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As the new year approaches, we are delighted to share with you the final issue of the year. This
issue brings together five original research articles and one case report, offering contemporary
scientific contributions spanning a broad spectrum—from public health to clinical pharmacolo-
gy, from primary care to basic sciences. The common thread uniting these studies is their capac-
ity to inform both the advancement of clinical practice and the holistic evaluation of healthcare
services. Produced by researchers from diverse institutions and countries, this collection aims to
foster stronger collaboration in health policy, clinical decision-making, and medical education.

The first article in the issue presents the work of Kaya et al., who investigated the prevalence
of postpartum depression in primary care. Their findings reveal that postpartum depression is
more common than expected, with psychiatric history, premenstrual mood changes, and lim-
ited social support emerging as key determinants of risk. The study underscores that women'’s
mental health cannot be viewed solely as an individual phenomenon but must be under-
stood within familial, environmental, and social contexts.

Emphasizing a similar societal dimension, Sari et al. examined environmental factors influenc-
ing diarrheal risk among infants and young children. Their results show that inadequate toilet
infrastructure and poor waste management significantly increase the disease burden. This
research strongly highlights the impact of environmental conditions on public health and
reiterates the importance of preventive health policies.

Continuing this public health perspective, the third article by Ustabmer and Sancar evaluates
psychotropic medication use in older adults. The authors identified many drug interactions
and a marked increase in anticholinergic burden, demonstrating the need for more cautious,
individualized, and holistic pharmacotherapy in the elderly population.

Addressing another essential public health topic, Saltikalp Sert et al. explored healthcare
workers’ knowledge and attitudes regarding childhood vaccinations. While high knowledge
levels were noted in certain groups, hesitancy toward mandatory vaccinations persists. This
study highlights the pivotal role of healthcare workers in implementing vaccination policies
and underscores the importance of ongoing education.

Bridging basic science and clinical application, Yiicel et al. investigated the measurable effects
of smoking on phonation duration. Their findings show that smoking significantly impairs
vocal health, emphasizing the need to consider individual behaviors in both clinical assess-
ments and public health interventions.

The issue concludes with a case report addressing one of the more delicate aspects of clinical
practice. The authors present an infant with a foreign body aspiration, initially undiagnosed,
who later experienced spontaneous expulsion of the foreign material. The case highlights the
necessity of vigilance, suspicion, and systematic evaluation in pediatric emergencies.

Taken together, this issue reflects both the broad scope of public health research and the fine
detail of clinical inquiry, underscoring the diversity of the health sciences and the essential
role of interdisciplinary collaboration. We sincerely thank all the authors for their valuable
scientific contributions, the reviewers for their meticulous evaluations, and the editorial and
production teams for their dedicated efforts.

We wish you an enjoyable, inspiring, and insightful reading experience.
We look forward to meeting again in the spring...

Prof. Can Oner, MD

Editor-in-Chief
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ABSTRACT

Objectives: This study aims to assess the risk of postpartum depression (PPD) and identify sociodemographic,
psychiatric, and psychosocial factors that influence this risk.

Methods: This cross-sectional, descriptive study examined 400 mothers who visited the Pediatric Health and
Diseases outpatient clinics at Samsun Training and Research Hospital between July 1 and September 30, 2023,
and who had 1-year-old infants. Data were collected through face-to-face interviews using a sociodemograph-
ic information form and the Edinburgh Postnatal Depression Scale (EPDS). A score of >13 on the EPDS was
considered indicative of PPD risk. Data were analyzed using Statistical Package for the Social Sciences 23.0
software.

Results: PPD risk was detected in 19.8% of participants. Statistically significant relationships were found be-
tween PPD risk and the following factors: individual psychiatric history (p<0.001), previous postpartum psy-
chiatric problems (p<0.001), premenstrual emotional symptoms (p<0.001), low marital satisfaction (p=0.023),
and insufficient social support (spouse, family, and spouse's family support). No significant relationships were
found with other variables, such as educational status, income level, marital status, and tobacco use.

Conclusion: PPD is a complex mental health issue shaped by psychosocial interactions rather than individual
factors. In primary healthcare, it is important to assess marital relationships, psychiatric history, and social sup-
port levels for the early diagnosis and referral of at-risk mothers.

Keywords: Postpartum depression, preventive medicine, primary health care

INTRODUCTION

Postpartum depression (PPD) is a prevalent mental health condition affecting new mothers.
The significance of PPD lies not only in its characteristic onset as a major depressive episode
within the 1% year following childbirth but, crucially, in its considerable and serious influence
on maternal health and subsequent infant development. Therefore, understanding and ad-
dressing PPD is of paramount importance.”

The postpartum period is a delicate phase in which physiological, psychological, and social
transformations may precipitate depressive symptoms. PPD affects approximately 10-20% of
women worldwide after childbirth. It is also one of the most common morbidities associated
with childbirth.”??! To define the global dimension of the problem, the pooled prevalence of
PPD is generally accepted to be approximately 14% globally. A multi-country meta-analysis
revealed a significant disparity, with PPD prevalence typically around 10% in developed coun-
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tries but reaching up to 30% in developing countries.? Trans-
lating to the national context, a multicenter systematic re-
view and meta-analysis conducted in Turkey reported that
the prevalence of PPD varies widely (6-50%). More spe-
cifically, when rates were examined, the rate was approxi-
mately 21.2% in developed cities and 25.0% in developing
cities.”! This phenomenon is influenced by a multitude of
factors, including cultural, socioeconomic, and healthcare
delivery aspects, which play a role in the onset and diag-
nosis of PPD.* Hormonal changes and psychosocial factors
have been identified as potential contributors to the devel-
opment of PPD." Risk factors for PPD include unplanned
pregnancy, low socioeconomic status, marital problems,
and inadequate social support.’*

Given the significant global and national differences, it is
crucial to examine the specific local data in Samsun prov-
ince to accurately assess the PPD burden. This study aims
to determine PPD prevalence and risk factors in Samsun to
guide local intervention development.

METHOD

This study is cross-sectional in nature. It was conducted be-
tween July 1 and September 30, 2023, at the Samsun Train-
ing and Research Hospital Pediatric Health and Diseases
Outpatient Clinics.

The study population comprised mothers with infants un-
der 1 year of age who visited the relevant outpatient clin-
ics during the study period. The minimum sample size was
manually calculated to be 360 using the sample size calcu-
lation formula with a 5% margin of error, 95% confidence
level, and 50% probability value, given the known popula-
tion size. A random sampling method was used to reach
400 participants who met the criteria. Each mother was
included in the study only once.

The following criteria must be met to be considered for in-
clusion:

« The age requirement is 18 years of age or older

« The occurrence of a new birth within the initial
12-month period

+ The application to the outpatient clinic has been sub-
mitted

+ The act of participating voluntarily is of particular inter-
est in this context.

The following criteria were used to determine exclusion
from the study:
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- To avoid potential confusion between maternal blues
and PPD diagnosis, mothers in the first 2 weeks post-
partum were excluded from the study.

The following instruments are to be utilized for the pur-
pose of data collection:

The data were collected using a 68-item sociodemographic
data form. This form was prepared by reviewing the literature
and the Edinburgh postnatal depression scale (EPDS). The
EPDS was developed by Cox et al.'® and validated and reli-
ability tested in Turkish by Aydin et al."" In the evaluation of
the scale, all questions are scored on a scale of 0-3, and the
maximum score that can be obtained on the scale is 30. Ques-
tions 1, 2, and 4 are scored on a 0-1-2-3 scale, while questions
3,5,6,7,8,9,and 10 are scored on a 3-2-1-0 scale. The scale’s
cutoff point is 13. In the Turkish validity and reliability study of
the EPDS conducted by Aydin et al."", the Cronbach’s alpha
value was found to be 0.79. The form and scale were admin-
istered by the first researcher using the face-to-face interview
method, and the average response time of the participants
was 20 min. A score of 13 or higher on the scale is considered
an indicator of PPD risk. Individuals identified as being at risk
were referred to the relevant healthcare unit.

The present study was reviewed and approved by the Sam-
sun University Clinical Research Ethics Committee on May 24,
2023, with the reference number SUKAEK-2023/10/2. Written
informed consent was obtained from the participants.

The data were analyzed using IBM Statistical Package for
the Social Sciences V23 software. The normality of the dis-
tribution was assessed using the Kolmogorov-Smirnov and
Shapiro-Wilk tests. When appropriate, the Mann-Whitney
U, Yates-corrected Chi-square, Fisher’s exact, Pearson Chi-
square, and Bonferroni-corrected Z tests were used. Analy-
sis: The results are presented as frequency (percentage),
meanzstandard deviation, and median (min-max). The
statistical significance was set at p<0.05.

RESULTS

A total of 400 mothers with infants aged 0-12 months
were included in the study. The mean age of the partici-
pants was 29.88+5.51 years. The mean age at marriage was
23.34+4.31 years. Thirty-eight percent of participants had
a high school diploma. The highest percentage of partici-
pants were housewives. 92.8% of mothers had health in-
surance. The largest percentage of monthly income was
in the 8,500-20,000 TL range. 49.8% of participants live in
rented accommodations, and 97.3% are married. The most
common household size was two people. 62.3% of moth-
ers stated that they have never smoked. Regarding alcohol
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consumption, 91.0% of participants stated that they have
never consumed alcohol. The sociodemographic charac-
teristics of the participants are presented in Table 1.

When the feeding practices of the babies of mothers par-
ticipating in the study were examined, it was found that
59.8% of babies under 6 months of age were exclusively
breastfed. For babies older than 6 months, the most com-
mon feeding practice was the combined use of breast milk
and complementary foods. 78% of women received sup-
port from their partners during and after pregnancy, while
85% received support from their own families. Data on
infant feeding practices and social support status are pre-
sented in Table 2.

Table 1. Demographic data of participants

Number
Percentage
n (%)
Age range
18-24 71(17.8)
25-30 159 (39.8)
31-35 86 (21.5)
36 and above 84 (21.3)
Age of marriage
Under 18 51(12.8)
18-24 213 (53.3)
25-29 104 (26.0)
30 and above 32(8.1)
Education level
Primary education 48 (12.1)
Middle school 86 (21.5)
High school 153 (38.3)
University 113 (28.2)
Working status
Housewife 322 (80.5)
Civil servant 37 (9.5)
Private sector 41 (10.3)
Monthly income
<8500 TL 88 (22.0)
8500-20000 TL 181 (45.3)
20000-30000 TL 93 (23.3)
30000-40000 TL 18 (4.5)
>40000 TL 20 (5.0)
Number of persons living in the household
2 140 (35.0)
3 110 (27.5)
4 and above 150 (37.5)

The EPDS was used to assess the level of PPD of the par-
ticipants, and the total mean score was 7.90+5.68. Of the
participants, 19.8% scored 13 or higher on the scale (con-
sidered at risk for depression), with an average score of
16.7+£3.61. Cronbach’s alpha was calculated as 0.833 for the
scale in this study.

This study examined in detail the relationships between
PPD risk and various sociodemographic and behavioral
variables. A significant relationship was found between
PPD risk and the number of people living in the same
household, marital satisfaction, and whether the baby af-
fected the marriage. However, no statistically significant
relationship was found between PPD and other variables,
such as educational level, employment status, health in-
surance, income level, marital status, age group, tobacco,
and alcohol use. These findings suggest that an individual's
social environment and marital dynamics may be decisive
in the development of PPD. Detailed data are presented in
Table 3.

Table 2. Nutritional status of infants and social support

status of mothers participating in the study

Number
Percentage
n (%)
Nutrition for infants under 6 months
Only breast milk 150 (59.8)
Only formula 25(10.0)
Formula, in addition to breast milk,
complementary foods 76 (30.3)
Nutrition for babies aged 6 months and older
Breast milk only 4(2.7)
Breast milk, formula, and complementary foods 113 (75.9)
Formula and complementary foods 32(21.4)
Is there anyone who helps you care for your baby?
Yes 195 (48.8)
No 205 (51.2)
Support from your spouse during pregnancy and
after childbirth
Supportive 313 (78.3)
Somewhat supportive 76 (19.0)

Not supportive 11 (2.8)

Support from your own family during pregnancy and
after childbirth

Yes 340 (85.0)

Support from your spouse's family during pregnancy
and after childbirth

Yes 286 (71.5)
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Table 3. Relationship between demographic characteristics and risk of PPD

PPD risk p
No Yes
Age 29.79+5.46 30.22+5.76 0.500
Age group
18-24 57 (80.3) 14 (19.7) 0.759*
25-30 130 (81.8) 29(18.2)
31-34 69 (80.2) 17 (19.8)
35-40 55 (75.3) 18 (24.7)
40 and above 10 (90.9) 1(9.1)
Education level
Primary education 33(10.2) 15 (10.0) 0.051*
Middle school 75 (23.4) 11 (13.9)
High school 120 (37.4) 33(41.8)
University 93 (29) 20 (25.3)
Working status
Housewife 257 (80.1) 65 (82.3) 0.930~
Civil servant 31(9.7) 6 (7.6)
Private sector 33(10.2) 8(10.2)
Health insurance coverage
No 24 (7.5) 5(6.3) 0.912Y
Yes 297 (92.5) 74 (93.7)
Monthly income
<8500 TL 66 (20.6) 22 (27.8) 0.440*
8500-20000 TL 145 (45.2) 36 (45.6)
20000-30000 TL 80 (24.9) 13 (16.5)
30000-40000 TL 14 (4.4) 4(5.1)
>40000 TL 16 (5) 4(5.1)
Do you rent the house you live in?
Yes 159 (49.5) 40 (50.6) 0.8617
No 162 (50.5) 39 (49.4)
Marital status
Married 312 (97.2) 77 (97.5) 0.847*
Divorced. other 8(2.8) 2(2.5)
Marriage age
18 and under 35(10.9) 16 (20.3) 0.135*
18-24 177 (55.1) 36 (45.6)
25-29 85 (26.5) 19 (24.1)
30 and over 24 (7.5) 8(10.3)
Form of marriage
By agreement 263 (82.9) 67 (84.8) 0.526*
Traditional marriage 53 (16.5) 12 (15.2)
Virtual world/Social media 5(1.6) 0(0)
Number of marriages
1 306 (95.3) 74 (93.7) 0.5652

2 and above 15 (4.7) 5(6.3)
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Table 3. Relationship between demographic characteristics and risk of PPD (Cont.)

