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Personal and familial factors associated with toilet training
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ABSTRACT

Purpose: Toilet training (TT) is an important marker in a child’s physical and psychosocial 

development. The present study aimed to evaluate aspects associated to delayed TT.

Material and Methods: We interviewed 372 parents of children who had completed TT 

up to 48 months before the interview. The questionnaires were applied at school exits 

when parents went to pick their children up and at public parks. Questions included 

demographics, aspects related to TT, dysfunction voiding symptom score and evaluation 

of constipation.

Results: The interviews were performed at a mean of 15.3±10.4 (0 to 47) months after 

the end of TT. Girls accounted for 53% of the sample. The mean age at fi nishing TT was 

31.6±9.3 months and similar in both genders (p=0.77). TT occurred before school entry in 

45.7% of the children and medical advice for TT was sought only by 4.8% of the parents. 

No association was observed of age at completing TT and presence of lower urinary 

tract symptoms (LUTS) (p=0.57) and/or constipation (p=0.98). In the univariate analysis, 

prematurity (OR=2.7 [95% CI 2.3-3.1], p <0.0001) and mothers who work outside their 

household (OR=1.8 [95% CI 1.4-2.3], p <0.0001) were associated to delayed TT.

Conclusion: Children completed TT at a mean of 2 years and 7 months of age. The age 

of completing TT was not related to LUTS and/or constipation. Premature children and 

those whose mothers work outside the home fi nish TT later.
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INTRODUCTION

Toilet training (TT) is defi ned as the ability to 

independently start and complete micturition and de-

fecation. It is an important marker in a child’s normal 

development, being a challenging process not only 

for the children but also for their parents. In the past 

decades an increase in the age of toilet training has 

been observed (1-3). The American Academy of Pe-

diatrics recommends a Child-Oriented Approach for 

TT, in which should only be started when the child is 

physically and psychologically ready (1, 2).

 Data on acquisition of bladder and bowel 

control is confl icting with studies showing no diffe-

rences between genders, and others demonstrating 

an earlier control in girls (4-6). Acquiring bladder 
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control, in many occasions, occurs at the same time 

as bowel control. Accomplishing nighttime urinary 

continence may also occur at the same time as dayti-

me continence or be several months delayed (4-8).

 Many different factors have been associated 

with the age of TT, such as age of the mother, paren-

tal education level (9), working status of the mother, 

socioeconomic status of the family (10), and single 

parenthood, race (4, 11), gender with girls being trai-

ned earlier than boys (4, 8) and developmental delays 

(5). On the other hand, other studies have not found 

associations between TT and working status of the 

mother (4, 8), socioeconomic status of the family (8), 

prematurity (4, 5, 8) nor with mild to moderate neu-

rological impairment (8).

 The literature on TT is scarce and shows 

many controversies. We hypothesized that child de-

velopment and familial environment may influence 

in the age a child completes TT. Therefore, the aim 

of the present study is to evaluate personal and hou-

sehold factors associated with toilet training as well 

as if there is any correlation between bladder and bo-

wel dysfunction and the age TT is completed.

MATERIALS AND METHODS

 A questionnaire was applied to parents of 

children who had completed TT no more than 48 

months before the interview. Parents were inter-

viewed in public areas, such as parks or in front of 

schools and the interview lasted about 10 minutes. 

Children whose parents refused to participate, pre-

senting any urogenital disorder, who were using any 

medications or presented with any disease known to 

interfere on bladder or bowel function, severe intel-

lectual or motor disability, and those who had not fi-

nished TT were not included in the study. Age at whi-

ch toilet training was completed was defined as the 

age that the child had full bladder and bowel control, 

without any failure in holding urine or stool during 

day and nighttime.

 The institutional review board on ethics ap-

proved the study (protocol number 1.757.676) and all 

parents signed an informed consent.

 The questionnaires included: 1) demographic 

questions on gender, socioeconomic status, neona-

tal history, marital status of the parents, if both pa-

rents worked full time or not; 2) aspects related to TT 

(Appendix-1); 3) current voiding and bowel symp-

toms assessed by the dysfunctional voiding symptom 

score (DVSS) (12), Pediatric Rome III Criteria (13) and 

Modified Bristol Stoll Form Scale for Children (14).

