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ABSTRACT

Introduction: Current understanding of risk factors associated with parental
anxiety focuses on socio-demographic and situational factors, yielding in-
consistent results across different populations. Seasonality influences mood
and anxiety in the general population through mechanisms like sunlight
exposure (vitamin D synthesis, circadian rhythm regulation) and weather-
imposed social isolation. Thus, this study was conducted to assess various
factors associated with parental anxiety in order to improve the periopera-
tive experience and outcomes for children and their parents.

Methods: Five hundred parents were included in the study, and the level of
anxiety, need for information were assessed with the Amsterdam Preopera-
tive Anxiety and Information Scale (modified by including questions in the
local language) at time points: evening before surgery (T1); the preoperative
holding area (T2), and after the child was transferred inside operation room
(T3). The primary outcome of this study was to determine the changes in
anxiety level and need for information about anesthesia and surgery among
the parents at three different time points preoperatively. The secondary out-
comes included analyzing the variables that can affect anxiety: gender, level
of education, area of residence, access to internet and season of surgery.
Parametric tests were used for significance, and repeated-measure analysis
of variance was performed.

Results: Parents displayed higher levels of anxiety related to surgery compared
to anesthesia. There was no effect of gender, education, area of residence, and
Internet access on total anxiety score. Weather conditions are an important fac-
tor that can influence parental anxiety before surgery. Parents exhibited higher
anesthesia-related and surgical anxiety levels during the summer season.
Conclusion: Apart from multiple well-documented factors, less studied factors
like change in seasons may influence parental anxiety thus enabling health-
care systems to proactively intensify supportive interventions (e.g., counselling,
information sessions) during high-risk seasons, thereby mitigating anxiety and
its negative downstream effects on both parents and their children.

Autor Correspondente/Corresponding Author*:

Swati Singh

Morada: Department of Anaesthesiology, Ward Block, IGIMS, Patna, India. 800014
E-mail: drswatisingh21@gmail.com

RESUMO

Introdugao: O entendimento atual dos fatores de risco associados a ansiedade
parental concentra-se em fatores sociodemograficos e situacionais, produ-
zindo resultados inconsistentes em diferentes populacdes. A sazonalidade
influencia o humor e a ansiedade na populagdo em geral através de meca-
nismos como exposicao a luz solar (sintese de vitamina D, regulacdo do ritmo
circadiano) e isolamento social imposto pelo clima. Assim, este estudo foi con-
duzido para avaliar varios fatores associados a ansiedade parental, afim de me-
Ihorar a experiéncia perioperatoria e os resultados para as criancas e seus pais.
Métodos: Quinhentos pais foram incluidos no estudo e o nivel de ansiedade
e a necessidade de informagbes foram avaliados com a Escala de Ansieda-
de e Informacdo Pré-operatdria de Amsterddo (modificada pela incluséo de
perguntas no idioma local) em diferentes tempos: noite antes da cirurgia
(T1); drea de espera pré-operatéria (T2); e apos a crianca ser transferida para
dentro da sala de cirurgia (T3). O outcome primério deste estudo foi deter-
minar as mudancas no nivel de ansiedade e na necessidade de informacoes
sobre anestesia e cirurgia entre 0s pais em trés momentos diferentes no pré-
-operatério. Os outcomes secundarios incluiram a andlise das variaveis que
podem afetar a ansiedade: género, nivel de educacao, drea de residéncia,
acesso a internet e estacdo da cirurgia. Foram realizados testes paramétricos
para significancia e andlise de medidas repetidas para variancia.

