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ABSTRACT: Objective: To verify the percentage of  adherence to best practices for preventing hypothermia in the intraoperative period. Method: This is 

a cross-sectional, observational study with analysis of  secondary data from 310 medical records of  patients who underwent surgical procedures. A col-

lection instrument based on the recommendations of  national and international associations was used, whose data were analyzed using Microsoft Excel 

and EPI INFO 7 software. The study was approved by the Research Ethics Committee of  the institution under Opinion No. 7.594.439. Results: There 

was a slight prevalence of  men, comprising 50.32% (n=156) of  the sample, mean age of  55 years (standard deviation [SD]=16.70), and mean body mass 

index (BMI) of  26.44. We verified a prevalence of  75.48% (n=234) of  general anesthesia and 54.84% (n=170) of  open surgeries, with mean anesthetic-

-surgical time of  210 minutes (SD=138). Thermal blanket was used in 79.68% (n=247) of  patients and intraoperative temperature monitoring in 36.45% 

(n=113), while heated intravenous fluids and thermal mattress were used in 1.61% (n=5) of  the sample. Conclusion: We identified adherence to the 

use of  thermal blanket in 79.68% (n=247) of  patients and intraoperative core temperature monitoring in 36.45% (n=113), which were the most adopted 

strategies to prevent perioperative hypothermia. In turn, heated intravenous fluids and thermal mattress were recorded in 1.61% (n=5) of  the procedu-

res. The analysis emphasizes normothermia as a quality indicator for best clinical outcomes, in such a way that investigating the rates of  adherence to 

preventive measures becomes essential to support care planning and strengthen good practices in the perioperative period.
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RESUMO: Objetivo: Verificar o percentual de adesão às práticas recomendadas de prevenção da hipotermia no período intraoperatório. Metodologia: Estudo 

observacional transversal, com análise de dados secundários de 310 prontuários de pacientes submetidos a procedimentos cirúrgicos. Utilizou-se um ins-

trumento de coleta baseado nas recomendações de associações nacionais e internacionais, cujos dados foram analisados por meio dos softwares Microsoft 

Excel e EPI INFO 7. O estudo foi aprovado pelo Comitê de Ética em Pesquisa da instituição sob parecer nº 7.594.439. Resultados: Houve discreta pre-

valência do sexo masculino, sendo 50,32% (n=156) da amostra, média etária de 55 anos (DP=16,70) e índice de massa corporal (IMC) médio de 26,44. 

Observou-se 75,48% (n=234) de prevalência de anestesia geral e 54,84% (n=170) das cirurgias na técnica aberta, com tempo anestésico-cirúrgico médio 

de 210 minutos (DP=138). Utilizou-se manta térmica em 79,68% (n=247) dos pacientes e monitoramento térmico intraoperatório em 36,45% (n=113), 

já as soluções endovenosas aquecidas e o colchão térmico, em 1,61% (n=5) da amostra. Conclusão: O estudo identificou a adesão ao uso de manta tér-

mica em 79,68% (n=247) dos pacientes e o monitoramento da temperatura central no intraoperatório em 36,45% (n=113), sendo estas as estratégias mais 

adotadas para prevenção da hipotermia perioperatória. Já as soluções endovenosas aquecidas e o colchão térmico foram registrados em 1,61% (n=5) dos 

procedimentos. A análise ressalta a normotermia como indicador de qualidade para melhores desfechos clínicos, por isso, investigar as taxas de adesão a 

medidas preventivas torna-se fundamental para subsidiar o planejamento assistencial e fortalecer boas práticas no período perioperatório.

Palavras-chave: Período perioperatório. Hipotermia. Enfermagem perioperatória. Centro cirúrgico. Complicações intraoperatórias.
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RESUMEN: Objetivo: Verificar el porcentaje de adhesión a las prácticas recomendadas para la prevención de la hipotermia en el período intraoperatorio. 

