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Abstract

Background: Pregnancy is a stressful period in a woman’s life and can lead to undesirable outcomes both in the mother and fetus;
therefore, more attention should be paid to improve the mental health of pregnant females.
Objectives: The purpose of this study was to investigate the effect of Fordyce Happiness Cognitive-Behavioral training based on
self-efficacy on perceived stress and happiness in pregnant females.
Methods: This randomized clinical controlled trial with a pretest-posttest design was performed on 100 pregnant females, who
were randomly assigned to two groups, training and control, in Gerash, Fars, Iran (2016). Fordyce Happiness Cognitive-Behavioral
training based on self-efficacy was done in the intervention group and there was no intervention for the control group. The data
was collected by applying the demographic questionnaire, Oxford Happiness Inventory (OHI), and Perceived Stress Questionnaire
(PSS-14) in two stages, before and after the intervention. The P&lt was 0.05 and was considered as significant.
Results: The results showed significant differences in the median scores of happiness and perceived stress in the experimental
group before and after the intervention (P < 0.05). In other words, the median score of happiness increased (124 (19.25) and 141
(16.5); P < 0.001) while the stress score decreased (30.5 (7) and 22.5 (9); P < 0.001). In contrast, this research found a decrease in the
happiness median score (123 (40) and 117.5 (32); P < 0.001) and increase in perceived stress scores (30 (7.25) and 33 (9.25); P = 0.009) in
the control group at the end of the study, which was significant in comparison with the pre-intervention measurements (P < 0.05).
In addition, an inverse relationship was revealed between stress and happiness (P < 0.001).
Conclusions: Appropriate educational interventions based on theories are recommended to increase mother’s happiness and de-
crease their stress during pregnancy.
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1. Background

Stress is an independent or isolated event and also
interacts with other psychosocial and health-related fac-
tors, which can alter individuals’ perceived stress (1). Ev-
idence indicates a strong relationship between high pre-
natal stress and adverse conditions and unwanted prob-
lems for the mother and the infant after birth (2). A study
demonstrated that about 36.1% of females experienced
some level of stress during their pregnancy (3), while it was
estimated to be more than 64% in Iran (4, 5). The psychoso-
cial status can influence the pregnancy outcome both di-
rectly (through mothers’ physiological conditions) and in-
directly by the change in maternal health behaviors (6).
Stress in pregnancy can yield undesirable results, such as

changes in pituitary and hypothalamus functions, rise in
stress hormone levels, possibility of respiratory distress in
infancy (7), preterm birth, need for intensive care, low Ap-
gar score, low fetal weight (8), chromosome abnormalities,
shortness, and spontaneous abortions (9). Thus, mother’s
adaptation is required to cope with psychological changes
(10). Pregnant female’s perceived stress can be controlled
through non-medical psychological methods (11).

Several studies have shown an inverse relationship be-
tween happiness and stress (12, 13). Happiness can be de-
fined as an indicator, by which people can assess their over-
all life with “positive attitude” (14). Fordyce’s Happiness
Training Program has been recognized as a valorous fac-
tor in achieving a level of positive thinking in regards to
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life events and adapting to one’s surroundings and occur-
rences, leading to lower stress (15). Fordyce developed a
program consisting of 14 elements to increase the commu-
nity’s happiness. This program has eight cognitive and six
behavioral elements, including, lowering expectations, ris-
ing positive thinking and optimism, better planning, liv-
ing at present, reducing negative emotions, avoiding anx-
ieties, developing a healthy personality, prioritizing hap-
piness, increasing activities, increasing social relations, in-
creasing intimacy, raising social personality, creativity, and
self being. Fordyce believed that training individuals re-
garding these components could enable them to increase
their happiness (16). Similarly, Bitsko indicated the influ-
ence of happiness training on quality of life and depres-
sion among adolescents with leukemia (17). A study by
Khayeri et al. showed that Fordyce Happiness Training Pro-
gram reduced stress, depression, and fatigue in patients
with MS (18).