Resultados: Os pais apresentaram niveis mais altos de ansiedade relacionados
a cirurgia em comparagao com a anestesia. Ndo houve efeito do género, educa-
Ao, area de residéncia e acesso a internet no score total de ansiedade. As condi-
¢6es meteoroldgicas podem influenciar a ansiedade dos pais antes da cirurgia.
Conclusdo: Além de vérios fatores bem documentados, fatores menos estu-
dados, como mudancas de estacao, podem influenciar a ansiedade dos pais,
permitindo assim que os sistemas de saude intensifiqguem proativamente as
intervencdes de apoio (por exemplo, aconselhamento, sessdes de informa-
cdo) durante as estagdes de alto risco, mitigando assim a ansiedade e seus
efeitos negativos tanto nos pais como nos filhos.
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INTRODUCTION

Perioperative anxiety among parents of pediatric surgical
patients presents a significant challenge for anesthesiologists
and surgeons. Children are highly attuned to their parents’
emotional states. An anxious parent can inadvertently am-
plify their child’s fear and anxiety, making separation from
parents traumatic and the induction of anesthesia difficult.
This stress can negatively impact the pediatric patient’s surgi-
cal experience, leading to a higher incidence of postoperative
pain, longer hospital stays, and potential long-term behav-
ioral problems.! Heightened parental anxiety can impair a
parent’s ability to care for and comfort their child during this
stressful period.?

While self-reported state and trait anxiety have been widely
studied, the factors influencing parental anxiety—such as gen-
der, education level, habitat (urban versus rural), and internet
access—vary considerably across different socio-economic and
cultural contexts.! This variation makes it difficult to establish
a uniform global protocol for managing parental anxiety. The
known contributing factors include the quality of information
provided and a parent’s inherent susceptibility to stress.*
Interestingly, the relationship between weather conditions
and anxiety has also been discussed in the literature, with
irregular but notable findings suggesting a possible relation-
ship between the two.> However, the specific influence of
seasonal variations on preoperative parental anxiety remains
unexplored.

This study aimed to assess the parental anxiety levels related
to anesthesia and surgery, quantify the need for informa-
tion, and evaluate the association of key independent vari-
ables. The primary outcome of this study was to determine
the changes in anxiety level and need for information about
anesthesia and surgery among the parents at three differ-
ent time points preoperatively. The secondary outcomes in-
cluded analyzing the variables that can affect anxiety: gender,
level of education, area of residence, access to the Internet
and season of surgery.

METHODS

This prospective observational study was conducted after
approval from the institutional ethics committee [Letter No.
488/IEC/2018/IGIMS]. After approval, the study was pro-
spectively registered with the Clinical Trials Registry — India
(CTRI/2018/09/015788). Informed written consent was tak-
en from all the parents prior to enrolling the patient’s parents
for the study. As part of this process, participants were fully
informed about the study’s purpose, the data to be collected,
and the measures taken to ensure their confidentiality and
anonymity.

Participant recruitment employed a consecutive sampling
method. All eligible parents of pediatric surgical patients ad-
mitted at least 24 hours before their child’s operation were
approached for enrolment. Eligibility required the ability to
comprehend the study and provide informed written con-
sent. Parents with psychiatric diseases or intellectual retar-
dation and those taking anti-anxiety, antidepressant, or seda-

tive medications were excluded from the study. The study
was conducted at a university hospital in accordance with
the Helsinki Declaration (as amended in 2013).

All participants underwent routine preoperative counsel-
ling in the outpatient department by the surgeon and in the
preanesthetic clinic by an anesthesiologist using the Amster-
dam Preoperative Anxiety and Information Scale (APAIS).
The APAIS was translated into English language (backward
translations) by two different linguists; responses were trans-
lated back into English language (backward translations) by
two different linguists. The measurement of agreement with
these statements was graded on a 5-point Likert scale (1 =
not at all..., to 5 = extremely). They were asked to put a tick
[V] mark where appropriate and no further counselling was
done. This process was undertaken at three points time; the
evening before surgery (T1), in the preoperative holding area
before (T2) and after (T3) the child was transferred into the
operating room for surgery.

APAIS

The APAIS questionnaire consists of six items. The respons-
es are assessed using two metrics: the anxiety score and the
information-seeking score. The anxiety score was derived
by combining the scores attributed to the statements “I am
worried about the anesthetic,” “The anesthetic is on my mind
continually,” “I am worried about the procedure,” and “The
procedure is on my mind continually,” to assess the patient’s
anxiety level concerning anesthesia and surgery. The desire
for information score is derived by combining the scores at-
tributed to the statements “I would like to know as much as
possible about the anesthetic” and “I would like to know as
much as possible about the procedure” to assess the patient’s
level of desire for information concerning anesthesia and sur-
gery. Elevated scores signify an increased level of anxiety and
a heightened need for information. The items are rated on a
five-point Likert scale with “not at all” (1) and “extremely”?
Outcome parameters seen were the Total Anxiety score (TA)
= Sum of responses of items 1, 2, 4, and 5; the Anesthesia-
related anxiety score (AA) = Sum of responses of items 1 and
2; the Surgery-related anxiety score (SA) = Sum of responses
of items 4 and 5; the Need for information score (INF) = Sum
of responses of items 3 and 6.