Statistical Analysis

 Data were expressed as means±SD, medians 

and interquartile ranges, or absolute values and frac-

tions. The Student t or Mann-Whitney U test was 

used to compare continuous variables while catego-

rical variables were compared using the chi-square or 

Fisher’s exact test.

 Analysis of risk factors for delayed toilet 

training was performed by multivariable binary lo-

gistic regression with stepwise forward likelihood 

ratio method. Odds ratios (OR) were reported with a 

95% confidence interval. Tests of significance were 

two-tailed, and significance was defined by p <0.05.

 All tests were 2-sided with p <0.05 conside-

red statistically significant and were performed using 

MedCalc Statistical Software version 18.11.6.

RESULTS

 Of the 400 questionnaires applied, 372 were 

included in the study. Of the 28 not included, 15 were 

due to refusal of parents or caregivers to participate in 

the study, and the remaining did not fulfill inclusion 

criteria. The mean time between TT and the interview 

was 15.3±10.4 (0 a 47) months. Girls represented 53% 

of the sample. All other demographic data are descri-

bed on Table-1.

 The mean age at the moment of the inter-

view was 46.5 months (female: 46.7±12.0 and male: 

46.3±11.4 months; p=0.77) and the mean age for TT 

was 31.6±9.3 months (median: 30.0 months), being 

31.1±9.4 for girls and 32.2±9.2 for boys (p=0.20). No 

differences were found between TT for bowel (day 

and night) and bladder (day and night) according to 

gender or type of TT (Table-2).

 We used the 75-percentile value that was 

36 months to divide the sample for binary further 

analysis.

 Evaluating the family, age of the mother 

(p=0.10) and father (p=0.66), schooling of the hou-

seholder (p=0.27), socioeconomic class (p=0.47) had 

no impact on the age of completing TT. The only fa-
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Table 1 - Demographic Data.

Frequency %

Pre or After Pre-school

TT prior starting Pre-school 170 45.7

TT after starting Pre-school 202 54.3

Total 372 100

What made parents start TT

Orientation of a Physician 18 4.8

School Orientation 75 20.3

Parents thought it was time to begin 162 43.5

Children gave signs that he/she was ready 95 25.5

Others 22 5.9%

Total 372 100

Problems during TT

None 329 88.4

Refuse to go to the bathroom 17 4.7

Retention Maneuvers 16 4.3

Hiding or Asking for diapers to poop 5 1.3

Others 5 1.3

Total 372 100

TT Methods **

Brazelton  (child-oriented approach) 346 93

Azrin and Foxx (parent-oriented approach) 2 0.5

Alarm 1 0.3

Others 23 6.2

Total 372 100

Equipment Used for TT ***

Potty Chair 225 43.6

Regular Toilet 149 28.9

Toilet with support for feet 45 8.7

Toilet Seat Reducer 94 18.2

Other 3 0.6

Total 516 100

Parent’s view of the ideal age to start TT

< 12 months 6 1.6

12 to 18 months 42 11.3

18 to 24 months 95 25.5

24 to 30 months 149 40.1

30 to 36 months 62 16.7

> 30 months 18 4.8

Total 372 100

* TT Toilet Training

**Methods adapted from Choby et al., (1) and Brazelton et al., (7).

*** Some parents use more than one equipment.
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milial factor associated with a delayed TT was mo-

thers that work outside of their household (p <0.001) 

(Table-3).

 Analyzing the association between age of 

TT and bladder and bowel dysfunction (BBD) it 

was observed that age at the end of TT had no 

impact on the development of LUTS (p=0.56) nor 

functional constipation (p=0.89 and p=0.45, res-

pectively) (Table-4).

 In a univariate analysis, only prematurity 

(OR=2.7 [95% CI 2.3-3.1], p <0.0001) and mothers 

who work outside household (OR=1.8 [95% CI 1.4-

2.3], p <0.0001) were associated with a delayed TT. 

The same factors remained as independent predic-

tors in the multivariate analysis (OR=3.9 [95% CI 

3.0-5.1] and OR=1.6 [95% CI 1.2-2.1], p <0.0001, 

respectively).