Research has shown that the most effective training
programs are based on theory-based approaches that have
their roots in behavior change (19). Bandura stated that
self-efficacy played an important role in psychological ad-
justment, mental health problems, and developing strate-
gies for behavior change and counseling (20). Hence,
it is considered to be an important prerequisite for be-
havior change, which can express human behaviors as
the interaction between cognitive determinants of behav-
ior and the environment. The importance of self-efficacy
should also be taken into consideration in health educa-
tion (21). According to Bandura, there are four primary
sources for building self-efficacy; i.e., previous successful
experiences, experiences of succession, verbal encourage-
ment, and emotional arousal (22).

Maintaining and improving the health of females, es-
pecially during pregnancy, is very important, and in this re-
gard, their empowerment in coping with stress is very im-
portant, given the evidence provided. Happiness training
can be considered as a preventive intervention program
for the purposes mentioned above. Given the lack of inter-
ventional studies, in particular, theory-based approaches
to assess the effects of learning happiness, it seems that the
present research can answer some possible questions and
develop knowledge in this field.

2. Objectives

The objective of this study was to evaluate the effect of
Fordyce happiness cognitive-behavioral training based on
self-efficacy on perceived stress and happiness in pregnant
females.

3. Methods

3.1. Participants and Procedure

This randomized clinical control trial with a pretest-
posttest with an intervention group and a control group
design was carried out on 100 pregnant females (gesta-
tional age of 14 to 25 weeks) in Gerash, Fars, Iran. The sam-
ple size was determined by MedCalc software and based on
information extracted from the results of a study done by
Ghomi Avili et al., assuming a mean difference of 2.9 be-
tween the two groups and consideringα = 0.05 and power
(1-β) of 80%. The sample size was determined for the study
as 48 subjects in each group (Equation 1). However, consid-
ering the probability of loss, the sample size was increased
to 100 for this study; 50 pregnant females in each group.
There were no missing values (23).

(1)n =

(
z1−α

2
+ z1−β

)2

σ2

(µ− µ0)
2

It should be noted that there are only two urban health
centers in Gerash city, located in the south of Iran. Thus, in
order to meet homogeneity in terms of social, economic,
and cultural factors, participants from both centers were
enrolled in the study. To reduce women’s contact with
each other, one of the centers was selected randomly fol-
lowing simple randomization as the control group, while
the other was considered as the intervention group. Ini-
tially, the researcher referred to the healthcare centers and
checked the files at healthcare centers based on the in-
clusion criteria; the phone numbers of women were ex-
tracted, and then the women were invited to attend health
centers on certain days. Participants were selected from
pregnant females referred to healthcare centers (govern-
mental and not a referral) affiliated to Gerash University of
Medical Sciences, from January to March 2016. According
to the inclusion and exclusion criteria, 100 subjects were
included and 113 were excluded. The flowchart of the study
is shown in Figure 1.

The trend of the study was fully explained to the sub-
jects. Subjects were assured about the confidentiality of
their information. Moreover, written informed consents
were obtained from all participants. Concurrently, the
pregnant females were asked to fill out self-administered
questionnaires (three form of pretest) that took about 15
minutes to complete. In doing so, codes were used for com-
pleting the questionnaires. The intervention group was
divided by simple random sampling to two groups of 25
each, to facilitate training, interaction, and active learning.
The control group did not receive any intervention. The
questionnaires were again completed by both groups one
month after the intervention. This study was conducted
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Figure 1. Flowchart of the study

with two health care centers, and 213 females were assessed
for eligibility; 113 females did not meet the eligibility crite-
ria, and 100 of the remaining declined to participate in the
study.

The inclusion criteria of the study were gestational age
of 14 to 25 weeks, having at least primary school degree,
having the ability to regularly participate in educational
sessions and no history of a psychological disease. The ex-
clusion criteria were being absent in more than one train-
ing session, failure to complete the posttest, and unwill-

ingness to cooperate at any stage. There was no significant
difference in demographic variables among participants
(Table 1).