The primary outcome of this study was to determine the
changes in anxiety level and need for information about an-
esthesia and surgery among the parents at three different time
points preoperatively. The secondary outcomes included ana-
lyzing the variables that can affect anxiety: gender (male/fe-
male), level of education (illiterate/high school/ intermediate/
graduate/postgraduate), area of residence (rural/urban), ac-
cess to internet and season of surgery (winter—1* December
to 31* January, spring—1* February to 31* March, summer—
1% April to 31 May, and rainy—1* June to 31 July).

Sample size calculation
The sample size was calculated considering the proportion
of anxiety level scores more than 11 in 44%, as reported by
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Kobayashi et al.® After taking a 10% relative margin of error
and keeping the level of significance at 5% and keeping at-
trition at 10%, the sample size was calculated to be 500. The
number of participants recruited was kept at 125 for each
time period to encompass all seasons in order to enroll a total
of 500 patients.

Statistical analysis

For statistical analysis, SPSS, version 22.0 [IBM, USA], and
Stata, version 10 [Stata Corp, USA] were used. Categorical
values were presented as frequency and continuous variables
were presented as mean with standard deviation. All contin-
uous variables, like various scores, were tested for normality
using Shapiro-Wilks test, p-value > 0.05 were considered nor-
mally distributed variables. Considering a large sample size
i.e. n=500, parametric tests were used for the significance.
P-value <0.05 was considered for statistical significance. Re-
peated-measure analysis of variance was performed.

RESULTS

A total of 500 parents of children admitted for surgery were
enrolled during the study period. The selection of partici-
pants is described in the flow diagram (Fig. 1). The gender-
wise socio-demographic characteristics of the participants
are shown in Table 1. A predominance of the male gender
(68.6%) was observed. The educational status was signifi-
cantly better among the male parents as compared to the
female parents (p-value <0.001). The majority of participant
parents (81.2%) were from rural areas. Only 131 (26.2%) par-
ticipants had internet access, which was significantly higher
among males as compared to females (p-value <0.001).

Assessed for eligibility (n = 500) ‘

Enrollment

——» Excluded (n = 0)
Declined to participate (n = 0)

Allocation

' ! . )

Questionnaire given in
Winter (Dec/Jan)
(n=125)

Questionnaire given in
Spring (Feb/Mar)
(n=125)

Questionnaire given in
Summer (Apr/May)
(n=125)

Questionnaire given in
Monsoon (Jun/July)
(n=125)

i

Analysed (n = 500)
+ Excluded from analysis (n = 0)

Figure 1. STROBE diagram of study participants.

Surgery-related anxiety scores were found to be significantly
different over three time points, with a significant difference
between Time 2 and Time 3 (p-value = 0.001, Bonferroni cor-
rected p-value) (Table 2). There was no effect of gender, edu-
cation, area of residence, and Internet access on total anxiety

Table 1. Gender-wise socio-demographic characteristics of the

participants.
Characteristics Male Female Total P-value
(n=343) (n=157) (n=500)

Season

Winter 125

Spring 75 50 125 0.061
Summer 93 32 125

Rainy 84 41 125

Educational Status

llliterate f; ‘6‘1 1628

Matric 88 2 110 <0.001
Inter 87 24 1

Graduate 10 3 13

Area of Residence

Rural 272 134 406 0.108
Urban 71 23 94

Internet Access

Yes 112 19 131 <0.001
No 231 138 329

Table 2. Comparison of anesthesia-related anxiety, surgery-as-
sociated anxiety, total anxiety, and need for information score
among the participants.