PPD risk p
No Yes
Consanguinity status
Yes 35(10.9) 10 (12.7) 0.808Y
No 286 (89.1) 69 (87.3)
Number of people living in the household
2 119 (37.1) 21 (26.6) 0.0267
3 85 (26.5) 25 (31.6)
4 70 (21.8) 12 (15.2)
5 and above 47 (14.6)b 21 (26.6)c
Smoking status
| currently smoke 40 (12.5) 13 (16.5) 0.827*%
| used to smoke, but quit 42 (13.1) 10(12.7)
| have smoked a few times in my life 37 (11.5) 9(11.4)
| have never smoked 202 (62.9) 47 (59.5)
Alcohol consumption
I have consumed alcohol a few times in my life 30(9.3) 6 (7.6) 0.710*
I have never consumed alcohol 291 (90.7) 73 (92.4)

*Fisher-Freeman-Halton; YYates correction; ?Pearson Chi-square test; *Fisher’s Exact test; PPD: Postpartum depression.

17% of participating mothers had previously been diag-
nosed with psychiatric problems. Regarding premenstrual
syndrome symptoms, 28.2% of mothers reported depres-
sion, 68% reported irritability and tension, and 52.5% re-
ported sensitivity, irritability, and crying spells during the
premenstrual period. The risk of PPD and the relationship
between individuals’ psychiatric history and emotional
symptoms experienced during the premenstrual period
were examined in detail. A statistically significant relation-
ship was found between PPD risk and having previously
experienced any psychiatric disorder or postpartum psy-
chiatric disorder. Furthermore, a significant relationship
was found between PPD and emotional symptoms ex-
perienced during the premenstrual period. A significant
relationship was also found between PPD and sensitivity,
irritability, and crying spells. Findings suggesting that an
individual’s psychiatric history and emotional state during
the premenstrual period may play an important role in PPD
risk are summarized in Table 4.

Analysis of participants’ spouses’ educational charac-
teristics revealed that the largest proportion were high
school graduates and that the average age of spouses was
32.6+5.86. Most participants described their communica-
tion with their spouses as good or very good, and more
than half reported being very satisfied with their marriage.
Approximately half of the mothers stated that having a

baby had a positive effect on their marital relationship. A
statistically significant relationship was found between
PPD risk and marital satisfaction. Similarly, mothers who
believed that the birth of their baby had a positive effect
on their marriage had a significantly lower risk of PPD. Sup-
port received from the spouse was also significantly asso-
ciated with a lower risk of PPD. No other marital or family
variable showed a statistically significant relationship with
PPD risk. These findings suggest that the quality of mari-
tal relationships and perceived emotional and practical
support from close family members play a protective role
against postpartum depressive symptoms. Detailed results
are presented in Table 5.

DISCUSSION

This study, conducted in a tertiary hospital in Samsun Prov-
ince, aimed to evaluate PPD risk and associated factors in
400 mothers of infants aged 2 weeks to 12 months. Using
the EPDS, the PPD risk rate was found to be 19.8%. This rate
is similar to, yet different from, national and international
literature. A large-scale analysis by Hahn-Holbrook et al.!
including 291 studies found a global prevalence of 17.7%.
In Turkey, the prevalence was 28%,"*"*! and in a study by
Shorey et al.”? the prevalence was 17%. It was 26% in a
Middle Eastern study™ and up to 74% in Norhayati et
al's"! review of developing countries. These discrepancies
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Table 4. Relationship between psychiatric illness and premenstrual symptoms and the risk of PPD

PPD risk )
No Yes

Previous history of any psychiatric problems
Yes 39 (12.1) 29 (36.7) <0.001°
No 282 (87.9) 50 (63.3)

History of psychiatric problems after previous births*
Yes 13(7.0) 15 (30.0) <0.001°
No 173 (93.0) 35 (70.0)

A history of psychiatric iliness in the family
Yes 54 (16.8) 18 (22.8) 0.284°
No 267 (83.2) 61(77.2)

The presence of postpartum psychiatric problems in the family
Yes 10 (3.1) 4(5.1) 0.490°
No 311 (96.9) 75 (94.9)

A condition of experiencing emotional distress during the premenstrual period
Yes 74 (23.1) 39 (49.4) <0.001°
No 247 (76.9) 40 (50.6)

Feeling irritable and tense before menstruation
Yes 205 (63.9) 67 (84.8) 0.001°
No 116 (36.1) 12(15.2)

Premenstrual sensitivity, excessive emotionality, and crying spells
Yes 148 (46.1) 62 (78.5) <0.001¢
No 173 (53.9) 17 (21.5)

*Those who have given birth before have answered. ?Fisher’s Exact test; ®Yates correction; Pearson Chi-square test; PPD: Postpartum depression.

may be attributed to the use of different cutoff points and
targeted postpartum periods.

This study carefully analyzed the relationships between
PPD risk and sociodemographic variables. No statistically
significant association was found between PPD and ma-
ternal age, education level, employment status, income
level, health insurance, or marital status. These findings are
consistent with several studies reporting that sociodemo-
graphic characteristics alone may not be strong predictors
of PPD.'*'8 However, other studies have identified certain
demographic factors — particularly low educational attain-
ment and younger maternal age at first pregnancy - as
potential risk enhancers for PPD.I">'%2! The differences be-
tween the present findings and those of previous research
may be explained by variations in sample characteristics,
cultural context, and social support structures. In the pres-
ent study, most participants reported adequate family and
spousal support, as well as moderate-to-high socioeco-
nomic stability, which may have mitigated the potential
influence of demographic risk factors. Moreover, the rela-

tively homogeneous sample in terms of educational and
economic background could have limited the detection
of significant associations. These contextual factors should
be considered when interpreting the results, as they may
partly explain the divergence from studies conducted in
populations with greater social or economic disparities.

A significant relationship was found between the number
of people living in the same household and the risk of PPD.
Some studies have similarly suggested that larger house-
hold size or extended family living arrangements may in-
crease the risk of PPD by contributing to higher caregiving
demands, reduced personal space, and potential interper-
sonal conflicts.l'®21 However, the nature of this relationship
may vary across cultural contexts. In societies where family
cohesion and intergenerational support are strong, living
with a larger number of household members can serve as
an important source of emotional and practical support for
new mothers. In contrast, in settings where traditional gen-
der roles or familial expectations are dominant, cohabita-
tion with extended family members may lead to increased
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Table 5. Relationship between marital status and PPD risk

PPD risk p
No Yes
Marriage age
18 and under 35(10.9) 16 (20.3) 0.135¢
18-24 177 (55.1) 36 (45.6)
25-29 85 (26.5) 19 (24.1)
30 and over 24 (7.5) 8(10.1)
Form of marriage
By agreement 263 (82.9) 67 (84.8) 0.526¢
Traditional marriage 53 (16.5) 12(15.2)
Virtual world/Social media 5(1.6) 0(0)
Number of marriages
1 306 (95.3) 74 (93.7) 0.565?
2 and above 15 (4.7) 5(6.3)
Consanguinity status
Yes 35(10.9) 10(12.7) 0.808°
No 286 (89.1) 69 (87.3)
Your spouse’s education status
Elementary school 31(9.6) 7 (8.8) 0.052¢
Middle school 72 (22.4) 27 (34.2)
High school 117 (36.4) 29 (36.7)
University 101 (31.5) 16 (20.3)
Your spouse's age
18-24 19 (5.9) 3(3.8) 0.962¢
25-30 111 (34.6) 28 (35.4)
31-34 83 (25.9) 22 (27.8)
35-40 70 (21.8) 16 (20.3)
40 and above 38(11.8) 10(12.7)
How would you describe your communication with your spouse?
Very good 192 (59.8) 42 (53.2) 0.087¢
Good 103 (32.1) 25 (31.6)
Average 19 (5.9) 12 (15.2)
Poor 5(1.6) 0(0)
Very poor 2(0.6) 0(0)
How is your relationship with your spouse's parents?
Good 290 (90.3) 70 (88.6) 0.388¢
Average 24 (7.5) 5(6.3)
Poor 7(2.2) 4(5.1)
Do you live in the same city as your parents?
Yes 213 (66.4) 54 (68.4) 0.735Y
No 108 (33.6) 25 (31.6)
Marital satisfaction
Very satisfied 188 (58.6)Y 34 (43.0) 0.023¢
Satisfied 126 (39.3) 41 (51.9)

Not satisfied 7(2.2) 4(5.1)
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Table 5. Relationship between marital status and PPD risk (Cont.)

PPD risk p
No Yes
Do you think your baby has affected your marriage?
No 142 (44.2) 45 (57.0)* <0.001¢
Yes (positive) 174 (54.2) 26 (32.9)
Yes (negative) 5(1.6)Y 8(10.1)0
Is there anyone who can help with the baby?
Yes 155 (48.3) 40 (50.6) 0.709”
No 166 (51.7) 39 (49.4)
Did your partner support you during and after pregnancy?
It was helpful 259 (80.7)Y 54 (68.4) 0.006¢
Moderately helpful 57 (17.8) 19 (24.1)
Not helpful 5(1.6)Y 6 (7.6)

PPD: Postpartum depression.

stress or perceived loss of autonomy, thereby heightening
vulnerability to depressive symptoms. In the present study,
the observed association may reflect the latter dynamic,
as mothers living in crowded households could have ex-
perienced greater environmental stress or limited privacy
during the postpartum period. These findings underscore
the importance of considering both the quantitative and
qualitative aspects of family structure when evaluating the
social determinants of PPD.

In our study, a history of psychiatric illness was identified as a
strong risk factor for PPD, both at the individual level and in
relation to previous pregnancies. This finding aligns with the
results of Siinter et al.,"™® who also emphasized the signifi-
cant influence of psychiatric history on postpartum depres-
sive symptoms. Similarly, Giilnar et al.' and Kolukirik et al."
reported that a previous psychiatric diagnosis or history of
depressive episodes was a strong predictor of PPD develop-
ment. The consistency of these findings across studies rein-
forces the well-established understanding that underlying
vulnerability to mood disorders substantially increases the
likelihood of PPD. However, minor differences in the magni-
tude of association reported in the literature may be attrib-
uted to variations in the assessment of psychiatric history,
diagnostic criteria, and the timing of postpartum evaluation.
In the present study, psychiatric history was self-reported,
which may have led to underreporting of mild or undiag-
nosed conditions, potentially moderating the observed
strength of association. Nonetheless, the overall pattern
supports the view that early identification and proactive
management of women with a prior psychiatric history are
crucial for effective prevention and early intervention in PPD.

Mood changes associated with premenstrual syndrome
were found to be strongly related to PPD risk, which is con-
sistent with evidence suggesting a shared hormonal and
emotional regulation vulnerability between the two condi-
tions. Moreover, the negative association between marital
satisfaction and PPD risk, as well as the higher PPD rates
among women who perceived that having a baby nega-
tively affected their marriage, align with prior research
highlighting the importance of relational dynamics in the
postpartum period.'51821 The similarity of these findings
may reflect the universal psychological impact of marital
stress on maternal mental health. However, subtle differ-
ences across studies could be attributed to variations in
social support systems, gender roles, and cultural expec-
tations regarding parenting and spousal responsibilities.
These factors may influence how marital satisfaction and
the transition to parenthood interact to affect the risk of
PPD.

Examining social support factors revealed that women
who did not receive support from their spouse, family, or
in-laws were found to have a significantly higher risk of
PPD. These results are consistent with those of Durukan et
al, "8 Aydin et al.," and Kolukirik et al.?" Interestingly, no
significant association was found between having a helper
with infant care and PPD. This may be related to the quality
of the relationship with the support provider or the source
of stress.'”

Our study found no significant relationship between smok-
ing, alcohol use, and PPD. However, some international
studies have indicated that smoking and alcohol use may
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trigger depressive symptoms.?>24 This difference may be
due to sociocultural differences.

The internal consistency of the EPDS used in this study was
quite high (a = 0.833). This result supports the reliability of
the Turkish version of the scale for use with postpartum
mothers.'¥

One strength of this study is its large sample size and the
fact that data were collected through face-to-face inter-
views. The study was conducted in Samsun, one of Turkey’s
major cities, which enabled meaningful conclusions to be
drawn about women living in urban centers. However, the
cross-sectional design of the study prevents causal infer-
ences from being made. Furthermore, since the study was
conducted in a tertiary healthcare facility, the results only
apply to individuals who use healthcare services frequent-
ly, limiting the study’s generalizability. Another limitation
is recall bias, as participants' past psychiatric histories and
emotional states were based on their own reports.

In conclusion, this study demonstrates that PPD is influ-
enced by numerous social, psychological, and relational
factors, particularly psychiatric history, marital satisfaction,
and social support. Identifying these risk factors in primary
care settings is critical for early intervention and referral.

CONCLUSION

This study revealed that PPD is related not only to individ-
ual and socioeconomic variables, but also to psychosocial
factors, such as psychiatric history, marital relationships,
and social support.

These findings highlight the importance of family physicians
using a comprehensive approach to assess women'’s mental
health during the postpartum period. In this context, identi-
fying at-risk mothers early on in primary healthcare settings
and providing them with the necessary psychological sup-
port or referrals is a critical public health intervention.

Disclosures

Peer-review: Externally peer-reviewed.
Conflict of Interest: None declared.
Funding: None.

Ethics Committee Approval: The study was approved by the
the Samsun University Clinical Research Ethics Committee
(24.05.2023 - 2023/10/2).

Authorship Contributions: Concept - N.K, B.Y,, E.Y,; Design - N.K,,
B.Y. E.Y.; Supervision - B.Y,, E.Y.; Materials — N.K.; Data collection &/
or processing — N.K; Analysis and/or interpretation - N.K,, B.Y; Lit-
erature search — N.K,; Writing — N.K,; Critical review - B.Y,, E.Y.