3.2. Study Instruments
3.2.1. The Study Data Were Collected Using the Following Ques-
tionnaires

Oxford Happiness Questionnaire (OHI) included 29
items that were responded through a six-point Likert scale,
ranging from strongly agree to strongly disagree. The min-
imum and maximum scores of this scale were 29 and 174
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Table 1. Distribution of Socio-Demographic Characteristics of Pregnant Femalesa

Characteristics Intervention Group Control Group P Value

Age, y 28.80 ± 4.89 26.98 ± 5.16 0.675b

Parity 1.94 ± 0.81 1.68 ± 0.93 0.14b

Income 0.129

Low 34 (68) 31 (62)

Average 14 (28) 11 (22)

High 2 (4) 8 (16)

Occupation 0.269c

Homemaker 44 (88) 48 (96)

Employee 6 (12) 2 (4)

Education level 0.736c

Primary school 15 (30) 15 (30)

Middle school and diploma 23 (46) 26 (52)

Academic 12 (24) 9 (18)

Exercise 0.751c

Never 33 (66) 30 (60)

once a week 9 (18) 12 (24)

Twice a week or more 8 (16) 8 (16)

Smoking 0.316c

Never 39 (78) 38 (76)

Before Pregnancy 8 (16) 5 (10)

During pregnancy 3 (6) 7 (14)

Homeownership 0.824d

Personal 22 (44) 19 (38)

Rental 14 (28) 16 (32)

Living with parents 14 (28) 15 (30)

Happiness with fetus’ gender 0.246d

Yes 20 (40) 15 (30)

No 0 (0) 2 (4)

Neutral 30 (60) 33 (66)

Infertility history 0.715d

Yes 3 (6) 5 (10)

No 47 (94) 45 (90)

Disease history during the previous pregnancy 0.464c

Yes 13 (38.2) 6 (28.6)

No 21 (61.8) 15 (71.4)

Hyperemesis gravidarum 0.784c

Never 4 (8) 6 (12)

Sometimes 22 (44) 22 (44)

Severely 24 (48) 22 (44)

Type of pregnancy 0.161c

Planned 40 (80) 45 (90)

Unplanned 10 (20) 5 (10)

Pleased with their marriage partner 0.362c

Satisfied 35 (47.3) 39 (52.7)

Dissatisfied 15 (57.7) 11 (42.3)

a Values are expressed as mean ± SD or No. (%).
b Independent samples test.
c Chi-square.
d Fisher’s exact test.
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(24). The validity of this questionnaire was approved by
Alipoor et al. Furthermore, its reliability was evaluated in
a study on 110 students at Allameh Tabatabaei University,
revealing Cronbach’s alpha of 0.98 (23). Perceived Stress
Questionnaire (PSS-14) primarily designed by Cohen et al.
focuses on evaluating the mental ability to cope with spe-
cific events and internal reactions against events (6). It also
assessed general perceived stress during the last month be-
sides the thoughts and feelings about stress and how to
control, overcome, and cope with stress and stressful ex-
periences (25). This questionnaire contained 14 items that
were responded through a five-point Likert scale. The re-
liability of PSS was reported to be 0.84 and 0.86 in two
groups of students and a group of smokers, respectively
(23). The demographic questionnaire assessed the female’s
economic status, occupation, education level, exercising
status, smoking status (Hookah, etc.), homeownership, sat-
isfaction with the fetus’ gender, disease history during the
previous pregnancy, infertility, hyperemesis gravidarum,
planned or unplanned pregnancy, being pleased with their
marriage partner, parity, and age.

3.3. Intervention

The educational training was held twice a week for four
weeks during 90 minutes. The educational sessions were
held on Mondays to Thursdays for one group and Saturdays
to Tuesdays for the other group. The educational interven-
tion was performed based on Bandura’s self-efficacy the-
ory to promote happiness (based on 14 Fordyce principles).
Outlines of the interventional program: First session: Af-
ter an introduction and stating the purpose of the study,
stress in pregnancy was defined, its impression on both
the mother and fetus was clarified, and healthy character
features, happiness, and its necessity and importance were
identified. The techniques used in this session included
verbal encouragement and emotional arousal. Next, some
participants were asked to state the summary of the meet-
ing. In addition, they were asked to form a virtual group
to share their experiences, feelings, concerns, and ques-
tions. The second session: After reviewing the importance
of happiness, the techniques to increase positive thinking
were thought. Optimism and its stages (optimism about
self, others, and future) and benefits were discussed. The
techniques used in this session were emotional arousal
and statement of previous successful experiences. At the
end of the meeting, the participants were asked to express
their feelings about pregnancy. Third Session: The tech-
niques of reducing negative emotions and avoiding anxi-
eties were introduced and explained. The participants also
became familiar with how to develop a healthy personal-
ity and prioritize happiness. The techniques used in this
session were stating their previous successful experiences