Metodología: Estudio observacional transversal, con análisis de datos secundarios de 310 historias clínicas de pacientes sometidos a procedimientos qui-

rúrgicos. Se utilizó un instrumento de recolección basado en recomendaciones de asociaciones nacionales e internacionales, cuyos datos se analizaron 

mediante los softwares Microsoft Excel y EPI INFO 7. El estudio fue aprobado por el Comité de Ética en Investigación de la institución bajo el dictamen 

nº 7.594.439. Resultados: Se observó una discreta prevalencia del sexo masculino: 50,32% (n=156) de la muestra; edad media de 55 años (DE=16,70) e 

índice de masa corporal (IMC) medio de 26,44. Se observó 75,48% (n=234) de prevalencia de anestesia general y 54,84% (n=170) de las cirugías en la 

técnica abierta, con un tiempo anestésico-quirúrgico promedio de 210 minutos (DE=138). Se utilizó manta térmica en 79,68% (n=247) de los pacientes 

y monitoreo térmico intraoperatorio en 36,45% (n=113); en cambio, las soluciones endovenosas calentadas y el colchón térmico, en 1,61% (n=5) de la 

muestra. Conclusión: El estudio identificó la adhesión al uso de manta térmica en 79,68% (n=247) de los pacientes y el monitoreo de la temperatura 

central en el intraoperatorio en 36,45% (n=113), siendo estas las estrategias más adoptadas para la prevención de la hipotermia perioperatoria. Las solu-

ciones endovenosas calentadas y el colchón térmico se registraron en 1,61% (n=5) de los procedimientos. El análisis destaca el normotermia como indi-

cador de calidad para mejores desenlaces clínicos; por ello, investigar las tasas de adhesión a medidas preventivas se vuelve fundamental para fundamen-

tar la planificación asistencial y fortalecer buenas prácticas en el período perioperatorio. 

Palabras clave: Período perioperatorio. Hipotermia. Enfermería perioperatoria. Centro quirúrgico. Complicaciones intraoperatorias.

INTRODUCTION

Perioperative hypothermia is defined by the North American 
Nursing Diagnosis Association (NANDA-I) as “susceptibility 
to an inadvertent drop in core body temperature below 36 
Celsius (°C) that occurs from one hour prior to surgery to 
24 hours after the procedure, which can compromise health” 
[free translation]1,2.

Some aspects constitute risk factors for perioperative 
hypothermia, especially the combination of  general and local 
anesthesia, exposure to low temperatures in the operating 
room, body temperature below 36°C in the preoperative 
period, age extremes, American Society of  Anesthesiologists 
(ASA) physical status classification higher than I, low body 
mass index (BMI), surgical technique, anesthetic-surgical time 
above 60 minutes, use of  cold topical, intravenous, and inha-
lational fluids, large skin area exposure, major surgeries, and 
open or laparoscopic surgical technique with cavity exposure 
to cold carbon dioxide used for abdominal insufflation1,2.

During the anesthetic-surgical procedure, several factors 
compromise physiological thermoregulation. Most anes-
thetics have vasodilating action and act in the central ner-
vous system, especially in the hypothalamus, reducing the 
thresholds of  thermoregulatory responses by 2 to 4°C. As a 
consequence, compensatory mechanisms, such as peripheral 
vasoconstriction and shivering thermogenesis, are activated 
at lower core temperatures than usual. 

Heat loss in the intraoperative period occurs in three dis-
tinct phases. In the first hour of  anesthesia, systemic vasodi-
lation is observed, with rapid redistribution of  heat from the 

central compartment to the body periphery, resulting in a 
sharp drop in temperature. Subsequently, linear temperature 
drop occurs due to the imbalance between metabolic heat 
production and its loss to the environment. Finally, homeo-
static plateau occurs, when the reduced threshold for vaso-
constriction activation is finally reached to support thermo-
genesis. However, this response occurs late and less effectively, 
as thermoregulatory mechanisms remain partially depressed 
by pharmacological action. At this time, the patient already 
presents with a degree of  accentuated hypothermia3–6.