REFERENCES

1. Payne JL, Maguire J. Pathophysiological mechanisms im-
plicated in postpartum depression. Front Neuroendocrinol
2019;52:165-80.

2. Shorey S, Chee CYI, Ng ED, Chan YH, Tam WWS, Chong YS.
Prevalence and incidence of postpartum depression among
healthy mothers: A systematic review and meta-analysis. J
Psychiatr Res 2018;104:235-48.

3. Hutchens BF, Kearney J. Risk factors for postpartum de-
pression: An umbrella review. J Midwifery Womens Health
2020;65(1):96-108.

4. Hahn-Holbrook J, Cornwell-Hinrichs T, Anaya |. Economic
and health predictors of national postpartum depression
prevalence: A systematic review, meta-analysis, and meta-
regression of 291 studies from 56 countries. Front Psychiatry
2018;8:248.

5. Ceulemans M, Foulon V, Ngo E, Panchaud A, Winterfeld U,
Pomar L, et al. Mental health status of pregnant and breast-
feeding women during the COVID-19 pandemic-a multi-
national cross-sectional study. Acta Obstet Gynecol Scand
2021;100(7):1219-29.

6. Sarikaya D. Gebelik ve lohusalik doneminde sik gorilen psi-
kiyatrik hastaliklar. In Arica S, Zeren Oztiirk G, eds. Pratik Aile
Hekimligi Serisi - Kadin Saghg Hastaliklari ve Dogum. 1st ed.
istanbul: Ema Tip Kitabevi; 2022, p. 300-4.

7. Akdag EM. Dogum ardi baslangici depresyonun taninmasi
ve tedavi yonetiminde birinci basamak hekimlerine yone-
lik 6neriler. In Glindliz N, ed. Aile Hekimligi ve Acil Serviste
Ruhsal Bozukluklarin Yonetimi. 1st ed. Ankara: Akademisyen
Yayinevi; 2019, p. 211-26.

8. Karagam Z, Coban A, Akbas B, Karabulut E. Status of postpar-
tum depression in Turkey: A meta-analysis. Health Care Wom-
en Int 2018;39(7):821-41.

9. Demir I. Lohusa izlem ve sik sorunlar. In Arica S, Zeren Oztiirk
G, eds. Pratik Aile Hekimligi Serisi - Kadin Sagligi Hastaliklari ve
Dogum. 1st ed. istanbul: Ema Tip Kitabevi; 2022, p. 117.

10. Cox JL, Holden JM, Sagovsky R. Detection of postnatal depres-
sion. Development of the 10-item Edinburgh postnatal de-
pression scale. Br J Psychiatry 1987;150:782-6.

11. Aydin N, Inandi T, Yigit A, Hodoglugil NN. Validation of the
Turkish version of the Edinburgh postnatal depression scale
among women within their first postpartum year. Soc Psychi-
atry Psychiatr Epidemiol 2004;39(6):483-6.

12. Ozcan NK, Boyacioglu NE, Din¢ H. Postpartum depression
prevalence and risk factors in Turkey: A systematic review and
meta-analysis. Arch Psychiatr Nurs 2017;31(4):420-8.

13. Slinter AT, Gliz H, Canbaz S, Diindar C. Postpartum depression
in Turkey; Prevalence and related factors. Uz Sonr Egt Glncel
Derg 2006;3(1):26-31.

14. Halbreich U, Karkun S. Cross-cultural and social diversity of
prevalence of postpartum depression and depressive symp-



The Anatolian Journal of Family Medicine

15.

16.

17.

18.

19.

20.

toms. J Affect Disord 2006;91(2-3):97-111.

Norhayati MN, Hazlina NH, Asrenee AR, Emilin WM. Magni-
tude and risk factors for postpartum symptoms: A literature
review. J Affect Disord 2015;175:34-52.

Arslantas H, Ergin F, Balkaya NA. Postpartum depression prev-
alence and related risk factors in Aydin province. ADU Tip Fak
Derg 2009;10(3):13-22. [Article in Turkish]

Gllnar D, Sunay D, Caylan A. Psychosocial factors in the devel-
opment of postpartum depression; a case control study. J Clin
Obstet Gynecol 2010;20(3):141-8.

Durukan E, ilhan MN, Bumin MA, Aycan S. Postpartum depres-
sion frequency and quality of life among a group of moth-
ers having a child aged 2 weeks-18 months. Balkan Med J
2011;2011(4):385-93. [Article in Turkish]

Inandi T, Elci OC, Ozturk A, Egri M, Polat A, Sahin TK. Risk fac-
tors for depression in postnatal first year, in eastern Turkey. Int
J Epidemiol 2002;31(6):1201-7.

Lanzi RG, Bert SC, Jacobs BK; Centers for the Prevention of
Child Neglect. Depression among a sample of first-time ad-

21.

22,

23.

24

75

olescent and adult mothers. J Child Adolesc Psychiatr Nurs
2009;22(4):194-202.

Kolukirik U, Simsek H, Ergér A. Factors related with depressive
symptoms among postpartum mothers: A community-based,
cross-sectional. DEU Tip Derg 2019;33(1):1-8. [Article in Turk-
ish]

Lin PY, Chiu TH, Ho M, Chang JPC, Chang CHC, Su KP. Major
depressive episodes during pregnancy and after childbirth: A
prospective longitudinal study in Taiwan. J Formos Med Assoc
2019;118(11):1551-9.

Lee YJ, Yi SW, Ju DH, Lee SS, Sohn WS, Kim 1J. Correlation
between postpartum depression and premenstrual dys-
phoric disorder: Single center study. Obstet Gynecol Sci
2015;58(5):353-8.

. Filha MMT, Ayers S, da Gama SGN, do Carmo Leal M. Factors

associated with postpartum depressive symptomatology in
Brazil: The Birth in Brazil National Research Study, 2011/2012.
J Affect Disord 2016;194:159-67.



ANATOL ] FAMILY MED

“« &
w27 The Anatolian Journal of Family Medicine

DOI: 10.5505/ajfamed.2025.36036

AJFAMED 2025;8(3):76-82

Please cite this article as: Sari
IM, Krisnawan A. Environmental
and Behavioral Determinants
of Diarrheal Risk in Toddlers.
AJFAMED 2025;8(3):76-82.

Address for correspondence:
Dr. Ita Marlita Sari. Department
of Community Medicine and
Epidemiology, Medical and
Health Science Faculty, Sultan
Ageng Tirtayasa University,
Pakupatan Serang, Indonesia

Phone: +6281386077507
E-mail: itafitrullah@gmail.com

Received Date: 12.09.2025
Revision Date: 30.10.2025
Accepted Date: 02.11.2025
Published Online: 15.12.2025

Copyright © Author(s) -
Available online at
www.AJFAMED.org

OPEN ACCESS

This work is licensed under a Creative
Commons Attribution-NonCommer-
cial 4.0 International License.

Environmental and Behavioral Determinants of
Diarrheal Risk in Toddlers

Ita Marlita Sari, © Aryasatya Krisnawan

Department of Community Medicine and Epidemiology, Medical and Health Science Faculty,
Sultan Ageng Tirtayasa University, Pakupatan Serang, Indonesia

ABSTRACT

Objectives: Diarrhea remains a major public health issue and is defined by the World Health Organization as
passing loose or watery stools three or more times per day, or more often than usual for an individual. It is a
leading cause of death in children under five, accounting for about 9% of global fatalities in this age group. This
study aimed to assess the relationship between environmental and behavioral factors and diarrhea occurrence
among toddlers in two primary health care centers.

Methods: This cross-sectional study (March-June 2024) included 108 parents or caregivers of toddlers visiting
two health centers. Data were obtained through interviews and analyzed using univariate statistics and the
Chi-square test, with statistical significance set at p<0.05.

Results: Environmental factors showed significant associations with diarrheal risk. The absence or poor condi-
tion of family toilet facilities (p=0.006, odds ratio [OR]=3.18; 95% confidence interval [Cl]=1.43-6.92) and in-
adequate waste disposal systems (p=0.018, OR=3.64; 95%Cl=1.66-7.98) were associated with higher diarrhea
prevalence. In contrast, housing components (p=0.902, OR=0.88; 95% CI=0.41-1.90) were not significantly
related. Among behavioral factors, handwashing with soap did not show a significant association (p=0.239,
OR=0.59; 95% Cl=0.27-1.26).

Conclusion: Findings indicate that environmental conditions, particularly toilet facilities and waste disposal,
play an important role in diarrhea risk among toddlers. Strengthening sanitation infrastructure in low-resource
primary care settings may help reduce the burden of diarrheal diseases among children.

Keywords: Diarrhea, hand hygiene, home environment, preschool child, primary health care, sanitation

INTRODUCTION

Diarrhea remains a significant public health concern affecting communities worldwide. The
World Health Organization defines diarrhea as the passage of loose or watery stools three or
more times per day, or more frequently than is normal for an individual. Based on its dura-
tion, diarrhea is classified into two types: acute and chronic. Acute diarrhea refers to the sud-
den onset of loose or watery stools lasting for 14 days or less, whereas chronic or persistent
diarrhea is defined as diarrhea lasting for more than 14 days.”!

According to the United Nations Children’s Fund (UNICEF), diarrhea is the leading cause of
death in children globally, contributing to around 9% of all deaths in children under the age
of five. This figure is equivalent to nearly 1,200 child deaths every day, or more than 444,000
child deaths every year, even though health services are available.”™ In Indonesia itself, data
show that the prevalence of diarrhea among children was 10.9%, with a higher occurrence in
rural areas (11.53%) compared to urban settings (10.07%).”
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Understanding both the global and national burden
of diarrhea is essential for identifying the underlying
environmental and behavioral determinants that
contribute to its persistence in different settings.
Numerous studies have shown that diarrheal diseases
are closely linked to environmental and hygiene-related
factors, such as inadequate sanitation facilities, unsafe
water storage, poor hand hygiene, and the presence of
disease vectors near food and water sources. A study
by Birhan et al. in the South Gondar region of Ethiopia
reported a diarrhea prevalence of 29% among toddlers,
with significant risk factors including irregular cleaning of
toilets and drinking-water sources, unsafe water storage,
and contamination from nearby vectors.”! Similarly, a
case—control study involving 315 toddlers in Ethiopia
identified major determinants of acute diarrhea, including
low family income (AOR=6.22), poor handwashing
habits using only water (AOR=3.75), improper disposal
of infant feces (AOR=11.01), untreated drinking water
(AOR=9.36), and consumption of leftover food stored at
room temperature (AOR=5.52). In Indonesia, Manik et
al. found a diarrhea incidence of 68.18% among toddlers
in Aceh, with almost half of the mothers demonstrating
poor hygiene practices and limited knowledge of disease
prevention. The study revealed a significant relationship
between inadequate clean and healthy living behaviors
and the occurrence of diarrhea (p=0.008 and p=0.003).]

Although several international and national studies have
investigated the determinants of diarrhea, limited research
has specifically examined these factors in the Serang re-
gion of Banten Province, Indonesia. This area faces diverse
challenges related to household sanitation, waste man-
agement, and hygiene behavior that may differ from other
regions. Therefore, a localized study is essential to better
understand how environmental and behavioral conditions
influence diarrheal risk among toddlers in Serang. The find-
ings can provide valuable evidence for primary health care
programs and community-based sanitation initiatives,
supporting targeted interventions to reduce diarrheal inci-
dence and improve child health outcomes.

This study aimed to evaluate the relationship between en-
vironmental and behavioral factors, particularly sanitation
conditions and handwashing habits, and the occurrence of
diarrhea among toddlers in the working areas of the Cira-
cas and Unyur Primary Health Centres, Serang City, Banten
Province, Indonesia. Family physicians and primary health
care workers play a crucial role in community-based diar-
rhea prevention through health education and sanitation
surveillance.

77

METHOD

This study employed a cross-sectional design to examine
the relationship between environmental and behavioral
factors and the occurrence of diarrhea among toddlers at-
tending the Ciracas and Unyur Primary Health Centres in
Serang, Banten Province, Indonesia. The study was con-
ducted between March and June 2024.

The target population consisted of parents or caregivers
who visited the primary health centers and their affiliated
integrated health posts. The accessible population includ-
ed those who brought toddlers to the facility according to
the midwife’s service schedule. Participants were eligible if
they lived within the working area of the primary health
center and had children aged 2-5 years. Exclusion criteria
included parents or caregivers who could not communi-
cate in Indonesian or who did not live in the same house-
hold as the toddler.

A purposive sampling technique was used, yielding a to-
tal of 108 respondents. The minimum required sample size
was calculated using a 95% confidence level, 80% power, a
10% margin of error, and an expected diarrhea prevalence
of 30%, resulting in a minimum of 96 respondents; the final
sample exceeded this number.

Data were collected using a structured questionnaire
adapted from the Standard Household Sanitation Survey
of the Indonesian Ministry of Health. The questionnaire was
pre-tested among 15 respondents to ensure clarity and va-
lidity. Reliability testing produced a Cronbach’s alpha of
0.82, indicating good internal consistency. Data processing
and analysis were performed using IBM Statistical Package
for the Social Sciences version 23.

The study protocol was approved by the Institutional Re-
view Board of the Faculty of Medicine and Health Sciences,
Sultan Ageng Tirtayasa University (IRB No. 61/UN.43.20/
KEPK/2024). Primary data were collected from toddlers and
their parents or companions at Ciracas and Unyur Primary
Health Centres in Serang City, Indonesia. All information
was kept strictly confidential, with participants’ identities
protected and the data used solely for research purposes.
An informed consent form was attached to the question-
naire, as confirmed (or waived) by the IRB. Completion of
this form indicated the respondent’s voluntary agreement
to participate in the study.

The study evaluated two main groups of variables, such
as environmental factors (including family toilet facilities,
waste disposal systems, and housing components) and



78 Sari et al., Environmental and Behavioral Determinants of Diarrheal Risk in Toddlers / doi: 10.5505/ajfamed.2025.36036

behavioral factors (particularly the habit of handwashing
with soap). Environmental health classifications followed
the Ministry of Health's sanitation standards which require
healthy toilet facilities to be equipped with a goose-neck
structure, septic tank, and adequate ventilation. Proper
waste disposal was used of closed waste containers with
regular collection. Healthy housing components were
constructed with materials that are easy to clean, unlike
unfinished cement or soil floors, which are considered less
hygienic.