and verbal encouragement. At the end of the meeting, the
participants were asked to discuss one of their concerns.
Fourth session: Social enhancement techniques, the im-
portance of social relationship as a shield against stress,
and techniques to increase intimacy as the primary source
of happiness were emphasized. It was also explained that
all people need intimacy in addition to their common rela-
tions to express their feelings easily. The techniques used
in this session were previous successful experiences and
emotional arousal. At the end of this session, all partici-
pants were asked to name their supporters, describe their
roles in pregnancy, and express their feelings about partic-
ipating in the virtual group. Fifth session: The technique
of living at present was introduced and discussed. Self-
being, social personality, and not worrying about others’
judgments were emphasized, as well. The techniques used
in this session were experiences of succession and emo-
tional excitement. At the end of this session, all partici-
pants were asked to listen to their fetus’ heartbeat by sonic-
aid (fetal heart detector) and to express their emotions.
Sixth session: The technique of promoting creativity was
introduced. Additionally, the effect of creativity and diver-
sity on happiness, technique of minimizing expectations,
and its impact on happiness was explained to the moth-
ers. The techniques used in this session were verbal en-
couragement and experiences of succession. At the end of
the session, all participants were asked to bring pictures
of what they had created, share them in the virtual group,
and state all their material and spiritual assets. Seventh
session: Techniques for better planning, and their impact
on happiness were introduced. Techniques for increasing
physical activity were stated, as well. Some successful exer-
cises during pregnancy were also trained. The techniques
used in this session were the statement of previous success-
ful experiences and verbal encouragement. Education was
provided through lectures, group discussions, question
and answer sessions, PowerPoint, video, and handbooks.
Additionally, some questions were posed, and an overview
of all stated techniques was done at the beginning of ev-
ery session. Moreover, an online social network consisting
of 50 pregnant females was created to review the educa-
tional content, photos, and videos, answer questions, and
share their pleasant experiences. Due to anonymity, most
females felt comfortable and open to ask questions.

3.4. Data Analysis

Finally, the collected data were analyzed using the
IBM SPSS Statistical Software for Windows, version 22.0,
(IBM Corp., Armonk, N.Y., USA) based on the per- protocol
analysis. Descriptive statistics included mean, Standard
Deviation (SD), median (IQR), and number (percentage).
Normality was tested using the Kolmogorov-Smirnov test;
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perceived stress and happiness variables did not have a
normal distribution thus the nonparametric method was
used. Mann-Whitney and Wilcoxon’s test were used for the
analysis.

Mann-Whitney test was used to compare the two
groups in the median scores of stress and happiness be-
fore and after the intervention. Wilcoxon test was also em-
ployed to compare the changes in the median scores of
stress and happiness in each group before and after the in-
tervention. Moreover, quantitative and qualitative demo-
graphic variables were analyzed using independent t-test
and Chi-square test, respectively. Finally, Spearman’s cor-
relation was utilized to determine the correlation between
stress and happiness. P values of < 0.05 were considered
statistically significant.

3.5. Ethical Considerations

This study was approved by the Ethics Commit-
tee of Shiraz University of Medical Sciences (code:
IR.sums.REC.1394.189). The trial was registered at the
Iranian registry of clinical trials at http://www.irct.ir under
the code number: IRCT201602157816N9.

4. Results

Distribution of the pregnant women’s demographic
information has been presented in Table 1. Their mean age
was 28.80± 4.89 years in the intervention group and 26.98
± 5016 years in the control group. Before the intervention,
the results did not show any statistically meaningful dif-
ference between the two groups in age (P = 0.675), parity
(P = 0.14), income (P = 0.129), occupation (P = 0.269), edu-
cation level (P = 0.736), exercising (P = 0.751), smoking (P
= 0.316), homeownership (P = 0.824), happiness with fetus’
gender (P = 0.246), infertility history (P = 0.715), disease his-
tory during the previous pregnancy (P = 0.464), hypereme-
sis gravidarum (P = 0.784), type of pregnancy (P = 0.161),
and being pleased with their marriage partner (P = 0.362),
respectively. It should be noted that since some of the par-
ticipants were primiparous, they did not respond to the
question about the history of diseases in the previous preg-
nancy. Therefore, only 55 participants answered this item.