DISCUSSION

 Toilet Training is an important step in a 

child’s development, and it depends on child’s gro-

wth and maturation. As in many other developmen-

tal delays seen on a preterm born child (15), we have 

also demonstrated that these children become toilet 

trained at a later age. Prematurity has been shown to 

be associated with motor, cognitive, academic, lan-

guage and behavior problems (15, 16). Therefore, a 

delayed TT would be expected in these children since 

it is a personal achievement related to behavioral and 

developmental maturation. According to our findin-

gs, being a premature child is an independent factor, 

with 2.7 times greater chance of completing TT after 

3 years of age when compared to full term children.

 Voluntary control of micturition is mediated 

by the cerebral cortex that is responsible for facili-

tating and inhibiting the micturition reflex. There-

fore, the ability to gain bladder control is a complex 

developmental process that can be influenced by 

anatomical, physiological, cultural, and behavioral 

conditions (1, 17). Contradictory to our finding, some 

previous reports have shown that age of completing 

TT is not associated to prematurity (5, 8, 11, 18). On 

the other hand, two studies done 20 years apart have 

shown a delay in starting TT (>24 months) in preterm 

compared to full term children but both failed to find 

this difference in the age of completing it (8, 18).

 Since our data were collected interviewing 

parents up to 48 months after their children comple-

ted TT, we did not inquire about the age of starting 

training due to a considerable memory bias.

 Despite the fact that most studies show no 

association between these two variables, working 

status of the parents, especially of the mother, is cur-

rently identified as the major cause of a delayed TT 

(10, 11). In opposition to these studies, our findings 

support the hypothesis that mothers that work out-

side their household, is an independent factor asso-

ciated with 1.8 greater chance of their children pre-

senting a delayed TT. Parents play an essential role in 

training their children to get control of their elimina-

tion functions providing orientation and guiding the 

whole training process. If the parents are not at home 

or are too busy with working and housekeeping there 

will be a lack of attention to their children TT process 

which, ultimately, will lead to its delay.

Table 2 - Time to TT (bowel and bladder) and gender.

Gender and Age at TT

All Children Boys Girls

TT Mean age (months)

(min-max)

Mean age

(min-max)

Mean age

(min-max)

p value

Bowel daytime 29.1 ± 8.6 (12-60) 30.0 ± 8.6 (12-60) 28.4 ± 8.5 (12-56) 0.07

Bowel nighttime 29.3 ± 8.7 (11-60) 30.0 ± 8.8 (12-60) 28.7 ± 8.5 (11-52) 0.14

Bladder daytime 28.4 ± 8.1 (9-56) 28.9 ± 7.4 (12-48) 28.0 ± 8.6 (9-56) 0.31

Bladder nighttime 30.7 ± 9.1 (9-62) 30.9 ± 8.7 (12-60) 30.6 ± 9.5 (9-62) 0.72

TT = Toilet training; p value < 0.05. 
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Table 3 - Familial aspects related to toilet training (TT).

Schooling and Age of TT

Mother Father

Schooling Age at TT Number (%)  Number (%)

Elementary School < 36 months 70 (23.8) 67 (25.0)

> 36 months 15 (20.5) 12 (17.1)

High School < 36 months 113 (38.3) 105 (39.2)

> 36 months 27 (37.0) 22 (32.4)

College < 36 months 69 (23.4) 50 (18.7)

> 36 months 16 (21.9) 21 (30.9)

Post-Graduation < 36 months 43 (14.6) 46 (17.2)

> 36 months 15 (20.5) 13 (19.1)

Total 386 336

p value Pearson Chi-Square 0.37 0.21

Working Status of Parents and Age of TT

Working Status Age at TT Mother

Number (%)

Father

Number (%)

Yes < 36 months 201 (67.9) 263 (96.0)

> 36 months 58 (79.5) 67 (97.1)

No < 36 months 95 (32.1) 11 (4.0)

> 36 months 15 (20.5) 2 (2.9)