Univariate analysis was performed to describe respondents’

characteristics and diarrhea prevalence. Bivariate analysis
using the Chi-square test was employed to assess the as-
sociation between independent variables (environmental
and behavioral factors) and the dependent variable (diar-
rhea occurrence). Statistical significance was set at p<0.05.
The odds ratio (OR) and 95% confidence interval (Cl) were
used to measure the strength of associations.

RESULTS

Data collection was assisted by trained midwives and lo-
cal integrated service post cadres. Initially, 126 respon-
dents were recruited; however, 108 met the inclusion and
exclusion criteria and were included in the final analysis.
The characteristics of toddlers, parents, and environmen-
tal and behavioral factors are summarized in Table 1. More
than half of the toddlers were male (52.8%), and 51.9%
had experienced diarrhea. The mean age, weight, and
height of the toddlers were 3.5 years, 15.1 kg, and 98.8
cm, respectively. The mean ages of mothers and fathers
were 31.0 years and 29.0 years. About half of the mothers
had an education level below high school (50.9%), while
most fathers had completed at least high school or higher
(68.5%).

Regarding environmental and behavioral conditions, ap-
proximately half of the households had healthy toilet facili-
ties (50.9%) and adequate waste disposal systems (54.6%).
Slightly more than half of the mothers (52.8%) reported
regular handwashing with soap before feeding and after
defecation. In contrast, 59.3% of homes had less healthy
structural components, such as unfinished cement or soil
floors, which may hinder optimal hygiene.

As shown in Table 2, this study found a significant asso-
ciation between the presence of a family toilet and the
occurrence of diarrhea in toddlers (p=0.006, OR=3.18;
95% Cl=1.43-6.92). Toddlers living in households without
proper toilet facilities were more likely to experience diar-

Table 1. Characteristics of respondents, respondents’

parents/guardians, and variables studied (n=108)

n (%)

Age (years) (mean=SD) 3.4£1.0
Weight (kg) (mean=+SD) 15.1%£1.9
Height (cm) (mean+SD) 98.8+6.8
Gender

Male 57 (52.8)

Female 51 (47.2)
Diarrheal occurrence

Diarrheal 56 (51.8)

No Diarrheal 52 (48.2)
Mother's Age (years) (mean+SD) 30.5+7.8
Father's Age (years) (mean=SD) 29.2+8.1
Mother's Education

<High school/equivalent 55 (50.9

>High School/equivalent 53 (49.0)
Father’s education

<High school/equivalent 34 (31.5)

>High school/equivalent 74 (68.5)
Family toilet facilities

Unhealthy 51(49.1)

Healthy 57 (50.9)
Waste disposal facilities

Not Good 49 (45.4)

Good 59 (54.6
House components

Not Good 64 (59.3)

Good 44 (40.7
Washing hands with soap

Not Good 51(47.2

Good 57 (52.8)

rhea (66.7%) compared to those with adequate facilities.
Similarly, a significant relationship was observed between
the waste disposal system and diarrhea (p=0.018, OR=3.64;
95%Cl=1.66-7.98), where 65.3% of households with in-
adequate waste disposal reported diarrheal cases among
toddlers.

In contrast, no significant associations were found between
diarrhea and housing components (p=0.902, OR=0.88; 95%
Cl=0.41-1.90) or handwashing habits (p=0.239, OR=0.59;
95% CI=0.27-1.26). The results also showed no significant
differences based on toddler gender (p=0.239, OR=0.59;
95% Cl=0.27-1.26) or parental education levels (mother:
p=0.994; father: p=0.194).
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Table 2. Relationship between the variables studied and diarrhea in toddlers (n=108)

Variable Diarrhea P OR (95% CI)
Yes No
n (%) n (%)

Family toilet facilities
Unhealthy 34 (66.7) 17 (33.3) 0.006 3.18 (1.43-6.92)
Healthy 22 (38.6) 35(61.4)

Waste disposal facilities
Unhealthy 32(65.3) 17 (34.7) 0.018 3.64 (1.66-7.98)
Good 24 (40.7) 35(59.3)

House components
Unhealthy 34 (53.1) 30 (46.9) 0.902 0.88 (0.41-1.90)
Good 22 (50.0 22 (50.0)

Hand washing with soap
Unhealthy 30 (58.8) 21 (41.2) 0.239 0.59 (0.27-1.26)
Good 26 (45.6) 31 (54.4)

Toddler gender
Male 26 (45.6) 31 (54.4) 0.239 0.59 (0.27-1.26)
Female 30(58.8 21(41.2)

Mother’s education
<High school/equivalent 28 (50.9 27 (49.1) 0.994 1.08 (0.51-2.30)
>High school/equivalent 28 (52.8) 25 (47.2)

Father’s education
<High school/equivalent 14 (41.2) 20 (58.8) 0.194 1.88 (0.82-4.27)
>High school/equivalent 42 (65.6) 32(34.4

Values are presented as odds ratio (95% confidence interval).

DISCUSSION

This study revealed that environmental conditions play a
critical role in the occurrence of diarrhea among toddlers in
Serang City. The availability and quality of family toilet fa-
cilities and waste disposal systems were both significantly
associated with diarrheal risk. Households lacking proper
sanitation infrastructure had a markedly higher prevalence
of diarrhea. In contrast, housing components and hand-
washing behavior were not significantly related to diar-
rhea occurrence. Likewise, no significant associations were
found between diarrhea and child gender or parental edu-
cation level. These findings highlight that structural envi-
ronmental factors exert a stronger influence on diarrheal
risk than individual behavioral or demographic factors in
this population.

Diarrhea is more often experienced by children under 2
years of age, with a peak incidence in the 6-11-month age
group. This is caused by several factors such as a decrease
in antibodies from the mother, a less-than-optimal active

immune system in infants, and the introduction of addi-
tional foods that may have been contaminated by bacteria
from feces.®! In addition, the phase in which infants begin
to crawl increases the possibility of direct contact with hu-
man and animal feces. A study in Aceh Province, Indonesia,
revealed that children aged 0-24 months have a 1.63-fold
higher risk of developing diarrhea compared with those
aged 25-59 months.” The younger the toddler, the higher
the risk of experiencing diarrhea, because their immune
system has not developed optimally. Meanwhile, one
study noted that most cases of diarrheal were found in chil-
dren aged 24-41 months, which was 55.9%.1"% Therefore,
the demographics of children with diarrhea in this study
are not in line with previous results, possibly because this
study only involved children aged between 2 and <5 years
according to the inclusion criteria.

Death from diarrhea is generally triggered by dehydration,
which begins with various levels of symptoms and weight
loss. The level of dehydration is greatly influenced by the
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cause of diarrhea, which will determine the frequency and
consistency of bowel movements.” A high frequency of di-
arrhea increases the risk of dehydration, which is character-
ized by weight loss. This occurs because a toddler’s body is
composed mostly of water, so fluid loss directly affects cel-
lular function. If not managed promptly with adequate re-
hydration, weight loss will worsen." Therefore, monitoring
weight is very important in treating toddlers with diarrhea.
In addition, children with diarrhea tend to lose their appe-
tite, which reduces nutritional intake and disrupts nutrient
absorption. As a result, body weight decreases gradually,
and height growth can also be impaired.''?

A prospective cohort study conducted in Brazil showed that
toddlerswho frequently experience diarrhea betweenOand
2 years of age are at risk of long-term growth disturbances
up to 5 years later."™ High frequency of diarrhea in early
life may increase the risk of stunting, emphasizing the
need for timely and adequate nutritional management.™
The findings of this study also demonstrate a significant
relationship between family toilet facilities and diarrhea in
toddlers. These results are consistent with previous studies
showing that toilet quality is directly related to diarrheal
occurrence.>'® Inadequate toilets allow the proliferation
of pathogenic bacteria such as Escherichia coli, Shigella,
Salmonella, and Staphylococcus enterocolitica, which
thrive in unhygienic environments and can contaminate
water and food sources, thereby increasing infection risk.l'”:'®
From an environmental health perspective, proper toilets are
essential to interrupt disease transmission originating from
human waste."Toilets that fail to meet sanitation standards
facilitate diarrhea transmission because unmanaged feces
can contaminate water, food, and serve as breeding sites
for disease vectors.[202"

Improper waste disposal practices also contribute to the
spread of diarrheal diseases. Observations showed that
many households used open, non-waterproof trash con-
tainers, which serve as breeding grounds for flies and ro-
dents, both of which can transmit enteric pathogens.223
Regarding house components, this study found no signifi-
cant association between floor type and diarrhea, in con-
trast with studies reporting that non-waterproof floors in-
crease diarrheal risk.?*2 Similarly, handwashing behavior
was not significantly associated with diarrhea, likely due
to inconsistencies in reported practices or self-reporting
bias. In many households, handwashing may be performed
without soap or at incorrect times, limiting its protective
effect.?”? Nonetheless, handwashing with soap remains a
well-documented preventive measure, capable of reduc-
ing diarrheal mortality by nearly 50% when practiced con-
sistently.2829

In terms of gender, male toddlers were more likely to ex-
perience diarrhea than females, consistent with evidence
suggesting higher susceptibility to infection among boys
due to greater physical activity and potentially higher
pathogen exposure.2%3" Parental education also plays a
crucial role; mothers with higher education levels tend to
have better health literacy, which translates into healthier
household practices such as improved hygiene, safer food
handling, and cleaner living environments.5?

This study has several limitations. As a cross-sectional study,
causal relationships cannot be established, and reporting
bias may be present. Data collection was conducted with
the assistance of midwives, and not all were directly super-
vised by the researcher, which may have affected response
accuracy. Environmental variables, such as toilet facilities
and waste disposal systems, were self-reported rather than
observed directly. Future studies should include direct
home observations and assess additional confounding
variables, such as septic tank distance, immunization sta-
tus, and exclusive breastfeeding practices.

These findings underscore the vital role of family physicians
and primary health care providers in diarrhea prevention
and control. Family doctors are often the first point of con-
tact for families and can play a pivotal role in health educa-
tion, sanitation advocacy, and early detection of diarrheal
diseases in children. Strengthening collaboration between
community health workers and family physicians can en-
sure regular household sanitation monitoring, promote
consistent hand hygiene practices, and facilitate timely
interventions for at-risk families. Integrating these preven-
tive measures into routine primary care services supports
a holistic, community-based approach that aligns with the
principles of family medicine.

CONCLUSION

This study highlights the importance of community-based
efforts to reduce diarrhea among young children. Improv-
ing household sanitation should remain a top priority
through the use of proper goose-neck toilets and effec-
tive waste disposal systems. Collaboration between health
authorities and government agencies is needed to ensure
regular supervision of household sanitation. Community
health centers should also provide ongoing education for
families about hygiene and waste management using cul-
turally appropriate methods.

For family doctors and primary care providers, these find-
ings emphasize the need to strengthen preventive care at
the community level. Family physicians can play an active
role in educating parents about hygiene, safe food prepa-
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ration, and sanitation during routine visits. They can also
work with community health workers to identify at-risk
families, monitor child growth, and provide early interven-
tions to prevent diarrhea. Strengthening these preven-
tive roles in primary care can help reduce diarrhea cases
and improve child health outcomes. Improving sanitation,
promoting hygiene, and fostering collaboration between
communities and health services are key steps to reduce
the burden of diarrhea in early childhood
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Objectives: Polypharmacy is common in older patients, and psychotropic medications prescribed to treat
psychiatric disorders are an important cause of it. This study aimed to find out the potential drug—drug interac-
tions that can happen when older outpatients take psychotropic medications along with other medications
and to assess the changes in the anticholinergic burden (ACB) score.

Methods: This cross-sectional study was conducted in a community pharmacy between January 30 and March
30, 2024. Older patients who visited the pharmacy between these dates, had at least one psychotropic medi-
cation in their prescription, and had been using at least one medication for the last month were included in
this study. The Lexicomp® database was used to determine the interactions of psychotropics, the 2023 Beers
Criteria® were used to evaluate medication suitability, and the ACB Calculator® was used for the ACB score.

Results: The sample received 278 psychotropic medications on 211 prescriptions, and the most commonly pre-
scribed was escitalopram. A total of 815 medication interactions were detected, 10 of which were at the X level
and 88 at the D level. When psychotropics prescribed to older adults were evaluated according to the 2023 Beers
criteria®, 16 different psychotropics prescribed were found to be potentially inappropriate according to 166 crite-
ria. The ACB scores of the patients increased significantly after a psychotropic medication prescription (p<0.001).
Conclusion: Given the high frequency of interactions and the increased ACB caused by psychotropic medica-
tions, it is important to evaluate their prescription for older patients with geriatric criteria. The results of the
present study led us to suggest that all physicians should consider other medications and geriatric criteria
when prescribing psychotropic medication to older patients.

Keywords: Anticholinergic burden score, Beers criteria®, Drug interactions, Older patients, Psychotropic medi-
cation

INTRODUCTION

More than 80% of older adults experience neuropsychiatric disorders.!” While some condi-

Copyright © Author(s) - tions have only a low presentation, for instance, the Centers for Disease Control and Preven-
Available online at . . . . . . .

www.AJFAMED.org tion estimates that the prevalence of major depressive disorder in older adults varies between
OPEN ACCESS 1% and 5%; these rates increase with comorbidities or according to health care. These neuro-

psychiatric disorders often require psychotropic medication for management. Psychotropic
medications include antipsychotics, antidepressants, and anticholinergic medications with
psychotropic side effects. The use of psychotropic medications increases with age.>*
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Pharmacokinetic changes, such as changes in the absorp-
tion, distribution, and clearance of medication, and phar-
macodynamic changes, such as changes in the response to
the medication, are observed with the aging process. Due
to these physiological changes, older adults are the most
sensitive patient group to drug interactions.”!

