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Abstract 

Objective: To present the results of a pilot study that evaluated the psy-
cho-emotional well-being, and the perinatal results of a group of 44 women 
who attended a prenatal program that incorporates playful and educational 
activities, in a Child Development Center in Durango. Mexico. Methods: A 
group of 44 women with informed consent participated for 28 weeks in the 
prenatal program. The condition of psycho-emotional well-being during the 
first and third trimesters and the perinatal results were analyzed with vali-
dated instruments. Physiological stress was also assessed with salivary cortisol 
in the same trimesters. Results: More than 90% of the women evaluated their 
psycho-emotional condition as satisfactory and very satisfactory. The evalua-
tion of anxiety in its Trait/State modalities placed the participants in the cat-
egory of mild and moderate. Salivary cortisol showed values within a normal 
range. Perinatal results showed that 98% of deliveries were at term, 93% of 
newborns weighed more than 2500 grams, and 98% of newborns had an 
APGAR score of 9 at 5 minutes. Conclusion: The results suggest that the in-
corporation of playful and educational actions to prenatal surveillance posi-
tively influenced the biopsychosocial condition of the pregnant woman and 
favorable perinatal outcomes. 
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1. Introduction 

The actions of a medical nature have been privileged as the central axis of pre-
natal control and without a doubt have had a favorable impact in the conditions 
of the gestational outcome [1]. It is important to highlight, however, a series of 
non-medical actions that positively influence the development of pregnancy has 
been recognized and documented.  

The interventions reported in numerous studies are of a different nature 
(psychoeducational, sport, musical and playful) [2]-[10]. The favorable results 
obtained with these interventions can be explained by the findings obtained in 
different studies by Peter Sterling [11] and Bruce McEwen [12] referring to al-
lostasis (Physiological stability achieved by regulatory systems, adjusting to dif-
ferent demands through change) and allostatic load (Wear caused by chronic 
hyperactivity or hypoactivity of the different systems that protect the body from 
internal or external stress); processes that allude to the individual’s adaptive or 
failed responses to different conditions of the psychosocial environment. 

Sterling and McEwen’s approaches, findings and conclusions make possible to 
understand how playful, sport and musical activities carried out during pregnancy 
help maintaining a balanced response of the hypothalamic-pituitary-adrenal 
axis, and of the cardiovascular, metabolic and immune systems. All this favors 
the allostatic balance and psychophysiological resistance in situations of in-
creased biological demand or adversity. These aspects have been widely devel-
oped among others, by authors such as John C. Wingfield [13].  

John Cassel demonstrated, more than 40 years ago, the beneficial effect of fa-
vorable conditions of an environment of psychosocial support for pregnant 
women. Cassel made designs that allowed comparing groups of women who 
lived in two different psychosocial contexts: a group whose context was eva-
luated with favorable scores and another group whose context was characterized 
by the presence of psychosocial stressors and little psychosocial support. The 
difference in gestational evolution and perinatal outcomes clearly favored wom-
en who were located in a more satisfactory psychosocial context, as this group 
presented a lower rate of complications compared to women located in an ad-
verse context [14] [15].  

However, it is from the theoretical and empirical contributions of Sterling and 
McEwen that the concepts of allostasis and allostatic load are established and a 
satisfactory explanatory framework is constructed that allow us to understand 
the adaptive or failed biological response to various psychosocial scenarios. 

The Objectives of the present study were: 
• To assess the psycho-emotional well-being of pregnant women who partici-

pated in the playful-educational activities. 
• Evaluate the perinatal outcomes of the participating women. 