Total 369 343

p value Pearson Chi-Square < 0.001 0.66

Age of Parents and Age of TT

Age of Parents (Years) Age at TT Mother

Number (%)

Father

Number (%)

< 20 < 36 months 34 (11.4) 12 (4.0)

> 36 months 4 (5.4) 2 (2.7)

20 – 30 < 36 months 151 (50.7) 137 (46.0)

> 36 months 47 (63.5) 38 (51.4)

> 30 < 36 months 113 (37.9) 149 (50.0) 

> 36 months 23 (31.1) 34 (45.9)

Total 372 372

p value Pearson Chi-Square 0.10 0.66

Socioeconomic Class and Age of TT

Age at TT A

Number (%)

B

Number (%)

C

Number (%)

D/E

Number (%)

Total

Number (%)

< 36 months 29 (9.9) 139 (47.8) 107 (36.8) 16 (5.5) 291 (100)

> 36 months 12 (14.4) 36 (49.3) 23 (31.5) 2 (2.7) 73 (100)

Total 41 (11.3) 175 (48.1) 130 (35.7) 18 (4.9) 364 (100)

P value: 0.47
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 Besides the working status of the mother, the 

use of disposable diapers and the availability of more 

information on the Child-Oriented Approach for TT 

have also been reported as related to this increasing 

age for completing TT (2, 19). Therefore, parents were 

asked about different TT methods such Brazelton 

Child-Oriented Approach that suggests starting the 

toilet training process only when children show rea-

diness signs; Azrin and Foxx Parent-Oriented Appro-

ach that represents an intensive structured behavioral 

method (‘‘toilet training in a day’’); Daytime Wetting 

Alarm, Child-Assisted Toilet Training that begins bo-

wel and bladder training at two to three weeks of 

age and the child is taken to the bathroom after a 

large meal or when showing signs of elimination and 

the Elimination Communication that guides start of 

TT at birth and shows how to recognize children’s 

body language, noise and elimination patterns (1, 7), 

and were also asked about equipment used on TT. As 

to our study, the majority of families (93%) used the 

child-oriented approach to toilet train their children, 

indicating that this could really be a reason for a later 

TT, as the mean age for completing TT in our group 

of children was 31.6 months, similar to that reported 

in other studies (4, 5, 7, 10). When assessing the type 

of equipment used during TT, 43% of the children 

used a potty chair and 28.9% used the regular toilet 

without seat reducer and/or feet support. It is impor-

tant to note that the incorrect posture while urinating 

and evacuating can lead to retention maneuvers and 

BBD (20, 21). Therefore, children should always use 

a toilet with seat reducer and feet support, or a potty 

Table 4 - Lower Urinary Tract Dysfunction, Constipation and Age of Toilet Training (TT).

Dysfunctional Voiding Symptoms Score (DVSS)

Age at TT No LUTD

Number (%)

LUTD

Number (%)

Total

Number (%)

< 36 months 267 (89.6) 31 (10.4) 298 (100)

> 36 months 68 (91.9) 6 (8.1) 74 (100)

Total 335 (90.1) 37 (9.9) 372 (100)

P=0.56

Constipation (Modified Bristol  Stool Scale  for Children)

Age at TT No Constipation

Number (%)

Constipation

Number (%)

Total

Number (%)

< 36 months 157 (54.3) 132 (45.7) 289 (100)

> 36 months 35 (47.9) 38 (52.1) 73 (100)

Total 192 (53.0) 170 (47.0) 362 (100)

p=0.45

Constipation (Rome III)

Age at TT No Constipation

Number (%)

Constipation

Number (%)

Total

Number (%)

< 36 months 243 (81.5) 55 (18.5) 298 (100)

> 36 months 59 (80.8) 14 (19.2) 73 (100)

Total 302 (81.4) 69 (18.6) 371 (100)

p=0.89
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chair in order to determine a sense of security and 

a more physiological position to facilitate urination 

and evacuation.