The use of psychotropic medications on their own or in
combination with other medications may lead to unex-
pected drug interactions and adverse reactions. It is known
that more than 30% of adverse reactions are caused by drug
interactions, leading to significant morbidity each year. In a
study in the literature, it was shown that 47.6% of the po-
tential drug-drug interactions (pDDlIs) detected in patients
were psychotropic drug interactions. Although the number
of potential psychotropic drug interactions did not differ sig-
nificantly between older and younger adults, it was higherin
older patients. Most studies in the literature focus on pDDIs
between psychotropic medications prescribed to inpatients.
However, data on pDDIs between psychotropic medications
prescribed in outpatient settings and other previously regu-
larly used medications are scarce.'%

Increased health costs because of adverse drug reactions
resulting from potentially inappropriate medication (PIM)
use constitute an important public health problem. PIM use
in older adults increases morbidity and mortality rates.!''"'3!
Researchers developed criteria such as Beers, START/STOPP,
and TIME-to-START/TIME-to-STOPP to evaluate drug use in
older adults. These criteria should be used to determine the
appropriateness of medication use in older adults.

The prevalence of potentially inappropriate psychotropic
(PIP) use in older adults is reported to be approximately
30%, and almost half of the patients receiving psycho-
tropics have used at least one PIP. The Beers criteria® in-
clude additional caveats regarding the use of psycho-
tropic medications in older adults, and prescriptions for
older adults taking psychotropic medications should be
screened against the Beers criteria®. Psychotropic medica-
tions continue to be prescribed for a wide range of medi-
cal conditions despite some evidence of their efficacy and
side effects in geriatric adults. Such behavior raises con-
cerns about the inappropriate prescribing of psychotro-
pics. Few studies have evaluated the prevalence of PIM in
older adults.'*!

Psychotropic medications cause an increase in anticholiner-
gic burden (ACB). Consequently, using potentially inappro-
priate medications (PIPs) in older adults has been linked to
a higher occurrence of side effects, including loss of psycho-
motor function, cognitive function decline, and falls.'¢'8

To ensure the appropriate use of psychotropic medica-
tions in older patients, it is important to consider the de-
mographic characteristics, medications, drug interactions,
and ACB scores of the patients and to evaluate them with
geriatric criteria.l"

This study aimed to identify pDDIs that may occur when
older outpatients take psychotropic medications in combi-
nation with other medications, to evaluate changes in the
ACB score, and to determine whether pharmacists are us-
ing psychotropic medications appropriately.

METHOD

This cross-sectional study was conducted in a community
pharmacy in Trabzon, Turkey. Between January 30 and
March 30, 2024, all patients aged 65 and older who applied
to this pharmacy were screened, and those with at least
one psychotropic medication in their prescription and who
had been using any medication in the last month were in-
cluded in this study. Patients with five or more medications
were considered subject to polypharmacy.

Patients aged 65 years and over with a prescription for at
least one psychotropic medication and who had been tak-
ing any medication for the last month were included in this
study. Patients who did not have psychotropic medication
on their medication and were under the age of 65 years.
Patients who applied to the pharmacy with a prescription
and had used no medication for the last month were ex-
cluded from the study. If the same patient was prescribed
the same medication or group of medications again within
the last month, only the most recent prescription was tak-
en into account.

Data were collected between January 30 and March 30,
2024. A pharmacist screened all patients aged 65 years a
week through the prescription registration system. Patients
aged 65 years and over who had a prescription for psycho-
tropic medication and who had used any medication in the
last month were included in the study.

Demographic information of the patients, such as gender
and age, diagnostic information, drug doses prescribed by
the doctor, and frequencies of doses in the three prescrip-
tions included in this study, were recorded on the patient
profile form. Lexicomp® identified potential interactions
between the psychotropic medications prescribed to these
patients and the medications they had been taking for the
last month. Lexicomp® classifies pDDls into five categories
according to clinical significance: A (interaction of no clini-
cal significance), B (intervention not required), C (further
monitoring required), D (treatment intervention required),
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and X (contraindicated use). Drug interactions in catego-
ries D and X were considered clinically significant.

In addition, we determined PIP utilization using the Ameri-
can Geriatrics Society 2023 Beers Criteria®. The Beers Cri-
teria® is the most appropriate assessment tool for a phar-
macy-based study. ‘The Beers Criteria® has five main parts:
potentially inappropriate medications for use in geriatric
adults, potentially inappropriate medications for use in cer-
tain diseases or syndromes, drugs that should be used with
caution in geriatric adults, potentially clinically important
drug-drug interactions that should be avoided in geriatric
adults, and medications that require dose adjustment ac-
cording to renal function in geriatric adults.?®

The ACB Calculator® was used to determine the potential
risk of anticholinergic effects (such as falls, fracture risk,
confusion, and cognitive impairment) that may be caused
by medications. The ACB Calculator® states that individuals
with an ACB score of three or higher are at greater risk of
confusion, falls, and death.

The sample size was calculated with a calculator accord-
ing to a 95% confidence interval. According to the data
obtained from the provincial population directorate, the
population of the neighborhood where the study was con-
ducted was taken as 8.000, and the older adult population
rate was taken as 14%. Therefore, this study required the
analysis of at least 181 prescriptions. This study included
prescriptions from all patients who met the inclusion crite-
ria and applied to the pharmacy within the 2-month study.

Our study was conducted under the Declaration of Helsin-
ki. A health sciences scientific research ethics committee
(number: E-13562490-050.01.04-472830, date: 30.01.2024)
approved this study.

Data analyzed with Statistical Package for the Social Sciences
Statistics V 23.0 (IBM, Armonk, New York, USA). According to
the Kolmogorov-Smirnov test, the data were not normally dis-
tributed. The continuous variables are presented as medians
(interquartile ranges, IQRs), and ordinal and nominal values are
presented as n (%). Spearman’s correlation analysis was done
to see how the change in ACB related to the Beers criteria®inap-
propriateness, patient comorbidity, and medication use. All the
data were considered statistically significant at a p<0.05.

RESULTS

Among the 5.374 recorded prescriptions, we evaluated 211
prescriptions that belonged to 211 patients who met the
inclusion criteria. The median age of the patients was 71
IQR (68-79) years, and 151 (71.6%) of the patients were fe-
male. The median comorbidity value per patient was 3.
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Table 1. Patient medication use information

Age (years), median (IQR) 71 (68-79)
Gender
Male, n (%) 151 (71.6)
Female, n (%) 60 (28.4)
Number of comorbidities, median (IQR) 3(1-4)
Polypharmacy, n (%) 167 (79.1)
Number of medications used in the last month, 7 (5-10)
median (IQR)
Number of psychotropic medications, median (IQR) 1(1-2)
Number of psychotropic medications prescribed 0(0-2)

inappropriate of the Beers criteria®, median (IQR)

IQR: Interquartile range; n: Number of patients.

The most common comorbidities were hypertension
(n=158), hyperlipidemia (n=75), and type 2 diabetes mel-
litus (n=66), respectively. Table 1 presents the medication
use information of the patients.

A total of 278 psychotropic medications were included in
211 prescriptions. When the prescriptions were classified
according to the International Classification of Diseases,
10th Revision codes, it was observed that these medica-
tions were prescribed with the most common diagnosis of
major depressive disorder. While the SSRI group of antide-
pressants constituted the majority of psychotropic medica-
tions, escitalopram (n=66, 23.7%) was the most frequently
prescribed medication (Fig. 1a and b). We determined that
the parameters that could affect patients’ treatment were
unaffected by gender (p>0.05).

The evaluation using the 2023 Beers Criteria® found 221 in-
stances of inappropriate Beers Criteria®, with 166 of these
linked to psychotropic medicines (Table 2).

A total of 815 potential interactions were detected using
Lexicomp® between the psychotropic medications pre-
scribed to the patients and those they had taken for the
last month. We identified 10 of these as X, 88 as D, 605 as C,
and 112 as B.The X and D interactions, which happen often
between prescribed psychotropic medications and other
medications, are listed in Table 3a and b because they are
important and may require changes in treatment or should
be avoided.

In this study, we calculated the ACB before and after the
prescription of psychotropic medication for each patient.
The prescription of psychotropic medication significantly
increased the ACB score compared to the medications the
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The Most Common Prescribed Medications

*The Other Medications

The Most Common Prescribed Medications

ICD-10 Codes-The Most Common Diagnoses in Prescriptions

*The Other ICD-10 Codes 33

G44.2- Tension Headache 16

F412 -Mixed Anxiety and Depressive Disorder 6

F41.1-Generalized Anxiety Disorder 51

F33.1-Major Depressive Disorderrecurrent,moderate 9

F32.9-Major Depressive Disorder, single episode, unspecified 9

F32.1-Major Depressive Disordersingle

isode, moderate m

0 2 20 60 80 100 120

1CD-10 Codes

Figure 1. (a) Prescription diagnoses and medications prescribed to patients. *Duloxetine, citalopram, vortioxetine, venlafaxine, amitripty-
line, olanzapine, haloperidol, hyoscine n-butyl bromide-medazepam, hydroxyzine, sodium valproate. (b) Prescription diagnoses of patients.
*Multi-infarct dementia, schizophrenia, bipolar affective disorder, depressive disorder, recurrent depressive disorder, other specified anxiety
disorders, anxiety disorder - unspecified, mixed disorders of conduct and emotions, other specified extrapyramidal and movement disorders,
other Alzheimer’s disease, tension-type headache, other sleep disorders.

patients took in the previous month (ACB before prescrip-
tion [median (IQR)] 1 [0-2], ACB after prescription [median
(IQR)] 3 [1-5], p<0.001). The relationship between the in-
crease in ACB score and the number of inappropriate Beers
Criteria® was looked at using the independent variables as
shown in Table 4.

DISCUSSION

The main goal of this study was to find out if there are
any pDDIs between psychotropic medications and other
medications when given to older outpatients and to check
how these medications affect the ACB score. In the study,
researchers found 166 PIMs and 815 drug interactions re-
lated to psychotropic medications, and they noticed that
the ACB score for older adults increased after they were
prescribed psychotropic medications, changing from a me-
dian of 1 (0-2) to 3 (1-5).

Of the 452 prescriptions recorded for adults aged 65 and
over, 32.5% contained at least one psychotropic medi-
cation. The results in the literature show that the rate of
prescribing at least one psychotropic medication to older
adults varies between 35.9% and 50.1%, similar to this
study.

Anxiolytics (31-33.5%) and antidepressants (12-33.3%) are
the most commonly prescribed psychotropic medications
in patients with depressive syndrome. SSRIs account for
42.2% of antidepressants and are prescribed as a suitable
option for older patients.”?2*! In this study, SSRIs account-

ed for 84.7% of antidepressants, while escitalopram was
the most commonly prescribed psychotropic medication
(23.7%). In this study, the number of benzodiazepine pre-
scriptions, such as hyoscine n-butyl bromide-medazepam
(3.6%), was quite low compared to all the prescriptions
filled at the pharmacy.

Previous studies have only evaluated the interactions
between psychotropic medications."™ The present in-
vestigation is the first study to evaluate the interactions
between psychotropic medications prescribed to older
adults presenting to the pharmacy and the medications
they had been taking in the last month and to identify
combinations of psychotropic medications that should
be avoided or modified. A total of 1705 interactions
were detected between the prescribed medications
and those used in the last month, 47.8% of which were
between psychotropic medications and others. The ma-
jority, 74.1%, were C-level interactions requiring follow-
up, while the percentages of clinically significant X- and
D-level interactions were 2.5% and 9.1%, respectively.
These led to the identification of drug combinations
with psychotropic medications that need avoidance or
modification. In this study, the most common psycho-
tropic medication causing D-level interactions was esci-
talopram, while quetiapine was the most common at the
X-level.

ACB scores usually increase with psychotropic medica-
tion prescriptions, but some psychotropic medications,
such as duloxetine, do not affect ACB, according to the
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Table 2. Top twenty PIMs among prescribed psychotropics according to the 2023 Beers criteria®
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Number of inappropriate Beers  PIPs Inappropriate beers criteria® 2023
criteria® 2023
22 Quetiapine Increased risk of falls and fractures with the concurrent use of >3 CNS-
active agents
19 Paroxetine Highly anticholinergic, sedating, and causing orthostatic hypotension;
the safety profile of low-dose doxepin (<6 mg/day) is comparable to
that of placebo

18 Escitalopram Increased risk of falls and fractures with the concurrent use of >3 CNS-

active agents

15 Sertraline Increased risk of falls and fractures with the concurrent use of >3 CNS-

active agents

13 Quetiapine Increased risk of stroke and greater rate of cognitive decline and
mortality in persons with dementia. Additional evidence suggests an
increased risk due to the association between antipsychotic medication
and mortality, independent of dementia

10 Hyoscine N-butyl bromide-  Highly anticholinergic, uncertain effectiveness

medazepam

9 Trazodone Increased risk of falls and fractures with the concurrent use of >3 CNS-

active agents

Olanzapine Highly anticholinergic, uncertain effectiveness

Paroxetine Increased risk of falls and fractures with the concurrent use of >3 CNS-
active agents

7 Hyoscine N-butyl bromide -  Increased risk of falls and fractures with the concurrent use of >3 CNS-

medazepam active agents

6 Mirtazapine Increased risk of falls and fractures with the concurrent use of >3 CNS-
active agents

4 Amitriptyline Highly anticholinergic, uncertain effectiveness

4 Haloperidol Increased risk of falls and fractures with the concurrent use of >3 CNS-
active agents

4 Venlafaxine Increased risk of falls and fractures with the concurrent use of >3 CNS-
active agents

3 Hydroxyzine Highly anticholinergic; clearance reduced with advanced age, and
tolerance develops when used as a hypnotic; risk of confusion, dry
mouth, constipation, and other anticholinergic effects or toxicity.