 eeeoms ||

P-value

T1 T2
Mean (SD) Mean (SD) Mean (SD)
[95% CI]

14.70 (2.76) 1493 (278) 14.74 (4.78)

Total Anxiety SCOre 114 46 1404] [1469,15.17] [1432,15.16] °>°!
Anesthesia Related  6.57 (2.22) 6.56 (2.11) 6.81 (2.59) 0162
Anxiety Score [6.38,6.76] [6.37,6.75] [6.58, 7.04] '
Surgery related 8.13(1.47) 837 (1.52) 7.93 (2.68) 0.002*
Anxiety Score [8.00, 8.26] [8.24, 8.50] [7.69,8.17] ’
Need for 6.50 (2.01) 6.56 (1.91) 6.62 (2.32) 0643
Information Score  [6.32, 6.68] [6.39, 6.73] [6.42,6.82] '

*T2 vs T3 p-value = 0.001; T1—the evening before surgery, T2—preoperative holding area, and
T3—after the child was transferred inside the operation room for surgery.

score across all time points. The season of the year during
which the surgery took place was found to be significantly
associated with the total anxiety score (p<0.001) (Table 3).
Gender (p=0.011) and season (p<0.001) had a significant
effect on anesthesia-related anxiety scores but were not de-
pendent on time (Table 3). However, there was no effect of
education, area of residence, and internet access on anesthe-
sia-related anxiety scores across the time (Table 3).

Season (p<0.001) had a significant effect on surgery-related
anxiety score over time (p<0.001). However, there was no ef-
fect of gender, education, area of residence, and Internet ac-
cess on surgery-related anxiety scores across time (Table 3).
All factors, i.e., season (p<0.001), education (p<0.001), area
of residence (p=0.007), and internet access (p=0.001), were
found to have a significant impact on the need for informa-
tion score but were independent of time (Table 3).

DISCUSSION

A substantial subset of patients posted for surgery belongs to
the pediatric age group. The parents are equal participants in
the process of a child undergoing major surgical procedures,
and they have a significant effect on the child’s perioperative
course. Although Spielberger’s State-Trait Anxiety Inventory
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Table 3. Factors having positive association with Total Anxiety Score, Anesthesia-related Anxiety Score, Surgical-related Anxiety
Score, and Need for Information Score over three time points.

Factors

Total Anxiety Score

T1
Mean (SD) [95% Cl]

Time Points

T2
Mean (SD) [95%Cl]

T3
Mean (SD) [95%Cl]

P-value

Season

Winter 14.92 (2.71) [14.68,15.15] 15.26 (2.43) [15.05,15.47] 15.80 (4.80) [15.38, 16.22] <0.001

Spring 14.30 (3.14) [14.02, 14.57] 14.30 (2.82) [14.05, 14.55] 13.25 (5.18) [12.79,13.71] <0.001

Summer 15.08 (2.65) [14.84,15.31] 15.52(2.31) [15.32,15.72] 15.67 (5.13) [15.22,16.12] 0.538

Rainy 14.48 (2.47) [14.26, 14.70] 14.23 (3.19) [13.95, 14.51] 14.20 (3.33) [13.91, 14.49] 0.040

Anesthesia-Related Anxiety Score

Gender

Male 6.46 (2.22) [6.26, 6.66] 6.44 (2.14) [6.25,6.63] 6.64 (2.64) [6.21,6.67]

Female 6.82 (2.21) [6.63,7.01] 81 (2.02) [6.63,6.99] 7.18 (2.45) [6.96,7.40]

Season

Winter 6.42 (1.97) [6.25, 6.59] 6.62 (1.79) [6.46,6.78] 7.04(2.43) [6.83,7.25] <0.001

Spring 6.07 (2.17) [5.88, 6.26] 6.31(2.17) [6.12,6.50] 5.94 (2.99) [5.68,6.20] <0.001

Summer 6.52 (1.91) [6.35, 6.69] 6.47 (1.78) [6.31,6.63] 7.08 (2.47) [6.86,7.30] 0.155

Rainy 727 (2.32) [7.07,7.47] 6.83 (2.58) [6.60,7.06] 7.16 (2.25) [6.96,7.36] 0.095