 There is a widespread believe that girls end 

TT at an earlier age. Shum et al. studying the sequen-

tial of acquisition of TT skills described that normal 

developed girls achieve nearly all skills prior to boys 

(4) and few other studies have confirmed these fin-

dings (8, 11), which are in disagreement with ours, as 

well as of other authors finding (6, 7, 10), where no 

differences were found between genders regarding 

age of completing TT. It is also believed by many 

that bowel control occurs prior to bladder control. A 

study from Stein & Susser in the sixties described a 

sequence of on acquirement of sphincter control with 

bowel control occurring before daytime control and 

daytime bladder control before nighttime control (22) 

which was also confirmed by Schum et al. (4) On the 

opposite direction, we and others have not found di-

fferences in time of acquisition of bladder and bowel 

control (6) adding to the controversies on many of 

the aspects related to TT.

 One of the greatest debates related to TT is 

whether an earlier or later TT is associated to BBD, 

although few studies have investigated these asso-

ciations. As data present herein, other studies found 

no relationship between age or method use for TT 

(1, 2, 23) with the development of LUTS. However, 

Barone et al. reported a higher prevalence of urge-

-incontinence in children who started later their TT 

(3). In another recent study, voiding dysfunction was 

associated with TT starting either before 24 months 

or after 36 months of age in the presence of consti-

pation (24).

 Evaluating the presence of functional cons-

tipation, we also found that age of acquiring blad-

der control is not related to constipation, which is 

in agreement with the findings of Wald et al. (25). 

On the contrary, Inan et al. demonstrated a three-

fold risk for constipation in children that acquire bo-

wel control after the age of 2 years (26). Aziz et al. 

have also suggested that later TT would predispose to 

constipation, although their study compared different 

populations, from rural and urban areas, with other 

confounding factors (27). Most of the data on bowel 

function reported in the literature is focused in sto-

ol withholding, hiding to defecate, and toilet refusal. 

Children who hides to defecate and failure to acquire 

TT for stool elimination at 42 months of age have a 

delay in bladder control and those who have proble-

ms during TT are more prone to present toilet refusal, 

stool withholding, functional constipation and pri-

mary encopresis (28).

 There are some limitations to this study. Al-

though we tried to evaluate children who had fini-

shed their TT no later than 48 months, since a me-

mory bias could have influenced the results, for this 

matter we may have missed long-term problems, 

such as BBD, related to TT. We also failed to evaluate 

age at the beginning and time taken to complete TT.

CONCLUSION

 Children completed TT at two and a half ye-

ars of age. Both girls and boys completed TT at a 

similar age. Premature children and those whose mo-

thers work outside their household are at increased 

risk of completing TT at a later age. We could not 

demonstrate association between age at completing 

TT to LUTS or functional constipation..
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Appendix 1 - Questionnaire toilet training for parents or caregivers.

Appendix 1

Questionnaire toilet training for parents or caregivers 

1 - Neonatal History

(  ) Born at full Term

(  ) Premature (≤ 37 weeks) . Gestational Age: _______ weeks 

(  ) He was admitted to a neonatal ICU. Why? _____________

2 - Parent’s working status

2.1 Mother works outside household

(  ) No

(  ) Yes (part time)

(  ) Yes (full time)

2.2 Father works outside household

(  ) No

(  ) Yes (part time)

(  ) Yes (full time)

3 - Who does the child live with?

(  ) parentes

(  ) mother

(  ) father

(  ) Other family member. Who? _________________________

 

4 - What method did you use to toilet train your child?

(  ) Child-Oriented Approach (the child gave signs that it was time to start) 

(Brazelton)

(  ) You thought it was the right time to remove the diapers

(  ) Removed the diapers in one day  (Azin and Foxx)

(  ) Taught your son/daughter from birth and he/she has never worn diapers

(  ) Used alarm system

(  ) Other. Which?_____________________________________________

5.What type of equipment did you use during toilet training?

(  ) Potty chair 

(  ) Regular toilet

(  ) Toilet with footrest

(  ) Toilet with seat reducer

(  ) Toilet with seat reducer and footrest

(  ) Other. Which? _____________________________________________

6. At what age your child finished toilet training?

(  ) Did not retire the diapers

Age at which acquired bladder control during the day ______months

Age at which acquired bladder control during the night _____months

Age at which acquired bowel control during the day _______months

Age at which acquired bowel control during the night ______months