3 Olanzapine Increased risk of stroke and greater rate of cognitive decline and
mortality in persons with dementia. Additional evidence suggests an
increased risk due to the association between antipsychotic medication
and mortality, independent of dementia

2 Hydroxyzine Increased risk of falls and fractures with the concurrent use of >3 CNS-
active agents

2 Olanzapine Increased risk of falls and fractures with the concurrent use of >3 CNS-
active agents

2 Olanzapine Dopamine-receptor antagonists with the potential to worsen
Parkinsonian symptoms.

Exceptions: Clozapine, pimavanserin, and quetiapine appear to be less
likely to precipitate the worsening of Parkinson’s disease than other
antipsychotics

2 Vortioxetine Increased risk of falls and fractures with the concurrent use of >3 CNS-

Amitriptyline

Duloxetine

active agents

Increased risk of falls and fractures with the concurrent use of >3 CNS-
active agents

Increased risk of falls and fractures with the concurrent use of >3 CNS-
active agents
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Table 2. Top twenty PIMs among prescribed psychotropics according to the 2023 Beers criteria® (Cont.)

Number of inappropriate Beers  PIPs Inappropriate beers criteria® 2023
criteria® 2023
1 Haloperidol Increased risk of stroke and greater rate of cognitive decline and
mortality in persons with dementia. Additional evidence suggests an
increased risk due to the association between antipsychotic medication
and mortality, independent of dementia
1 Risperidone Increased risk of falls and fractures with the concurrent use of >3 CNS-
active agents
1 Sulpiride Increased risk of falls and fractures with the concurrent use of >3 CNS-

active agents

PIPs: Potentially inappropriate psychotropics, PIM: Potentially inappropriate medication, CNS: Central nervous system.

ACB Calculator®. Even though 10 patients did not show
a change in their ACB score due to reasons like having
used the same medication before or taking a medication
that does not affect the ACB score, the overall analysis
of all patients showed a significant increase in ACB after
they were prescribed psychotropic medications (from
a median of 1 (0-2) to 3 (2-5), p<0.001). In the results
of this study, 110 patients (52.1%) had an ACB score of
three or higher after psychotropic prescription, while a
study published in the literature found that 64% of older
patients prescribed anticholinergic medications had an
ACB score of three or higher. This rate is quite low ac-
cording to this study because ACB caused by psychotro-
pic medications prescribed for older adults has not been
evaluated.?® The increase in ACB is positively correlated
with age, the number of comorbidities, the number of
psychotropic medications, and the number of medi-
cations used in the last month, and the correlation in-
creases with the number of psychotropic medications,
the number of comorbidities, and the number of medi-
cations used in the last month.

We evaluated patients in this study using the Beers crite-
ria®for both their psychotropics and all medications. A to-
tal of 221 inappropriate medications with the Beers crite-
ria® were identified, 166 (75.1%) of which were caused by
psychotropic medications. The results indicate that psy-
chotropics, when prescribed to older patients, constitute
a significant portion of potentially inappropriate medica-
tion use. In parallel with the literature, this study deter-
mined the prevalence of PIPs to be 38.4% according to the
2023 Beers Criteria®?>?" The most commonly prescribed
PIP is quetiapine, which is prescribed with three or more
medications that act on the central nervous system and
increase the risk of stroke and mortality in patients with
dementia, followed by paroxetine, which causes a high
ACB in older patients. The literature ranks antipsychot-

ics, prescribed for patients with dementia, as the second
group of medications not eligible for the Beers criteria®.
Despite the special warnings for older adults, studies in
the literature show that they are still prescribed to pa-
tients in this age category for dementia, sleep disorders,
and non-psychotic depression conditions.[1%2227]

Against that background, it is important to evaluate the
use of psychotropic medications in older patients.

This study has several limitations, which should be rec-
ognized. First, this descriptive study had a small sample
size for its assessment of the use of psychotropic medi-
cation and its identification of potential drug interac-
tions. The small sample size in this study is primarily due
to practical constraints, such as limited access to par-
ticipants and available resources. Despite this limitation,
appropriate methodological rigor was maintained to
ensure the validity of the findings. While generalizabil-
ity may be limited, the results offer helpful conclusions
about the studied context. We encourage readers to in-
terpret the findings, considering the study’s scope and
exploratory nature.

Second, we evaluated the possible interactions of psy-
chotropic medications prescribed to older adults with
other medications and determined if they were appro-
priate according to the Beers Criteria®. We could also
not assess whether patients were taking the appropri-
ate medication or dosage based on their kidney func-
tion, as we could not access patients’ laboratory data.
Therefore, we may have underestimated the number of
criteria deemed inappropriate according to the Beers cri-
teria®. Third, another limitation of this study is that pay-
ment conditions possibly excluded some psychotropic
medications from patients’ prescriptions for certain con-
ditions.
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Table 3a. The most common pDDls of prescribed psychotropic medications

Psychotropic-Psychotropic Psychotropic- Severity class Mechanism of pDDI
medication combination Psychotropic pDDI (Lexicomp®)
frequency
n, (0/0)
Escitalopram-Quetiapine 15(15.3) D level SSRIs may increase the adverse/toxic effects of antipsychotics

QT prolongation may be observed when antipsychotics and
antidepressants with QT prolongation potential are used
simultaneously

Citalopram-Quetiapine 8(8.2) X level QT-prolonging agents may enhance the QTc-prolonging effect
of citalopram

Haloperidol-Quetiapine 5(5.7) D level QT-prolonging agents may enhance the QTc-prolonging effect
of haloperidol

Olanzapine-Sulpiride 1(1.2) X level Antipsychotic agents may enhance the adverse/toxic effects
of sulpiride

Haloperidol-Sulpiride 1(1.2) X level Antipsychotic agents may enhance the adverse/toxic effects
of sulpiride

Table 3b. The most common pDDiIs of prescribed psychotropic medications

Psychotropic-Other Psychotropic- Severity class Mechanism of pDDI

medication combination Other pDDI (Lexicomp®)

frequency
n, (O/D)

Sertraline-Diclofenac 7(7.14) D level SSRIs may increase the antiplatelet effect of NSAIDs, while
NSAIDs may decrease the therapeutic effect of SSRIs

Escitalopram-Dexketoprofen 5(5.1) D level SSRIs may increase the antiplatelet effect of NSAIDs, while
NSAIDs may decrease the therapeutic effect of SSRIs

Sertraline-Enoxaparine 5(5.01) D level Antiplatelets may increase the anticoagulant effect of
enoxaparin, and bleeding may occur.

Quetiapine-Pramipexole 5(5.1) D level Antipsychotics reduce the effectiveness of anti-Parkinson
medications

Ipratropium/Salbutamol-Quetiapine 4 (4.8) X level Anticholinergic medications may increase the anticholinergic
effect of antipsychotics

Paroxetine-Diclofenac 3(3.6) D level SSRIs may increase the antiplatelet effect of NSAIDs, while
NSAIDs may decrease the therapeutic effect of SSRIs

Sertraline-lbuprofen 3(3.6) D level SSRIs may increase the antiplatelet effect of NSAIDs, while

NSAIDs may decrease the therapeutic effect of SSRIs

Citalopram-Naproxen 2(2.4) Xlevel SSRIs may increase the antiplatelet effect of NSAIDs, while
NSAIDs may decrease the therapeutic effect of SSRIs

Tramadol-Gabapentin 2(2.4) D level CNS depressant medications may increase the effect of opioid
agonists on the CNS

pDDls: Potential drug-drug interactions; CNS: Central nervous system; SSRIs: Selective serotonin reuptake inhibitors; NSAIDs: Nonsteroidal anti-
inflammatory drugs; X levels: Avoid combinations; D levels: Modify regimen.

CONCLUSION will enable the improvement of the treatment process for

Psychotropic medication prescriptions for older adults are ~ ©lder adults by taking into account PIMs, pDDIs, and ACB.
associated with increased drug interactions and ACB. Care- ~ The findings of this study highlight the need for all health-
ful assessment using geriatric criteria is recommended to  care professionals to be aware of the need for caution when

ensure safer prescribing practices. We hope that this study  prescribing psychotropic drugs to older patients.
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Table 4. Correlation of the difference in anticholinergic burden and the inappropriate use of medication with patient

comorbidities and medication use

Inappropriate Beers Criteria® for Anticholinergic burden difference
psychotropic medications before and after prescription
(Correlation coefficient) (Correlation coefficient)

Age 0.116 0.150*

p=0.091 p=0.031
Number of co-morbidities 0.014 0.014

p=0.844 p=0.837
Number of psychotropic medications 0.716** 0.632**

p=0.000 p=0.000
Number of medications used in the last month 0.150* 0.173*

p=0.030 p=0.013

*Spearman’s correlation is significant at the 0.05 level (two-tailed); **Spearman’s correlation is significant at the 0.001 level (two-tailed).
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Objectives: Sustainability of health systems and protection of public health around the world depend on ef-
fective management of epidemics. However, vaccines have become a controversial issue in some circles. This
study aimed to evaluate the knowledge level and behavior of doctors and healthcare professionals working in
a training and research hospital in Istanbul regarding childhood vaccines.

Methods: This descriptive cross-sectional study was conducted among physicians and healthcare profession-

als working at Sultangazi Haseki Training and Research Hospital. The survey included 33 items divided into 3
sections: Demographics, vaccination behavior, and Likert-type knowledge questions. The vaccine knowledge
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score was calculated for each participant. The Cronbach’s alpha coefficient for the Likert-type items was 0.789,
indicating good internal consistency.

Results: A total of 340 participants were included. Specialist physicians and those working in pediatric units
had a significantly higher vaccine knowledge level. In response to whether routine vaccines should be legally
mandatory, 10.1% of physicians and 30.4% of allied health professionals disagreed.

Conclusion: Vaccine knowledge and attitudes differed by profession and workplace. Specialists and pediatric
staff exhibited more positive views toward vaccination.
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INTRODUCTION

Vaccination remains one of the most effective and cost-efficient public health interventions
for preventing infectious diseases.!"" Beyond individual protection, high immunization cover-
age ensures herd immunity, thereby reducing disease transmission in the community.”” How-
ever, despite its success, vaccines have increasingly become a subject of controversy in recent
years, leading to vaccine hesitancy worldwide.
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Vaccination refusal increases the risk of vaccine-preventable diseases in unvaccinated indi-
viduals.®! Unvaccinated children are at higher risk of contracting vaccine-preventable dis-
eases, such as measles, chickenpox, and pertussis, than their vaccinated peers.*>! The risks
of delaying vaccination are not well studied.® As a rule, vaccine-preventable diseases (e.g.,
pertussis, influenza) are more severe in infants and young children than in older children.
Delaying vaccination prolongs the period of vulnerability in these young children.
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Vaccination refusal increases the risk of outbreaks of vac-
cine-preventable diseases in the general population.[3]
The World Health Organization considers vaccine hesitan-
cy a threat to global health.” Since healthcare workers are
typically considered to be among the most reliable sources
of medical information, their hesitancy or scepticism about
vaccination may negatively affect vaccination coverage.®?
In our country, healthcare workers are vaccinated against
many diseases. However, their vaccination status does not
fully reflect their confidence in vaccination and their readi-
ness to recommend vaccination to their patients, especial-
ly when faced with anti-vaccine sentiment. Based on the
existing literature, it was emphasized that physicians and
healthcare workers who have higher educational levels
and work in child health-related units would demonstrate
significantly higher vaccine knowledge scores and more
positive attitudes toward vaccination compared to other
professional groups.'

Therefore, the aim of this study is to assess healthcare pro-
fessionals’ knowledge, attitudes, and behaviors regarding
childhood vaccinations, identify factors associated with
high vaccine knowledge scores, and examine the impact of
professional and sociodemographic characteristics on this
outcome. In this context, the study hypothesizes that there
is no significant difference between the knowledge levels
and attitudes toward childhood vaccinations of physicians
and other healthcare professionals working at Sultangazi
Haseki Training and Research Hospital.

METHOD

This was a descriptive study conducted among doctors
and healthcare professionals working at Sultangazi Haseki
Training and Research Hospital between August 09 and
September 09, 2023.The sample size was calculated at 50%
incidence, 5% margin of error, and 90-99% confidence lev-
els among 1295 employees working at Sultangazi Haseki
Training and Research Hospital. The number of random
samples to be included in our study was calculated with a
power analysis linear regression test and it was planned to
study with 297 participants with 95% confidence level and
a total of 340 people were reached.

Participants were asked 33 questions, consisting of 3 sec-
tions online via Google Forms. The questions were deliv-
ered to healthcare professionals by sending the link via
QR code during face-to-face interviews and by sending
the link from common social media accounts. During the
process of creating the questions, the questions created
as a result of research conducted on various articles were
evaluated with family medicine and pediatrics specialists.
Cronbach’s Alpha value of the questions was 0.789 for
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Likert-type questions, and accordingly, it can be said that
the survey questions were reliable and valid. In the 1st
section of the survey questions, 6 questions were asked
to the participants regarding their demographic informa-
tion, such as age, number of children, occupational group,
years of service in the profession, the units they work in,
and the specialty they work in. In the 2nd section, par-
ticipants were asked Yes/No/Undecided questions about
their vaccination behaviors, and this section consisted of
3 questions. In the 3rd section, participants were asked 24
5-point Likert-type questions, and these questions were
used as “Vaccine Knowledge Level” Questions numbered
10-11-12-13-15-16-17-18-19-20-21-22-23-24-29-30-33
were scored directly proportionally. Questions numbered
14-25-26-27-28-31-32 were scored inversely proportion-
ally. In direct proportional scoring, “Strongly agree” was
scored as 5 points, while the points were decreased by
one point and “Strongly disagree”was scored as 1 point. In
inverse proportional scoring, “Strongly agree” was scored
as 1 point and the points were increased by one point and
“Strongly disagree” was scored as 5 points. While the mini-
mum score possible was 24 points, the maximum score
possible was 120 points.

The obtained data were analyzed in the Statistical Pack-
age for the Social Sciences 25.0 program. The conformity
of the data to normal distribution was evaluated with the
Kolmogorov-Smirnov test. In presenting descriptive sta-
tistics, number, percentage, and median and interquartile
range (25-75) were used for data that did not show nor-
mal distribution. Chi-Square test was used for categorical
variables to examine the differences between the groups
and Mann-Whitney U, a non-parametric test, was used to
compare numerical variables. p<0.05 was considered sig-
nificant. This study was evaluated by the Health Sciences
University Haseki Training and Research Hospital Ethics
Committee. It received ethical approval with the decision
number 133-2023 dated August 09, 2023.