2. Material and Methods 

Study Design and Participants. 
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A pilot intervention study [16] was designed in which 44 pregnant women 
enrolled in a Prenatal Surveillance Program agreed to participate. There were no 
exclusion criteria. The participants regularly attended the Program developed at 
a Child Development Center in the city of Durango; Mexico during the period 
between October 2013 and April 2015. During the gestational process, the group 
of women regularly participated in different playful and educational activities 
that are part of the Prenatal Surveillance Program. In week 12 and week 37 of 
pregnancy, we assessed the conditions of Subjective Wellbeing, the perception of 
Anxiety in its Trait/State modalities. Salivary samples were also taken at 8:00 am 
and 20:00 pm for cortisol measurement, an indicator of physiological stress and 
allostatic balance. The first evaluation is considered the baseline measurement, 
whilst the second in week 37 is considered the final one and represents the moment 
in which the impact of the educational playful actions is evaluated (Figure 1). 

Sample size estimation [17]. 
The following formula (17) was used to estimate the sample size: 

( ) ( ) ( )2 2 2n N Z 2 p 1 p d N 1 Z 2 p 1 pα α= ∗ ∗ ∗ − − + ∗ ∗ −  

where, 
n = Sample size. 
N = Population size = 44 pregnancies in the CADI. 
Z = Confidence level (95%) = critical value 1.96 (two tails). 
p = approximate proportion of the study phenomenon in the reference popu-

lation = 10% of newborns with low birth weight in Latin America and the Ca-
ribbean (<2500 grs.) (UNICEF.ORG). 

q = proportion of the reference population that does not present the study 
phenomenon = 1-p = 90%. 

d = study accuracy = 5% = 0.05. 
n = 34. 

2.1. Description of the Playful Activities of the Prenatal Program 

The playful and educational activities are taught for 28 weeks: from gestational 
week 12 until week 40 or at the end of pregnancy. The activities carried out are 
the following: medical surveillance, prenatal yoga, psycho-emotional stimula-
tion, music therapy. 

For 3 days a week, the assistance is 3 hours a day. The prenatal program is 
carried out in a warm and friendly environment, a series of playful and sensory 
activities are carried out, allowing the recognition of the importance of preg-
nancy, living it in a conscious way which allows to acquire tools necessary to live 
the pregnancy in a harmonious and healthy way as well as providing the new-
born with comprehensive care. 

Table 1 shows the Prenatal Medical Surveillance and Prenatal Control. 
Each member of the program has a prenatal control card, and there is a monthly 

clinical follow-up based on the Official Mexican Standard NOM-007-SSA-2016. 
Talks are given once a week with a duration of 1 hour and a half each, with var-
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ious topics related to the gestational process; evolution of pregnancy, lactation 
and care of the newborn. The subjects are taught by specialists from the follow-
ing fields: pediatrics, gyneco-obstetrics, genetics, physical therapy and neurode-
velopment. 

Yoga-prenatal. It is taught by qualified instructors. There are 2 classes per 
week from admission to the end of pregnancy, it is divided into 2 groups; par-
ticipants who are less than 20 weeks pregnant and participants who are more 
than 20 weeks pregnant, classes are held in two-hour sessions. 

 

 
Figure 1. General Scheme of the Study. Pilot intervention study to evaluate the impact of 
a playful-educational intervention on psycho-emotional well-being and on the perinatal 
results of a group of users who regularly attended a Prenatal Surveillance Program. 
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Table 1. Prenatal medical surveillance and prenatal control. 

Prenatal Medical Surveillance 
Child Development Center 

Prenatal Control 
Ministry of Health 

The pregnant woman enters the prenatal program in the 12th week of 
her gestational process, is attended by the doctor responsible for the 
program, a medical history (CLAP/SMR)* PAHO** is performed.  

