.5) 
21 (50.0) 

  
28 (66.7) 
42 (46.7) 
22 (35.5) 
16 (48.5) 
21 (50.0) 

  
 
 
9.889 

  
 
 
0.04* 

Frequent Diaper Changes 
Good 
Poor 

  
8 (40.0) 
132 (53.0) 

 
12 (60.0) 
117 (47.0) 

  
 
1.256 

  
 
0.262 

Type of Diaper 
Disposable only 
Re-usable towel only 
Both 

  
75 (46.9) 
12 (60.0) 
53 (59.6) 

  
85 (53.1) 
8 (40.0) 
36 (40.4) 

  
 
4.229 

  
 
0.121 

Child’s Nutritional Status 
Well nourished 
Malnourished 

  
66 (45.2) 
74 (60.2) 

  
80 (54.8) 
49 (39.8) 

  
5.984 

  
0.01* 

Number of Diarrhea Episodes 
0 
1 
≥ 2 

  
103 (50.7) 
18 (58.1) 
19 (54.3) 

  
100 (49.3) 
13 (41.9) 
16 (45.7) 

  
 
0.659 

  
 
0.719 

* - Statistically significant; + - Grandmother, aunty, siblings  
Table 2: Age specific prevalence and factors associated with diaper rash among infants and toddlers in ODCH 

 
P - Value   
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more prevalent in children with malnutrition. Previous studies had 
not considered the impact of nutritional status on the prevalence 
of diaper rash. Also, children who are malnourished are more likely 
to be from the low socioeconomic strata and thus may not a ord 
disposable diapers or change them frequently 

Type of diet also plays a significant role in development of diaper 
rash as cereal-based diet was significantly associated diaper rash. 
The consumption of artificial milk in addition to breast milk or as 
mixed diet also contributes to development of diaper rash as more 
children exposed to these types of diet developed diaper rash than 
those who did not. Previous studies have reported the e ect of diet 
on diaper rash and suggested that babies who were breast-fed 
exclusively have stools of lower pH and fewer urease producing 
bacteria and lower incidence of diaper rash.3,11 The practice of 
exclusive breastfeeding in Freetown has previously been reported 
to be poor particularly among young and unmarried mothers.12 
Majority of mothers in this study were unmarried. The increase in 
stool pH with introduction of cereals (either alone or in combina-
tion with breast milk) increases the predisposition to nappy rash. It 
is therefore necessary to pay more attention to diaper hygiene and 
change which prevent diaper rash especially when transitioning 
babies from exclusive breast milt to cereal-based meals. 

 Immediate caregiver is also significantly associated with develop-
ment of diaper rash as care given by mothers, grandmothers, aunt-
ies, siblings and others is significantly associated with develop-
ment of diaper rash. Surprisingly, care given by fathers is less likely 
to result in diaper rash. It is likely that children who were cared for 
primarily by their fathers were less likely to use re-usable towels 
than those catered for by mothers and other relatives. The associ-
ation between use of cloth diapers and development of diaper 
rash has been shown by previous studies. Although our study did 
not show significant association between diaper rash and type of 
diaper used, subjects who were diapered with re-usable towel 
alone or in combination with disposable diapers had the higher 
proportion of diaper rash compared to disposable alone (60% and 
59.6% respectively compared to 46.9). It is possible that since the 
re-useable towel are not disposable; they are not frequently 
changed thereby staying longer periods on the children than dis-
posable diapers. The study also showed that teenage mothers and 
frequency of diaper change less than 8 times per day predisposing 
factors to the development of diaper rash though not significantly 
associated. Poor diaper practice has been previously reported to 
be associated with diaper rash.11 The reasons are not farfetched 
as infrequent diaper changes will lead to prolonged contact of 
soiled diaper with the skin and increase irritation whereas, teenage 
mothers are more likely to lack the skills required for are of their 
babies. It is to be noted that teenage pregnancy and unmarried 
mothers are common in Sierra Leone. 

5.0 CONCLUSION 

Prevalence of diaper rash among children two months to 24 
months in Freetown is high. While malnutrition is significantly as-

sociated with its occurrence, other predisposing factors include 
diet type particularly cereal and artificial milk and immediate care 
giver are shown to also be associated. Poverty and lack of 
knowledge appear to be underlying causes of these factors. It is 
recommended that basic health education on personal hygiene 
and diaper care as well as strengthening of breastfeeding practic-
es should be provided for mothers during antenatal and immuniza-
tion visits.  

6.0 LIMITATION OF STUDY 

Since this is a hospital-based study, it may not adequately repre-
sent what is happening in the community. Furthermore, the study 
may also be a ected by social-desirability bias being a question-
naire based study. Also, the use of convenient (non-probability) 
method for sampling might have inadvertently excluded or over-
represented children with diaper dermatitis.  
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