RESULTS

A total of 340 people participated in our study. The median
age of the participants was 32 (30-35) years. The median
length of service of the participants in our study was 7
(5-10) years. 274 (80.6%) of the participants had children,
with a median of one child. The majority worked in adult
internal medicine units with 35.9%, followed by the fam-
ily medicine unit with 25.9%. Regarding professional dis-
tribution, specialist physicians 47.1%, assistant physicians
37.4%, general practitioners 8.8%, nurses 5%, midwives
1.2%, and technicians 0.6%. The distribution of participants
according to their specialties is shown in Figure 1.
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Figure 1. Distribution of participants according to their specialties.

The participants’ vaccine knowledge scores ranged from
41 to 113, with a median of 96. When the participants
were divided into two groups based on the median score
(<96 and >96), no statistically significant differences were
observed in age, number of children, or years of service
(Table 1). However, a significantly higher proportion of
specialist physicians was found in the group with vaccine
knowledge scores above 96 (p=0.036). Similarly, partici-
pants working in pediatric internal medicine and pediat-
ric surgery departments were significantly more repre-
sented in the >96 group compared to those with scores
<96 (p<0.001) (Table 1).

The distribution of vaccine knowledge levels did not dif-
fer significantly between participants with and without
children (p=0.796). In the group with vaccine knowledge

scores >96, all participants responded “yes” to the state-
ment “l had my child vaccinated/if | had a child, | would
have them vaccinated,” whereas the rate was 96.7% among
those with scores <96; this difference was statistically sig-
nificant (p=0.021). Nearly all participants (all but one) were
aware of the existence of paid vaccines outside the routine
vaccination schedule. In addition, 99.4% of participants in
the >96 group indicated that they would have their child
vaccinated with these paid vaccines, compared to 88.9% in
the <96 group, a difference that was also statistically sig-
nificant (p<0.001) (Table 2).

Regarding whether vaccines in the routine vaccination
schedule should be made legally mandatory, 10.1% of
physicians and 30.4% of allied health personnel disagreed
(p=0.009). In response to the statement “I have doubts
about the effectiveness of vaccines,” 13.2% of physicians
and 43.5% of allied health personnel agreed, a statistically
significant difference (p=0.001). Similarly, concerns about
potential vaccine side effects were more common among
allied health personnel, with 52.2% agreeing compared
to 31.9% of physicians (p=0.046). When asked whether
chemical components in vaccines are harmful, 18.6% of
physicians and 43.5% of allied health personnel agreed
(p=0.012). Belief in the possibility of natural protection
from diseases also differed significantly, with 54.6% of phy-
sicians versus 30.4% of allied health personnel disagreeing
(p=0.025). Finally, 17.4% of allied health personnel and only
0.9% of physicians reported preferring to avoid vaccination
for religious or philosophical reasons, a highly significant
difference (p<0.001) (Table 3, Table 4).

Table 1. Comparison of participants’age, years of service, number of children, and vaccination knowledge levels

Vaccine knowledge
Level <96 % (n=180)

Vaccine knowledge p
level >96 % (n=160)

Age (Median IQR [25-75])
Number of children (Median IQR [25-75])
Years of service (Median IQR [25-75])
Job*
Specialist physician
Assistant physician - physician
Allied health personnel
Units where participants work*
Family medicine
Pediatric internal/Surgical unit
Adult internal/Surgical unit

32.0 (30.0-35.0) 32.0(30.0-35.0) 0.318*
1.0 (1.0-2.0) 1.0 (1.0-1.0) 0.206*
7.0 (5.0-10.0) 7.0 (5.0-10.0) 0.374*%
74 (41.1) 86 (53.8) 0.036"
90 (50.0) 67 (41.9)
16 (8.9) 7 (4.4)
51(29.0) 37 (23.9) <0.001"
17 (9.7) 42 (27.1)
108 (61.4) 76 (49)

*Mann- Whitney U; *Chi-square test; ¥9 cases missing; IQR: Interquartile range.
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Table 2. Comparison of participants’ vaccine knowledge levels according to their occupational groups and the unit they work

in (n=340)

Vaccine Knowledge Vaccine Knowledge p
Level <96 Level >96
n % N %
Job
Specialist Physician 74 41.1 86 53.8 0.036
Assistant Physician - Physician 90 50 67 41.9
Allied Health Personnel 16 8.9 7 44
Total 180 100 160 100
Units Where Participants Work
Family Medicine 51 29 37 239 <0.001
Pediatric Internal/Surgical Unit 17 9.7 42 27.1
Adult Internal/Surgical Unit 108 61.4 76 49
Total 176 100 155 100

*Chi-Square Test.

Table 3. Comparison of healthcare workers’ vaccination status and vaccination knowledge levels (n=340)

Vaccine knowledge level p
<96 >96
n n
Child status
Yes 146 (81.1) 128 (80.0) 0.796*
No 34(18.9) 32(20.0)
I have had my child’s vaccinations done/If | had a child,
| would get them vaccinated
Yes 174 (96.7) 160 (100) 0.021*
No/UD 6 (3.3) 0 (0.0)
| know that there are paid vaccines other than routine
vaccines
Yes 179 (99.4) 160 (100) 0.529*
No 1(0.6) 0(0.0)
| would also have my child receive vaccines that are not
in the routine vaccination schedule but recommended
by my doctor (e.g., rotavirus, meningococcal vaccines).
Yes 160 (88.9) 159 (99.4) <0.001*
No/UD? 20(11.1) 1(0.6)

*Chi-Square Test; 'No and Undecided choices were combined.

DISCUSSION

This study examined the factors affecting the vaccine
knowledge level and behaviors of doctors and healthcare
professionals working at Haseki Education and Research
Hospital. The percentage of vaccine knowledge levels be-
low 96 is 53.0%, and the percentage above is 47.0%.

The examination of employees according to their profes-
sional groups showed that the vaccine knowledge levels
of specialist doctors are significantly higher than other
groups. This result is consistent with studies in the litera-
ture. In a study,!"? it was determined that doctors are gen-
erally more likely to exhibit positive attitudes, beliefs, and
behaviors toward vaccination compared to nurses. Possible
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Table 4. Comparison of participants’ responses to questions about vaccines

Physician (n=317) Allied health p
n personnel (n=23)
n
Vaccinations in the routine vaccination schedule should be made mandatory by law
| agree 285 (89.9) 16 (69.6) 0.009
| disagree 32(10.1) 7 (30.4)
Vaccinations in the routine vaccination schedule should be given on a voluntary basis
| agree 55(17.4) 8(34.8) 0.050*
| disagree 262 (82.6) 15 (65.2)
I have doubts about the effectiveness of vaccines
| agree 42 (13.2) 10 (43.5) 0.001*
| disagree 275 (86.8) 13 (56.5)
| have concerns about the potential side effects of vaccines
| agree 101 (31.9) 12 (52.2) 0.046*
| disagree 216 (68.1) 11 (47.8)
| think the chemical components in vaccines are harmful
| agree 59 (18.6) 10 (43.5 0.012*
| disagree 258 (81.4) 13 (56.5)
| believe that natural ways to protect from diseases are also possible
| agree 144 (45.4) 16 (69.6) 0.025*
| disagree 173 (54.6) 7 (30.4)
I choose to avoid vaccination for religious and philosophical reasons
| agree 3(0.9) 4(17.4) <0.001*
| disagree 314 (99.1) 19 (82.6)

*Chi-square test.

reasons for this may be related to the fact that doctors
have received more formal education and continuous ex-
posure to vaccine-related updates secondary to this edu-
cation. Similar patterns have been reported internationally.
A 2024 global scoping review found that physicians con-
sistently show lower vaccine hesitancy rates compared to
nurses or allied health personnel, mainly due to differences
in scientific training and access to up-to-date information.
031 Similarly, Roberts et al.™ observed that nurses in South-
ern California were significantly more reluctant to receive
or recommend COVID-19 vaccines compared to doctors,
citing safety and misinformation concerns. These findings
mirror our results, indicating that education level and pro-
fessional role play a decisive role in shaping vaccine confi-
dence among healthcare workers.

The vaccine knowledge levels of the employees also dif-
fered according to the units they worked in. In particular,
it was observed that the vaccine knowledge levels of the
employees working in the pediatric internal medicine and
pediatric surgery departments were higher than those

working in other units. In another study," the knowledge
level of pediatricians was generally found to be higher
than that of family physicians. The underlying reasons for
this difference may be that those working in child health
units, who routinely witness the consequences of vaccine-
preventable diseases, value vaccination more.

When vaccine knowledge levels were evaluated according
to child status, no difference was found. It was observed
that vaccine knowledge levels were similar in both groups.
Similarly, no difference was found according to the age of
the workers and the years of service in the profession. In a
study,"?! it was shown that having children did not affect
the attitudes and knowledge of physicians. Similarly, other
studies!'>'® found that having children, age, and length of
service in the profession did not affect the knowledge and
approval status of healthcare workers regarding vaccina-
tion. Consistent with our findings, several recent studies
have shown that demographic variables, such as age, gen-
der, and parental status are not major determinants of vac-
cine acceptance among healthcare professionals. Instead,
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cognitive and psychosocial factors, such as perceived safe-
ty, trust in authorities, and exposure to misinformation are
stronger predictors.'” During the post-pandemic period,
the abundance of conflicting online information - often
referred to as the “infodemic” has been shown to reduce
confidence in vaccines even among healthcare workers.''”?
This highlights that knowledge alone is not sufficient; con-
tinuous communication and transparent information shar-
ing are critical to counter hesitancy.

In our study, almost all participants were aware of the fact
that there are paid vaccines outside the routine vaccination
calendar, but as the level of vaccine knowledge decreases,
they became hesitant about having these vaccines. In the
studies conducted,® the main reason physicians refrained
from recommending paid vaccines was their exclusion from
the national schedule and lack of reimbursement, while an-
other important reason is that these vaccines are paid. This
is followed by hesitation due to the possible side effects of
the vaccine, not having enough information about the vac-
cines, and not believing in the protection of the vaccine.
Although other studies in the literature are consistent with
this situation, the reason for this may be that it is not in-
cluded in the national vaccination calendar. In general, as
the level of knowledge about private vaccines decreases,
the frequency of recommending them to patients and re-
questing that they be included in the national vaccination
calendar also decreases."™ Therefore, increasing the knowl-
edge of physicians about vaccines not included in the na-
tional vaccination calendar will also contribute to social
immunity. A similar pattern has been observed globally,
where economic barriers and unclear policy inclusion re-
duce the likelihood of recommending optional vaccines.*

The limitations of the study were that the data obtained
through the survey were about declarations. Future studies
could incorporate qualitative interviews to explore the psy-
chological and institutional dimensions of vaccine hesitan-
cy in greater depth, as suggested by recent international
literature.2"

Beyond identifying factors associated with hesitancy, re-
cent literature emphasizes actionable interventions to ad-
dress it. Systematic reviews indicate that multi-component
approaches — combining education, workplace-based vac-
cination access, leadership endorsement, and peer model-
ing — are the most effective strategies to increase vaccine
uptake among healthcare workers.?"! For instance, ensur-
ing easy access to vaccination at the workplace, promoting
visible vaccination among senior clinicians, and maintain-
ing open channels for staff to express concerns have all
been associated with improved acceptance rates.'” Incor-

97

porating such strategies could strengthen institutional vac-
cine confidence and sustain public trust in immunization
programs.

CONCLUSION

Our findings suggest that physicians, particularly those
working in pediatric units (pediatrics and family medi-
cine), had higher levels of knowledge about vaccines and
exhibited more positive attitudes toward them. No signifi-
cant relationship was found between demographic factors
and vaccine knowledge. Approximately one-third of allied
health personnel expressed concerns about the safety and
effectiveness of vaccines, emphasizing the need for target-
ed educational interventions.

Consequently, increasing vaccine literacy among all health-
care personnel through ongoing education and communi-
cation-based strategies can increase overall vaccine confi-
dence and support national vaccination efforts.
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Objectives: This study aimed to examine how phonation duration, maximum phonation time (MPT), is af-
fected by factors such as gender and smoking.

Methods: This cross-sectional study included 400 volunteers aged 18 years and older, who spoke Turkish and
had no known vocal disorders. Participants’demographic information, smoking status, and MPT were record-
ed. MPT was measured using a stopwatch as the maximum time to produce the “A” sound in a single breath
while sitting in a quiet environment.

Results: Participants were 56.3% male (n=225) and 43.7% female (n=175). Results showed that MPT was signif-
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icantly longer in males (22.2+5.7 s) than in females (18.9+5.7 s, p<0.001). Smoking significantly shortened MPT
(smokers: 17.8+6.0 s; non-smokers: 21.7+5.6 s; p<0.001). A moderate negative correlation was found between
duration of smoking and MPT (r=—0.30, p=0.003).
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Conclusion: MPT is significantly longer in males than in females. Smoking significantly shortens MPT, and this
effect becomes more pronounced as smoking duration increases. These findings highlight the importance of
considering individual risk factors in vocal health assessments.
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INTRODUCTION

Maximum phonation time (MPT) refers to the length of a vowel or word that can be sustained
with a breath during vocal production, and it is an important indicator of vocal health."! The
length of MPT is related to the coordination of the vocal cords, lungs, and respiratory muscles.
2'Normal MPT may vary depending on the individual’s age, gender, general health status, and
lifestyle.®1The relationship between MPT and lung function continues to be investigated. MPT
has also been used as a biomarker of lung function impairment in some studies.”!
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Smoking is an important factor that directly affects vocal health.®™ Smoking can impair voice
quality and shorten phonation time by causing chronic inflammation of the vocal cords.®
Toxic substances found in cigarette smoke can reduce the flexibility and vibrating ability of
the vocal cords, leading to significant changes in phonation time.”? Research on the effects of
smoking on the voice also reveals gender-specific effects.®®!
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Although previous research has investigated MPT and its
determinants, studies simultaneously assessing the effects
of both gender and smoking within the same population
are limited. Research on vocal health and MPT can also con-
tribute to the development of special protection programs
for voice-related professional groups (singers, teachers, an-
nouncers, etc.).>'? this study aimed to examine how MPT
is affected by factors such as gender and smoking and to
evaluate their effects on vocal health.