Which is composed of: clinical record, family history and personal,  
obstetric antecedents, current pregnancy. The following data are  
recorded on the first visit: weight, blood pressure, uterine height,  

presentation, fetal heart rate, fetal movements, iron intake, Calcium, 
folates, nutritional status is assessed and warning signs of pregnancy  

are reported. Subsequently, 7 visits are scheduled one each month  
and the same data recorded above are recorded. After birth the  

mother is cited to complete the filling of the (CLAP/SMR) PAHO  
with the birth and newborn data 

Each of the women participating in the prenatal program receives the 
attention of a doctor from the Ministry of Health who is responsible  

for prenatal control and month after month performs the clinical  
review and evaluates the conditions of pregnancy, records the data  

in your card Prenatal, which the patient will show to the doctor  
responsible for the prenatal program who performs the prenatal  
medical surveillance and monitors compliance with the medical  

indications for each particular case. 

*Latin American Center for Perinatology, Women’s Health and Reproductive; **Pan American Health Organization. 

 
Psycho-emotional stimulus. 
In this area a psychotherapist works at two levels: general and personal. 
1) General level 
Weekly talks are given at the general level, on Thursdays from 6:30 a.m. to 

8:00 p.m. addressed to the parents of future babies. The thematic proposal seeks 
to review aspects of interest that give these parents a greater chance of being 
better with themselves, as individuals and as a couple, as well as the points that 
most often hinder family relationships and children’s emotional growth. With 
greater welfare of parents, greater welfare of the little ones.  

2) Personal level  
In some cases when reviewing the different issues, personal emotional situa-

tions arise, awareness of unresolved conflicts, absences or feelings of emptiness 
is made.In these cases, upon request, a personal process is followed with the 
consulting psychologist.  

Music therapy. 
A musical session of 1:30 hrs. per week was taken, where music provided 

concentration, relaxation and active stimulation. The musical sessions were 
enriched with activities where diverse themes, advice, orientations, and reflec-
tions were raised in order to help the good course of the gestational process.  

2.2. Ethical Considerations 

Participants were verbally informed in detail about the study, as well as the con-
fidential and anonymous nature of the information obtained. The study was ap-
proved by the Research Ethics Committee of the Scientific Research Institute of 
the Juárez University of the State of Durango. The total number of women who 
were invited agreed to participate and signed an informed consent letter. 

Study Instruments. 
• Sociodemographic Data Questionnaire. 
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In order to know the sociodemographic situation, a socioeconomic and de-
mographic study format was used to obtain the data about school level, occupa-
tion and economic income of the participant and her spouse or partner. 
• Perinatal Clinical History-CLAP-PAHO-WHO [18]. 

For the evaluation of the prenatal control, the card (CLAP-PAHO-WHO) was 
used, which begins the data recording upon admission, continues during the 
pregnancy and, subsequently, an appointment is made to record the birth condi-
tions. Prenatal control was carried out with a monthly review of the card, which 
collects the most important clinical data of the pregnant woman related to the 
evolution of the pregnancy. 

With the purpose of knowing the conditions of subjective well-being and 
psycho-emotional balance of the participating women, the following instruments 
were applied. 

Inventory of Subjective Wellbeing of Alicia Omar et al. [19] [20]. 
Of this Inventory, the questions corresponding to the following dimensions 

were applied: Achievements, self-confidence to face difficulties, transcendence, 
support of the family group and social support. A Likert scale was used to record 
and evaluate the answers corresponding to the 18 questions of the five dimen-
sions analyzed. 

Three categories were formed according to the score obtained by the partici-
pants. 

31 points or less. Unsatisfactory. 
32 to 44 points. Satisfactory. 
45 points or more. Very satisfactory. 
Inventory of Anxiety in its modalities Trait/State of Díaz-Guerrero and Spiel-

berger [21] [22]. 
Was used to evaluate Anxiety of the participants in their Trait/State modalities.  
Four categories were formed for evaluation of Anxiety in its Trait/State mod-

alities [23]. 
20 to 31 points. Minimum. 
32 to 43 points. Mild. 
44 to 55 points. Moderate. 
56 points or more. High. 
With the purpose of having a biological indicator that measured the condi-

tions of psycho-emotional stability of pregnant women. Salivary cortisol was 
measured at the beginning and at the end of the playful-educational interven-
tion. 