Perioperative hypothermia is a recognized risk factor 
for multiple complications—such as changes in drug phar-
macokinetics, increased bleeding, surgical site infection, 
pressure ulcers, and cardiovascular events. Its occurrence is 
directly related to the prolongation of  the length of  stay in 
the post-anesthesia care unit (PACU), increase in hospital stay, 
and increase in mortality in severe situations2,7.

It is worth noting that perioperative hypothermia is pre-
ventable when adopting the best practices for this purpose. 
Major perioperative associations reinforce the importance 
of  adherence to evidence-based normothermia mainte-
nance strategies2,8,9. 

With regard to heating methods, these are classified into 
passive and active. Passive methods consist of  reducing heat 
loss through thermal insulation, including the use of  sheets, 
cotton blankets, and minimizing body exposure. In turn, 
active methods promote external heat transfer to the patient, 
especially the forced-air warming system, thermal blankets, 
circulating-water mattress and radiant heating, as well as the 
administration of  heated intravenous fluids2,8,9.
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There is evidence that active methods have more effec-
tiveness in maintaining normothermia when compared to 
exclusively passive methods, especially in procedures with 
prolonged duration. Regarding body temperature monitor-
ing, the guidelines recommend continuous measurement 
in the intraoperative period, especially in procedures last-
ing 60 minutes or more. Methods for measuring tempera-
ture at central sites, such as esophageal, nasopharyngeal, 
or bladder, are considered more accurate for estimating 
core temperature, as established by the standards for basic 
anesthetic monitoring2,8,9. 

Other practices are also widely encouraged for tem-
perature maintenance throughout the perioperative period, 
including searching for risk factors for hypothermia, pro-
moting body preheating, removing wet clothing, increasing 
oxygen delivery in the postoperative period, paying attention 
to hemodynamic changes, and keeping the operating room 
warm. The systematic and combined adoption of  these rec-
ommended measures constitutes an essential component in 
the prevention and early detection of  inadvertent perioper-
ative hypothermia2,8,9.

Perioperative hypothermia can occur in more than 70% 
of  surgical patients, especially in the intra- and postoperative 
phases, while its associated complications can affect up to 72% 
of  patients. In certain clinical contexts observed in the liter-
ature, especially in studies whose authors analyzed patients 
without active heating intervention and with prolonged 
surgeries, the incidence of  documented hypothermia was 
reported in up to 90% of  cases, reflecting the importance of  
effective preventive strategies to maintain normothermia10,11. 

Despite characterizing a preventable event, these rates 
evidence low adherence to best practices and limited imple-
mentation of  prevention strategies in many scenarios, which 
justifies the relevance of  the present study. Authors of  recent 
reviews highlight that, even in the face of  robust evidence 
on the effectiveness of  active heating and continuous tem-
perature monitoring, its application remains heterogeneous 
among institutions. 

This context is associated with barriers, such as insuf-
ficient availability of  heating and temperature monitoring 
devices and financial restrictions for equipment acquisition 
and maintenance, as well as educational and organizational 
weaknesses, including absence of  standardized protocols 
and gaps in the culture of  perioperative safety and training 
of  teams. Therefore, understanding the level of  adherence 
to best practices is essential to support interventions aimed 
at improving the quality of  care for surgical patients7,10.

OBJECTIVE

To verify the percentage of  adherence to best practices for 
preventing hypothermia in the intraoperative period.

METHODS

This is a cross-sectional, observational, epidemiological study, 
of  a retrospective and documentary nature. Data were col-
lected by analyzing electronic medical records of  patients 
who underwent procedures in the surgical center of  a large 
private hospital located in São Paulo, Brazil. The study pop-
ulation consists of  patients who have previously undergone 
surgical procedures in the hospital where data were collected. 