None of the participants (n: 100) stopped their partic-
ipation till the end of the study. The results of the Mann-
Whitney test revealed no significant difference between
the two groups regarding the median scores of happiness
and perceived stress before the intervention (P > 0.05).
However, a significant difference was observed in this re-
spect after the intervention (P < 0.05). Moreover, the re-
sults of the Wilcoxon Test indicated a significant difference
in the intervention group’s median scores of happiness
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Figure 2. Trend in the median score of happiness pre-intervention and one month
after the end of the intervention
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Figure 3. Trend in the median score of stress at pre-intervention and one month
after the end of intervention

and perceived stress before and after the intervention (P <
0.05) (Table 2). Accordingly, the median score of happiness
increased from 124 to 141, while the median score of stress
decreased from 30.50 to 22.30. The results of Wilcoxon also
revealed a significant difference in the median scores of
stress and happiness in the control group before and after
the intervention (P < 0.05). Accordingly, the median score
of happiness decreased from 123 to 117, while that of stress
increased from 30 to 33 (Figures 2 and 3).

The results of Spearman’s correlation showed an in-
verse correlation (-0.674) between stress and happiness (P
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Table 2. Comparison Between Intervention and Control Groups Regarding Stress and Happiness

Group N Median (IQR1) Before the Intervention Median (IQR) After the Intervention Pa Pb Pc

Happiness 0.001 0.595

Intervention 50 124 (19.25) 141 (16.5) 0.001

Control 50 123 (40) 117.50 (32) 0.001

Stress 0.001 0.863

Intervention 50 30.50 (7) 22.50 (9) 0.001

Control 50 30 ( 7.25) 33 (9.25) 0.009

Abbreviation: IQR, inter quintile range.
a Comparison of median scores in the intervention and control groups before and after the intervention based on Wilcoxon test.
b Comparison of median scores between the intervention and control groups after the intervention based on Mann-Whitney test.
c Comparison of median scores between the intervention and control groups before the intervention based on Mann-Whitney test.

Table 3. Spearman’s Correlation between Stress and Happiness

N Pearson’s Correlation P Value

Diff-Happiness 100
-0.674 0 < 0.001

Diff-Stress 100

< 0.001) (Table 3).

5. Discussion

Pregnancy concerns contribute to the strong and ef-
fective relationship between high levels of maternal stress
and its unpleasant consequences in both mothers and chil-
dren (26). The present study aimed at investigating the
effect of Fordyce Happiness Cognitive-Behavioral training
based on self-efficacy on perceived stress and happiness in
pregnant females. In the present study, before the inter-
vention, the scores of stress and happiness between the
two groups were not statistically significant. The results
revealed the effectiveness of the intervention in both vari-
ables. In the intervention group, the level of happiness in-
creased, while the score of stress decreased significantly af-
ter the intervention. However, in the control group at the
end of the study, the result was the opposite, and happiness
decreased and stress increased (third trimester).

In this study, the researchers trained Forde’s Happi-
ness Program using the resources of self-efficacy theory for
pregnant females and showed results of increased happi-
ness and decreased perceived stress in pregnant females.
Generally, happiness as a positive emotion plays an impor-
tant role in psychological interventions, both at individual
and group levels (27). Three contributing factors to hap-
piness include fixed starting point (genetic fitness), condi-
tions (socioeconomic status), and deliberate actions. The
first and second factors are relatively fixed and static, yet
the deliberate action is a variable factor. Deliberate ac-
tion refers to intentional actions focused on cognitive as-

pects, behavioral aspects, and intentional requests. Con-
sequently, intentional actions have the highest range of
change and control (28). This method is based on the
fundamental assumption that thoughts, emotions, and
behaviors are interconnected, and cognitive distortions
are found as a result of learning and can be eliminated
through learning. Similar results were also achieved in
other studies conducted on happiness training (29, 30).
The study of Rabiee also showed that the Fordyce Happi-
ness Training Program in the experimental group, com-
pared to the control group, significantly reduced the rate
of depression in pregnant females (31). In the study by
Nasirlou, Fordyce happiness training led to improved qual-
ity of life (QOL), and mental health (reducing depression,
anxiety, and stress) of patients with cancer and diabetes
(32). Furthermore, Bitsko reported the effect of the happi-
ness program on quality of life and depression in adoles-
cents with leukemia (17). Another study conducted by Fe-
icht et al. indicated that web-based, seven-week happiness
training increased happiness and life satisfaction and re-
duced perceived stress in an occupational setting (33). For
instance, a meta-analysis of 50 studies conducted on more
than four thousand subjects indicated that positive psy-
chological interventions increased happiness, decreased
depression, and improved public health (34).