Salivary Cortisol Measurement. 
For the measurement of salivary cortisol, two saliva samples were collected at 

8:00 am and at 8:00 pm at two moments of the gestational process, week 12 dur-
ing the first trimester and week 37 during the third trimester. Samples were 
stored in the Molecular Biology laboratory of the Scientific Research Institute of 
the Juárez University of the State of Durango. The samples were centrifuged at 
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1000 g for 5 min, decanted to preserve saliva without mucus, and frozen at 
−20˚C until analysis. The concentration of salivary cortisol was determined by 
immunoassay in microplates. (Active® Cortisol EIA, Diagnostic Systems Labor-
atories, Inc. Webster, TX). with an ELx800 (Lionheart Diagnostics, Marshall 
MI.) Universal plate reader at 450 nm 14 [24]. 

Clinical and Anthropometric Assessment. 
Calibrated instruments were used for clinical and somatometric assessment: 

Anthropometer, Sphygmomanometer and Stethoscope. 
Statistic analysis. 
For the statistical analysis of the data, measures of central tendency and dis-

persion were used, as well as percentage values for a descriptive statistic; the pa-
rametric inference methods were with t-student. We used the paired student’s t 
to compare salivary cortisol averages at different times, with different sample 
sizes [25].  

3. Results 

Sociodemographic 
27 (61%) of the participating women were in the range of 21 to 30 years of 

age, 11 (25%) were located in the range of 31 to 35 years, 4 (9%) in the range of 
16 to 20 years and 2 (5%) in the age group of 35 to 40 years. With reference to 
their civil status, 26 (59%) women reported being married, 11 (25%) participants 
said they were single and 7 (16%) said they were in free union. The level of 
schooling referred by the participants showed that 24 (55%) women reported 
having university and postgraduate studies, 15 (34%) pre-university studies and 
5 (11%) high school studies. The occupation manifested by the participating 
mothers was distributed as follows: 20 (45%) reported professional activities, 10 
(23%) employed, 9 (21%) students, and 5 (11%) said they were housewives. 

Somatometric, clinical and obstetric data 
The average body mass index (BMI) observed in the initial evaluation was 

25.8 with σ of 4.8. The average value in the first trimester of Mean blood pres-
sure was 81.2 mmHg with σ of 4.2 and the average value in the third trimester 
was 85.1 mmHg with σ of 7.5 The total number of participating women received 
supplements with iron, folic acid and calcium since the beginning of their pre-
natal control. The obstetric data recorded were the following: 15 (34%) partici-
pants were in their first pregnancy, 20 (45%) the second, 7 (16%) the third, and 2 
(5%) women the fourth pregnancy. 

Table 2 shows the Subjective well-being. 
Between 92% and 100% of the participating women, according to their age 

group, obtained a score during the first quarter that corresponds to satisfactory 
and very satisfactory in the 5 dimensions evaluated. Between 83% and 100% of 
the women of the study group were located during the third quarter, according 
to their age group, in a satisfactory and very satisfactory condition in the 5 di-
mensions evaluated. 
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Table 2. Subjective Well-being Categories. 

Categories by age groups 
First Trimester  

(12 weeks of gestation) 
Third Trimester  

(37 - 40 weeks of gestation) 

Under 25 years n % n % 

Very satisfactory 4 31 4 33 

Satisfactory 8 62 6 50 

Unsatisfactory 1 7 2 17 

Summation 13 100 12 100 

25 to 34 years n % n % 

Very satisfactory 13 50 8 38 

Satisfactory 11 42 12 57 

Unsatisfactory 2 8 1 5 

Summation 26 100 21 100 

≥35 years n % n % 

Very Satisfactory 3 60 3 60 

Satisfactory 2 40 2 40 

Unsatisfactory     

Summation 5 100 5 5 

Total 44 100 38 100 

Source. Questionnaires applied; *Due to medical circumstances and home change, the questionnaire was 
not applied in the third trimester in 6 women. 