METHOD

This cross-sectional study was conducted between January
and June 2025 conducted with 400 volunteers from various
age groups and professions. Inclusion criteria were the abil-
ity to speak Turkish fluently, absence of any self-reported or
diagnosed vocal or respiratory disorder, willingness to par-
ticipate, and over 18 years of age. Individuals with recent
upper respiratory tract infection, vocal fold pathology, or a
history of speech therapy were excluded.

Participants were included in the study based on voluntary
consent forms. Demographic data (age, gender, education-
al level, smoking status, duration, and daily cigarette con-
sumption) were collected using a structured questionnaire.
To measure the MPT, participants were asked to produce a
sustained /a/ vowel sound at a comfortable pitch and loud-
ness in a seated position within a quiet room.!"" Timing was
performed using a calibrated stopwatch, and the duration
was recorded in seconds. Each participant completed three
trials with 30 s rest intervals, and the longest value was re-
corded as the MPT. All measurements were conducted by
the same trained examiner to ensure procedural consis-
tency.

This study received ethical approval from Hamidiye Scien-
tific Research Ethics Committee (Approval No: 2025/6/30).
The study was conducted in accordance with the principles
of the World Medical Association Declaration of Helsinki
and the Good Clinical Practice Guidelines.

Research data were analyzed using Statistical Package for
the Social Sciences for Windows, 27.0. Descriptive statistics
are presented as meanzstandard deviation, frequency dis-
tribution, and percentage. The Shapiro-Wilk test was used
to examine the conformity of variables to a normal distri-
bution.

The Mann-Whitney U test was used for statistical sig-
nificance between two independent groups for variables
found not to be normally distributed, and the Student’s
t-test was used for variables found to be normally distrib-
uted. The relationship between duration of smoking and

daily smoking, and phonation time was analyzed using
Pearson correlation tests. A p<0.05 was considered statisti-
cally significant.

RESULTS

Of the 400 individuals who participated in the study, 56.3%
were male (n=225) and 43.7% were female (n=175). The
largest age group was 18-25 years (n=225, 56.3%) followed
by 26-35 years (n=53, 13.3%). Most participants were uni-
versity graduates (n=288, 72.0%), and students constituted
the largest occupational group (n=223, 55.8%).

The mean MPT was significantly longer in males than in fe-
males (22.2+5.7 s vs. 18.9+5.7 s; p<0.001) (Fig. 1). This find-
ing indicates that males, on average, can sustain phonation
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Figure 1. Maximum phonation time by smoking and gender. This il-
lustrates the mean phonation duration (in seconds) for participants,
categorized by their smoking status (top panel) and gender (bottom
panel). The standard deviation for each group is indicated by the er-
ror bars.
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approximately 3.3 seconds longer than females. Smokers
had a significantly shorter MPT compared with non-smok-
ers (17.8+6.0 s vs. 21.7+£5.6 s; p<0.001) (Fig. 1). This result
demonstrates a clear negative effect of smoking on phona-
tion duration.

A moderate negative correlation was found between dura-
tion of smoking and MPT (r=—0.30, p=0.003). A weak nega-
tive correlation was found between the number of ciga-
rettes smoked daily and MPT, but this relationship was not
statistically significant (r=—0.12, p=0.24) (Fig. 2).

DISCUSSION

This study demonstrated that MPT was significantly lon-
ger in males than in females and that smoking had a
negative impact on phonation duration. In addition, a
moderate negative correlation was found between smok-
ing duration and MPT, suggesting a cumulative dose-re-
sponse relationship.

The relationship between smoking duration and phonation duration
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Figure 2. Relationship between smoking duration and daily ciga-
rette count on phonation duration. This presents two scatter plots
illustrating the association between different aspects of smoking be-
havior and phonation duration (in seconds), along with a fitted linear
regression line and its 95% confidence interval (shaded area).
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In the “Healthy Older Adults” study conducted by MPT
was found to be longer in males than in females in older
adults; this difference becomes more pronounced with
age.™ Another study reported that male’s MPT values de-
creased significantly with age, while in females the effect
of age was more limited.'”? The physiological advantage of
males in terms of lung capacity and vocal fold length may
explain this difference.l'® In addition, male’s higher respira-
tory function test parameters may provide an advantage
in terms of the pressure required to occur in the phona-
tion pathways and the sustainability of phonation." In our
study, the average phonation time of male participants was
found to be significantly longer than that of female partici-
pants. However, it should be noted that the factors contrib-
uting to this difference are multifactorial. Laryngeal size/
laxity, vocal fold structure, neuromuscular control, phona-
tion strategies, and training/voice use also influence MPT.
Some studies examine nuances that cannot be generalized
simply by classifying males or females.'™

The effects of smoking on vocal health have been high-
lighted in many studies. Awan et al. have shown that smok-
ing reduces vital capacity and decreases MPT.'® Some
studies have reported that toxins in cigarette smoke cause
edema,!"”! inflammation, and mucosal damage in the vo-
cal cords, leading to a shortening of phonation time.l's'
he reduction in phonation time in smokers is consistent
with the literature. Similarly, a meta-analysis by Byeon and
Cha® showed that smoking significantly reduces phona-
tion time. It was stated that long-term smoking, in particu-
lar, significantly reduces voice production capacity.

These findings highlight the importance of early preven-
tive counseling regarding smoking and voice hygiene,
particularly for individuals in voice-dependent professions
such as teachers, singers, and broadcasters. MPT can serve
as a simple, noninvasive clinical screening tool for early de-
tection of subclinical voice impairment in primary care and
otolaryngology settings.

Study Limitations

The design and cross-sectional nature of our study may
prevent us from clearly assessing the long-term (cumula-
tive) effects of smoking. Long-term follow-up studies are
needed to evaluate the results from this perspective. Fur-
thermore, other factors that may affect phonation time
(such as age, height, weight, and lung capacity) were not
analyzed in detail. A limitation of this study is that MPT
was measured using only a stopwatch, without the use of
acoustic analysis tools, which may reduce the precision of
the measurement. Future studies, including aerodynamic
and acoustic measurements, are recommended.
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CONCLUSION

This study monitored changes in MPT based on gender and
smoking. While MPT was found to be longer in males than
in females, it was significantly shorter in smokers. Further-
more, statistically, MPT decreased with increasing duration
of smoking.

These findings highlight the importance of considering
individual risk factors in vocal health assessments. Under-
standing the negative effects of smoking on vocal health
is particularly important for supporting smoking cessation
programs and improving vocal health education.

Future studies, more comprehensive studies that analyze
other factors that may influence MPT, will contribute to
the expansion of scientific knowledge in the field of vocal
health.
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ABSTRACT

A 9-month-old female infant presented to the emergency department with a 2-h history of sudden-onset
respiratory distress that progressively worsened until presentation. She had been apparently well before the
onset of symptoms. Chest X-rays were normal, and an urgent bronchoscopy revealed no foreign body but
showed an area of hyperemia in the left main bronchus. The mother later reported that she had given the child
a local groundnut cake (“Kuli-Kuli”) a few hours before the symptoms began. During admission, the infant
developed fever with rhonchi and crepitations and was treated for bronchopneumonia. She was discharged
after 5 days following complete resolution of symptoms. Two days later, the mother returned, reporting that
the child had suddenly started coughing and expelled crumbs of the groundnut cake.

Keywords: Airway obstruction, choking, foreign bodies, infant

INTRODUCTION

Foreign body aspiration leading to airway obstruction and subsequent choking is a major
cause of morbidity and mortality among children, although it is largely preventable. It com-
monly occurs in children younger than 5 years, particularly between 1 and 3 years of age.
-1 This vulnerability is mainly due to the anatomical and developmental characteristics of
a young child’s airway and the incomplete development of swallowing ability.®” At this
age, children also tend to explore their surroundings and frequently place objects into their
mouths. Furthermore, molars do not erupt until approximately 1.5 years; however, mature
mastication takes longer to develop. Despite having a strong gag reflex, the airway of a young
child is more susceptible to obstruction than that of an adult in several ways. Its smaller di-
ameter makes it more prone to complete blockage by small foreign bodies, while mucus and
secretions may form a seal around the object, making it harder to expel by coughing. In ad-
dition, the force of air generated by a cough in infants or young children is often insufficient
to dislodge an obstructing object. The most common aspirated items are food particles, ac-
counting for about 81% of cases, with nuts — particularly peanuts — responsible for nearly one-
third. Other frequently aspirated objects include coins, balloons, and small toys.®"" Urgent
endoscopic removal remains the mainstay of management for foreign bodies in the tracheo-
bronchial tree.
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CASE REPORT

A 9-month-old female infant was brought to the emergen-
cy department with a 2-h history of sudden-onset difficulty
in breathing that progressively worsened before presen-
tation. She had been apparently well before the onset of
symptoms. According to the mother, there was no history
of force-feeding or choking during meals. However, about
5-h before the onset of symptoms, she had given the child
a local groundnut cake (“Kuli-Kuli”), after which the infant
coughed and vomited but subsequently appeared well.
There was no history of cyanosis, excessive sweating, or
pauses during breastfeeding. The child had no known his-
tory of asthma or atopy, although the maternal aunt was
asthmatic.

Two weeks before this presentation, she had been treated
as an outpatient for acute pharyngotonsillitis. She had
been exclusively breastfed for the first 4 months of life and
was currently on complementary semi-solid diets. Growth
and development were appropriate for age, and immuni-
zations were up to date.

On examination, she was a well-nourished but acutely ill-
looking infant in respiratory distress, with flaring of the
alae nasi, intercostal and subcostal retractions, and xiphi-
sternal in-drawing. She was not pale, icteric, cyanosed, or
dehydrated, and there was no pedal edema or lymphade-
nopathy. Her axillary temperature was 36.7°C. Respiratory
rate was 76 breaths/min, and oxygen saturation (SpO,) on
room air was 96%. Chest expansion was equal bilaterally
with resonant percussion notes. Vesicular breath sounds
were heard with reduced intensity on the left, particularly
posteriorly; no added sounds were noted. Other systemic
examinations were essentially normal.

A working diagnosis of partial lower airway obstruction
secondary to foreign body (local groundnut cake, “Kuli-
Kuli”) aspiration was made. Chest X-ray revealed no abnor-
mality. The cardiothoracic team was consulted, and a rigid
bronchoscopy was performed, which revealed no foreign
body but showed mucosal hyperemia in the left main
bronchus. Full blood count and electrolyte-urea-creatinine
tests were essentially normal. The patient was commenced
on parenteral amoxicillin—clavulanate, gentamicin, and hy-
drocortisone. Supplemental oxygen was administered due
to severe respiratory distress.

Two days after admission, respiratory distress persisted,
and she developed fever with bilateral rhonchi and crepita-
tions, more pronounced over the left hemithorax. A repeat
chest X-ray was unremarkable. She was nebulized with sal-
butamol, and the medications were continued.
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By the day 5 of admission, fever and respiratory distress had
resolved, and she was feeding well. She was discharged
home in stable condition for follow-up. Two days after dis-
charge, the mother reported that the child had a sudden
bout of coughing and expelled a small piece of the ground-
nut cake (Kuli-Kuli).

DISCUSSION

Spontaneous expulsion of a foreign body from the airway
is a rare phenomenon, and only a few cases have been re-
ported worldwide. In 1948, Negus reported an incidence of
approximately 2%.1'? Chevalier Jackson described a similar
rate of 2-4%."¥ Gupta and Soodlater reported two cases
of spontaneous foreign body expulsion: A 2-year-old boy
who expelled an aspirated metallic valve from a bicycle
tube 4 days after aspiration, and a 20-year-old man who
expelled a metallic coin that had lodged in the trachea.™
In 2014, Jaiswal et al. reported a case from India involving
an 18-year-old tailor who spontaneously expelled a pin he
had accidentally ingested.l'

Most of the cases reported in the literature describe spon-
taneous expulsion either during preparation for endo-
scopic removal or after an unsuccessful bronchoscopy. In
the present case, both radiological evaluation and bron-
choscopy were normal at presentation. Haddadi et al., in
a 7-year retrospective review of tracheobronchial foreign
bodies in children, found that foreign bodies were visual-
ized in only about 72% of cases during bronchoscopy.""”!

Theinitial event following foreign body aspiration is typical-
ly characterized by the sudden onset of violent paroxysms
of coughing, choking, gagging, and occasionally complete
airway obstruction.'® This may be followed by an asymp-
tomatic interval during which the foreign body becomes
lodged, protective reflexes fatigue, and the immediate irri-
tative symptoms subside. Most children present during this
second stage, when the absence of acute symptoms may
cause physicians to overlook the diagnosis of foreign body
aspiration. This stage is the most deceptive and accounts
for a large proportion of delayed or missed diagnoses.''s!
Later, secondary complications such as obstruction, infec-
tion, or erosion may manifest as cough, fever, hemoptysis,
pneumonia, or atelectasis, drawing renewed attention to
the possibility of a foreign body.

In the present case, there was no obvious history of chok-
ing. The mother only observed a progressive onset of respi-
ratory distress, which was later suspected to be due to as-
piration of fragments of the groundnut cake. Radiological
evaluation plays an invaluable role in identifying the site of
obstruction; approximately 88% of airway foreign bodies
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lodge in the bronchi (58% in the right bronchus), while 10%
are located in the larynx or trachea.”*! Nevertheless, up to
15-30% of cases may have a normal chest radiograph.'” In
this case, both the initial and repeat chest X-rays were un-
remarkable. An urgent bronchoscopy was performed, but
no foreign body was found except for an area of hyperemia
in the left main bronchus.

CONCLUSION

A detailed and carefully obtained history remains the cor-
nerstone of diagnosis in suspected foreign body aspira-
tion. A positive history should never be disregarded, while
a negative history can sometimes be misleading. In the
present case, none of the initial clinical or radiological find-
ings suggested aspiration, and bronchopneumonia was
initially suspected. The eventual spontaneous expulsion
of the groundnut fragment highlights the importance of
maintaining a high index of suspicion for foreign body as-
piration in infants presenting with unexplained respiratory
distress, even when initial investigations are inconclusive.
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