The sample size was determined by sample calculation for 
estimating proportions, initially considering infinite popula-
tion, using the formula 

This is a cross-sectional, observational, epidemiological study, of a retrospective and 

documentary nature. Data were collected by analyzing electronic medical records of patients 

who underwent procedures in the surgical center of a large private hospital located in São 

Paulo, Brazil. The study population consists of patients who have previously undergone 

surgical procedures in the hospital where data were collected.  

The sample size was determined by sample calculation for estimating proportions, 

initially considering infinite population, using the formula 𝑛𝑛𝑛𝑛0 = 𝑍𝑍𝑍𝑍2 𝑥𝑥𝑥𝑥𝑥 𝑝𝑝𝑝𝑝(1−𝑝𝑝𝑝𝑝)
𝑒𝑒𝑒𝑒2

, where “Z”, where “Z” corresponds 
to the value of  the normal distribution for the adopted con-
fidence level; “p,” to the estimated proportion of  the out-
come; and “e,” to the margin of  error. Confidence level of  
95% (Z=1.96), margin of  error of  5% (e=0.05), and esti-
mated proportion of  50% (p=0.5) were considered, resulting 
in n0=384. Subsequently, the correction for finite population 
was applied using the formula 

corresponds to the value of the normal distribution for the adopted confidence level; “p,” to 

the estimated proportion of the outcome; and “e,” to the margin of error. Confidence level of 

95% (Z=1.96), margin of error of 5% (e=0.05), and estimated proportion of 50% (p=0.5) were 

considered, resulting in n0=384. Subsequently, the correction for finite population was applied 

using the formula 𝑛𝑛𝑛𝑛 = (𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁 𝑛𝑛𝑛𝑛0)
(𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁0−1), considering a population of approximately 1,600 patients, considering a pop-

ulation of  approximately 1,600 patients undergoing surgical 
procedures in the period of  one month, corresponding to the 
average monthly volume of  the institution. After correction, 
the sample size of  310 medical records of  patients undergo-
ing surgical procedures was obtained, and this number was 
considered for the study.

Medical records of  adult and older adult patients of  both 
sexes were included. They underwent elective or urgent 
surgeries in the specialties of  general surgery, urology, 
gynecology, plastic, head and neck, orthopedics, vascular, 
otorhinolaryngology, thoracic, and neurology. The follow-
ing medical records were excluded: those with incomplete 
information, from pediatric patients, cardiac and emergency 
surgeries, combined between specialties, and those lasting 
less than 60 minutes. 

The collection began with the screening of  medical records, 
according to the inclusion criteria. For each patient record 
included, an instrument prepared by the authors was com-
pleted based on the recommendations of  associations that 
guide perioperative care, containing data on sample profile, 
anesthetic technique, surgical type and approach, procedure 



|   4   |
REV. SOBECC, SÃO PAULO. 2026;31:E1086

Mazote SD, Lourençon L, Gonçalves MC, Lopes SG, Ichikawa CRF, Kageyama ES, Braga DM

time, perioperative temperature records, and normothermia 
maintenance measures adopted by the team. 

The data collected on temperature variation were also 
obtained by information from electronic medical records, 
for which, in the preoperative and immediate postoperative 
periods (in PACU or intensive care unit [ICU]), the institu-
tion adopts a standardized axillary temperature measure-
ment protocol, characterizing the peripheral method. In the 
intraoperative period, temperature monitoring follows the 
criteria of  the anesthesiologist, and may include esophageal 
measurement, considered a central method. 

It should be noted that the use of  thermal blanket, esoph-
ageal thermometer, administration of  heated intravenous flu-
ids, and thermal mattress were the measures included in the 
analysis for maintaining normothermia adhered in the intra-
operative period. Passive heating methods were not included 
due to the shortage of  records in electronic medical records. 