 
Table 3 and Table 4 show the different levels of state/trait anxiety presented 

by the participating women according to the age group. The average values ob-
served in the studied group were located mainly in both quarters and in both 
modalities, in the categories of mild and moderate anxiety. 

Figure 1 shows the salivary cortisol. The average values of salivary cortisol 
(µg/dL) during the two gestational moments are within a normal range [26]. 
When comparing the results obtained during the first gestational trimester ver-
sus the third, statistically significant differences were observed in the measure-
ments at 8:00 am and 8:00 pm, with cortisol values being lower in the third tri-
mester (Figure 2). 

Perinatal Results. 
40 (98%) of the participants had a term pregnancy and 1 (2%) case was pre-

term pregnancy. In the group of term newborns, 38 (95%) showed normal 
weight and 2 (5%) expressed low weight (<2500 grams). The only preterm new-
born also expressed low weight. It was registered as a total percentage of low 
birth weight in the total group of newborns, 7% (3 cases), 2 cases in term preg-
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nancies, and one case in the preterm pregnancy. 40 (98%) newborns obtained an 
APGAR score of 9 at 5 minutes and one newborn (2%) expressed a score of 8. 
(Due to medical circumstances and home change, it was not possible to obtain 
the pregnancy resolution information in 3 of the participants). 
 

 
Figure 2. Salivary cortisol results during the first and third trimesters. 

 
Table 3. Levels of anxiety in its state modality by age groups. 

Levels by age groups 
First Trimester 

(12 weeks of gestation) 
Third Trimester 

(37 - 40 weeks of gestation) 

Under 25 years n % n % 

Mild 3 23 6 50 

Moderate 10 77 6 50 

Summation 13 100 12 100 

25 to 34 years n % n % 

Mild 14 54 9 41 

Moderate 12 46 13 59 

Summation 26 100 22 100 

≥35 years n % n % 

Mild 4 80 2 40 

Moderate 1 20 3 60 

Summation 5 100 5 100 

Total 44 100 39 100 

Source. Questionnaires applied. The questionnaire was not applied in the third trimester in 5 women due to 
different circumstances. 
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Table 4. Levels of anxiety in its trait modality by age groups. 

Levels by age groups 
First Trimester 

(12 weeks of gestation) 
Third Trimester 

(37 - 40 weeks of gestation) 

Under 25 years n % n % 

Mild 8 62 7 58 

Moderate 3 23 5 42 

High 2 15   

Summation 13 100 12 100 

25 to 34 years n % n % 

Mild 9 35 9 41 

Moderate 16 61 13 59 

High 1 4   

Summation 26 100 22 100 

≥35 years n % n % 

Mild 4 80 2 40 

Moderate 1 20 3 60 

Summation 5 100 5 100 

Total 44 100 39 100 

Source. Questionnaires applied. The questionnaire was not applied in the third trimester in 5 women due to 
different circumstances. 

4. Discussion 

The results obtained from the Subjective Wellbeing Inventory, showed that more 
than 90% of the participating women were in the satisfactory and very satisfac-
tory categories both in the first and in the third quarter, with the exception of 
the group of women under 25 years who showed a 83% score in the third quar-
ter. These results show a positive balance between the cognitive and emotional 
aspects of the participants throughout the gestational process, as well as a favor-
able perception of family and social support [27]. 

The results obtained with the application of IDARE during the first quarter, to 
measure the levels of anxiety in the participants according to age group were 
mainly placed in the category of mild and moderate anxiety in the two modali-
ties evaluated; It should be noted that 3 (6.8%) women aged 34 years and 
younger showed high levels of anxiety in the trait modality. The average values 
in the third quarter measurement showed similar results to those of the first 
quarter; although there were no cases with high levels of anxiety in either of the 
two modalities. 