The researchers did not find any study that opposed
the results of the current study, however, the difference be-
tween this study and previous studies was in the number
of sessions, as well as the use of components of self-efficacy
theory in training happiness.

Self-efficacy is effective in individuals’ emotions,
thoughts, and performances. Thus, if an individual be-
lieves that he can do something, his chance of success will
increase accordingly (35). The results of the educational
intervention based on Bandura’s self-efficacy to promote
happiness showed that learning, obtaining new psycho-
logical habits, and their reinforcement resulted in higher
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success. These results were consistent with those of stud-
ies on the effects of educational interventions based on
self-efficacy on breastfeeding, its duration, and exclusive
nutrition (36), burnout, job promotion (37), women’s
general health (38), post-traumatic stress, and secondary
posttraumatic growth in healthcare personnel (39).

Moreover, the current study results revealed an inverse
relationship between happiness and stress. Accordingly,
increased stress reduced happiness and vice-versa. In the
same line, Horiuchi et al. carried out research on students
and disclosed that happiness decreased the level of nega-
tive moods after facing stressors (40). The results of the
study done by Gholamali Lavasani et al. also showed a de-
creased level of educational stress after training Fordyce
Happiness Theory (41). Khodarahimi, too, reported a signif-
icant negative correlation between happiness and anxiety
among adolescents and young adults (27). Similar results
were also obtained by Piqueras et al. in their research on
the 3461 Chilean College students (42). In addition, Feicht
et al. proved the efficacy of happiness education (within
seven weeks) on psychological well-being, happiness, en-
hance mindfulness, flourishing, and reduction of stress
among staff (33).

In the present study, the level of happiness gradually
decreased, while the score of stress increased in the con-
trol group. This implies that the level of stress increased in
the third trimester in the control group, which is in agree-
ment with previous studies (43, 44). The last trimester of
pregnancy is more stressful and more distressing (45). Ac-
cording to the current findings, the educational program
designed based on self-efficacy theory could significantly
increase the happiness level in pregnant females.

In the current study, a virtual social group was cre-
ated via the telephone in the intervention group. All par-
ticipants were satisfied with the time of the study, costs,
anonymity, chance of recall, friendly atmosphere, similar
conditions for all subjects, having access to the answers to
their questions, knowledge promotion, possibility of stay-
ing at home, proper volume of information, and diversity
and attractiveness of the content. Additionally, the preg-
nant mothers called for the continuation of educational
sessions even after childbirth and during infancy. To sum
up, it should be mentioned that happiness training did not
change life opportunities, yet influenced individuals’ atti-
tude about life, surroundings, and life issues.

5.1. Study Limitations

Since both questionnaires (perceived stress and happi-
ness) are most widely used as psychological instruments,
the participants’ moods might have been influenced by
pleasant or unpleasant events, just before filling out the
questionnaires. To solve this problem, the participants

were asked to consider their general state. They were also
permitted to fill the questionnaires individually not to be
affected by group presence. The educational program and
follow-up periods were short.

5.2. Strengths

The strong point of the current study was the chance
of reminding and reinforcing the content via a social me-
dia group. Indeed, the education was done within groups
and with maximum interaction among the participants.
The current study findings showed that happiness training
based on the self-efficacy theory had a significant effect on
reducing stress and increasing happiness in pregnant fe-
males.

5.3. Recommended

In order to evaluate the effectiveness of Fordyce’s
Cognitive-Behavioral training, variables such as emotional
states (such as depression and anxiety) and physiological
symptoms should also be measured.

5.4. Conclusion

Consequently, this training can be used to prevent
stress-related problems in both the mother and fetus.
Moreover, since pregnancy is a vulnerable and important
period for both the mother and fetus, happiness train-
ing can be considered as a preventive interventional pro-
gram. Furthermore, since prevention is preferred over
treatment, this study can be effective in improving the
health of mothers and children. Health care teams should
be advised to care about the mental health of pregnant fe-
males along with their physical care.
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