Surgery-related Anxiety Score

Season

Winter 8.49 (1.30) [8.38, 8.60] 9.00 (1.09) [8.90,9.10] 8.77 (2.59) [8.54,9.00] <0.001

Spring 8.23(1.48) [8.10, 8.36] 8.79 (1.57) [8.65,8.93] 7.32(2.91) [7.06,7.58] <0.001

Summer 8.57 (1.29) [8.46, 8.68] 9.08 (1.00) [8.99,9.17] 8.59 (2.82) [8.34,8.84] <0.001

Rainy 7.22(141)[7.10,7.34] 741 (1.62) [7.27,7.55 7.04 (1.84) [6.88,7.20] 0.018

Need for Information Score

Season

Winter 549 (2.05) [5.31,5.67] 5.59 (1.75) [5.44,5.74] 6.10 (2.22) [5.90,6.30] <0.001

Spring 7.22(1.80) [7.06, 7.38] 748 (1.69) [7.33,7.63] 6.97 (2.69) [6.73,7.21] <0.001

Summer 5.97 (2.02) [5.79,6.15] 5.72(1.75) [5.57,5.87] 6.20 (2.32) [6.00,6.40] 0.605

Rainy 7.30(1.51) [7.17,7.43] 746 (1.50) [7.33,7.59] 7.22(1.79) [7.06,7.38] 0.024

Education

lliterate 5.75(2.08) [5.57, 5.93] 6.00 (1.83) [5.84,6.16] 6.28 (2.22) [6.08,6.48] 0.037

Matric 6.46 (1.94) [6.29, 6.63] 6.37 (1.91) [6.20,6.54] 6.59 (2.48) [6.37,6.81] <0.001

Inter 6.68 (2.02) [6.50, 6.86] 6.58 (1.95) [6.41,6.75] 6.56 (2.40) [6.35,6.77] 0.608

Graduate 6.75(1.95) [6.58, 6.92] 6.75 (1.82) [6.59,6.91] 6.86 (2.04) [6.68,7.04] 0.924

Post Grad 7.23(2.52) [7.01,7.45] 6.69 (2.32) [6.49,6.89] 7.31(1.75) [7.16,7.46]

Area

Rural 6.47 (1.99) [6.30, 6.64] 6.52 (1.88) [6.35,6.69] 6.49 (2.39) [6.28,6.70] 0.044

Urban 6.27 (2.10) [6.09, 6.45] 6.76 (1.97) [6.59,6.93] 7.20(1.88) [7.03,7.37] 0.007

Internet Access

Yes 6.77 (1.99) [6.60, 6.94] 6.77 (1.89) [6.60,6.94] 7.00(1.93) [6.83,7.17] 0.039

No 6.40 (2.01) [6.22, 6.58] 6.49 (1.90) [6.32,6.66] 6.48 (2.43) [6.27,6.69] 0.001
Season of surgery (winter—1° December to 31 January, spring—1% February to 31 March, summer—1° April to 31** May, and rainy—1° June to 31 July). T1—the evening before surgery, T2—

preoperative holding area, and T3—after the child was transferred inside the operation room for surgery.

(STAI) is the most widely used tool to measure anxiety, we
applied the Amsterdam Preoperative Anxiety and Informa-
tion Scale (APAIS), which was developed particularly for
the preoperative patient.® APAIS has the advantage of being
quick to perform and easy to understand.

Our study highlights the gender disparity in education sta-
tus among parents of children posted for surgery, which was
significantly better among male parents compared to the fe-
male parents, which is further reflected in their access to the
Internet.”® Parents displayed higher levels of anxiety related
to surgery compared to anesthesia. Our study confirmed that
parents’ anxiety is more strongly tied to the surgery itself than
to anesthesia. This is likely because surgery is the tangible,
primary event - the ‘procedure’ - while anesthesia is often
perceived as a secondary service. Parents may have a foun-
dational understanding of what surgery entails but possess
significant knowledge gaps regarding the anesthesiologist’s
role, safety protocols, and postoperative pain management.’