The comparison with other studies carried out in our country shows the fol-
lowing: An investigation carried out by Arroyo-Guadarrama et al. [23] showed 
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that in a group of pregnant women who formed a control group, 77% of the 
members were in the category of mild anxiety, 14% qualified as moderate anxie-
ty and 9% were placed in the category of severe anxiety in the trait modality. In 
the modality of state the values observed were: mild anxiety 74%, moderate an-
xiety 16% and severe anxiety 10%. In another investigation conducted by Ter-
rones et al. in a group of healthy pregnant adolescents, the average values were 
mild anxiety in both modalities [28]. It is important to underline that the aver-
age values observed in our work remained within the range of mild and mod-
erate levels without significant increases. 

With reference to the average values of salivary cortisol in the first trimester, 
figures were observed within a normal range and similar to those found by La-
valle-González et al. [26] in a population of young adults in northeastern Mex-
ico. In our study, the figures obtained during the third quarter decreased when 
compared to the first quarter, and a statistically significant difference was ob-
served when comparing the measurements made in both quarters. It is impor-
tant to note that in contrast with the increase in cortisol levels at the end of the 
gestational process usually observed in pregnancy, in here we observe that the 
values obtained in the third trimester were lower than those observed in the first 
trimester, although remaining within a normal range. This finding can be inter-
preted as a result of the biological conditions of allostatic equilibrium achieved 
during the gestational process.  

In our study the incidence of preterm pregnancies was 2% (1 case). Other 
works carried out in Mexico present the following information: An investigation 
developed by Minguet-Romero et al.; in a Social Security Institution at a national 
level it reported an incidence of 7.7% [29]. In another study conducted by 
López-García et al., a 7.7% incidence of prematurity was observed in a 
high-specialty naval hospital [30]. Other research conducted by Pérez Molina et 
al in a teaching hospital in the state of Jalisco documented an incidence of pre-
maturity of 3.4% [31]. 

Of the total of newborns of the women participating in our study, a low birth 
weight was observed in 3 (7%) of them. The data reported by other authors in 
Mexico show the following figures: Franco-Monsreal et al. reported a frequency 
of 7.3% of low birth weight in a study conducted in Quintana Roo [32]. Another 
study realized by Rodríguez-Guzmán et al. reported a prevalence of 5.7% of low 
birth weight [33]. According to the World Health Organization, the prevalence 
of low weight at birth in Latin America and the Caribbean is 9% [34]. 

With the previous data it can be affirmed that the perinatal results observed in 
the group of women we studied are satisfactory. The consistency observed be-
tween the different indicators evaluated in the participating women, both sub-
jective and biological, allow us to clearly appreciate the biopsychosocial balance 
that the participants showed throughout their gestational process. It is important 
to underline the relevant contribution of the playful and educational activities to 
reach this achievement. 
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The results obtained in this study show consistency with the numerous works 
carried out in order to show the benefits they have during the development of 
the gestational process; activities of a different nature, whether sports, educa-
tional or playful [2]-[10].  

Although this study did not incorporate a control group, the evaluation car-
ried out at two different gestational moments with standardized procedures, the 
regularity in the qualitative and biochemical measurements in the two quarters 
evaluated, with a range of normal values and without important differences be-
tween the two measurements, are indicators of methodological rigor that sup-
port the validity of the findings. 

We consider that it is important to carry out studies of an analytical na-
ture—with larger population samples—which will make it possible to elucidate 
more clearly the effect of playful and educational actions that are incorporated 
into prenatal surveillance programs. And on another plane it is also important 
that prenatal surveillance programs are established as a priority public health 
policy, aimed at improving the coverage and equating the quality of interven-
tions aimed at achieving the best health conditions for pregnant women [35] 
[36]. 

5. Conclusion 

The results strongly suggest, due to their plausibility and coherence, that the in-
corporation of playful and educational actions to prenatal surveillance, had a 
positive influence on the biopsychosocial condition of the pregnant woman and 
favorable perinatal results. 
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