Comparing the anxiety due to surgery across different time
points during the patient’s course of treatment in the hos-
pital, higher anxiety scores were observed before the child
was shifted to the operating room. This can be ascribed to
increased patient anxiety before entering the unfamiliar op-
erating room environment, which leads to an increase in
parents’ anxiety levels. These findings are consistent with
Pomicino et al, who stated that parents who believed that
they had not received enough information about pain before
and after surgery, had an increased risk of developing anxiety
symptoms before surgery.*’

The anesthesia-related anxiety, as well as total anxiety scores,
were similar across all time points. The role of pre-anesthetic
counselling as is routinely done at our centre in the preanes-
thesia evaluation clinic, can be the reason for decreased anx-
iety-related to anesthesia in our participants, which has been
corroborated by previous studies reaffirming that handing
out more information on the risks of anesthesia to parents in
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an understandable mode does not increase anxiety.'*'?
Seasonal variation showed the highest total anxiety during
summer and the lowest scores during the spring season. These
findings are consistent with Bulbena et a/, who have indicated
that non-panic anxiety (as seen in parents of pediatric patients)
is seen more during the summer and autumn seasons.>* The
authors Howarth et al observed that anxiety decreased when
the number of hours of sunshine and temperature increased,
conversely, anxiety increased with rain or snow."*

On the other hand, the surgery-related anxiety score de-
creased during summer and was significantly higher in win-
ter. This can be explained by the increased incidence of vi-
ral infections (especially upper respiratory tract infections)
in children during the winter season, making parents more
apprehensive about their wards’ perioperative course.'® Sea-
sonal variations are associated with a change in the length
of daytime, whereby influences sleep quality, mood, and so-
cial behavior. There is a paucity of data correlating this with
perioperative parental anxiety and it warrants more research
to look for a true relationship between these factors.'
Several changes due to weather fluctuations have been stud-
ied regarding population health. These can have a direct im-
pact due to increasing temperature or weather variability, or
can be mediated by indirect mechanisms, like the increase
in infectious agent presence or via ecological disruption.
Extremes of temperatures, both hot and cold weather, is as-
sociated with increased morbidity and mortality. Similarly,
it has been observed that the population in their extremes
of age, such as the pediatric population and the elderly with
impaired mobility, and persons suffering from cardiovascu-
lar diseases, are disproportionately affected because of their
limited physiological capacity to adapt.”

In present study, parents’ educational status and areas of living
have been significantly associated with increased anxiety about
their child’s anesthesia and surgery, since less educated people
have limited information and understanding about anesthesia
and surgery, and it makes them feel anxious and emotionally
strained.'? Those parents living in rural areas experience high-
er anxiety. These findings were observed in other studies as
well.'¥% The need for information was less in parents who had
Internet access compared to those not have access to the In-
ternet. Multiple studies have stated that with more knowledge
regarding surgery and anesthesia, parents will be more relaxed
and understanding and therefore display less anxiety.** Our
study observed that parents with internet access reported a
lower need for information on the APAIS scale. This suggests
they arrived at the preoperative consultation having already
acquired information, feeling more prepared, and thus less
anxious about unknown factors.

There are a few limitations of our study. Firstly, the findings
of our study are from a single center; therefore, multicentric
studies with large sample size are needed to confirm our find-
ings. We did not perform a multivariate analysis to account
for the interactions between the various factors studied.
Thus, the uncorrected p-values should be interpreted as in-
dicators of association underscoring the need for replication

in future studies specifically powered for these comparisons.
The strength of our study is that we also studied the differenc-
es that changes in season bring to the anxiety level of parents
of pediatric patients. The lack of epidemiologic studies cor-
relating weather changes and its psychosocial impact on the
population of the Indian subcontinent needs to be explored.
We asked the patients’ parents about their anesthesia-related
concerns and we underlined the association between anes-
thesia and surgery-related concerns and APAIS.

In conclusion, parental anxiety is multifactorial. Alongside
addressing well-documented factors like education and in-
formation access, our findings highlight the previously un-
derstudied role of seasonal variation. Recognizing and ad-
dressing these seasonal patterns, alongside other factors, can
be crucial for improving parental satisfaction and potentially
enhancing patient outcomes.
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