Data were analyzed using Microsoft Excel and EPI INFO 
7 software. Quantitative variables were described by abso-
lute number, percentage, mean, median, standard deviation, 
and maximum and minimum values. The research followed 
the ethical standards for research with human beings, with 
approval of  the Ethics Committee of  the institution under 
Opinion No. 7.594.439.

RESULTS

Secondary data were collected from 310 (100%) patient 
records, according to inclusion criteria, and the following 
results were found: in Table 1, in which we characterize the 
clinical variables of  surgical patients, there is a predominance 
of  adults in relation to older adults, with 55.48% (n=172) of  
the patients aging between 18 and 59 years, 44.52% (n=138) 
of  them aging 60 years or over, with a mean age of  55.96 
years, and standard deviation of  16.7. As for sex, there was 
similarity between groups, with a slight prevalence of  men, 
represented by 50.32% (n=156), compared to 49.68% (n=154) 
of  women. Regarding BMI, the highest prevalence was of  
patients in the range classified as normal weight, with 41.93% 
(n=130), followed by 39.68% (n=123) classified as overweight, 
resulting in a mean BMI of  26.44, median of  25.71, and stan-
dard deviation of  4.64.

As for ASA classification, we verified a prevalence of  
ASA II patients (62.58%; n=194), followed by ASA I (25.16%; 
n=78), and ASA III (11.61%; n=36). Concerning comor-
bidities, 26.77% (n=83) of  the patients reported absence 

of  chronic diseases, 28.06% (n=87) reported dyslipidemia, 
23.87% (n=74) reported hypertension, and 18.71% (n=58) 
reported psychiatric disorders.

According to Table 2, comprising data on the adopted 
anesthetic technique, there was a higher prevalence of  intra-
venous general anesthesia, administered to 47.74% (n=148) 
of  the patients. Balanced anesthesia was also expressive, given 
to 27.10% (n=84) of  the patients, followed by the combined 
technique (general anesthesia with spinal anesthesia), admin-
istered to 7.74% (n=24) of  the cases.

Regarding medical specialties, whose variables related to 
surgical procedures are described in Table 3, we observed a 
prevalence of  orthopedic surgery, comprising 22.26% (n=69) 
of  the patients, followed by general surgeries, accounting for 
19.35% (n=60) of  the cases, a result similar to the prevalence 
of  plastic surgery, accounting for 19.03% (n=59) of  patients. 
As for the surgical approach technique, open surgery pre-
vailed, representing 54.84% (n=170) of  the cases. The other 
approaches included laparoscopies, adopted in 17.10% (n=53) 
of  the cases, followed by 16.13% (n=50) of  endoscopic sur-
geries, and 6.77% (n=21) of  robotic surgeries. We verified a 
predominance of  elective surgeries, totaling 80.65% (n=250) 
compared to urgent ones, which totaled 19.35% (n=60) of  
the procedures. 

Concerning surgical time and size, size-II procedures 
(43.55%; n=135) accounted for the highest frequency, fol-
lowed by size I (24.19%; n=75), size III (20%; n=62), and size 
IV (12.26%; n=38). The mean time of  anesthetic-surgical 
procedure was 210 minutes, with a median of  165 and stan-
dard deviation of  138 minutes, ranging from a minimum of  
60 minutes to a maximum of  1,010.

In Graph 1, we present the percentage of  adherence to 
the best practices for maintaining normothermia of  patients 
in the intraoperative period. We observed a prevalence 
in the use of  thermal blanket, which was used in 79.68% 
(n=247) of  the patients, followed by the use of  the esopha-
geal thermometer, reported in 36.45% (n=113) of  the cases. 
Conversely, thermal mattress and heated intravenous fluids 
presented a lower adherence rate, both used in 1.61% (n=5) 
of  the patients. No preventive measures were adopted by the 
other 18.39% (n=57).

Finally, according to the variables presented in Table 4, 
the mean temperature in the preoperative period was 35.9°C, 
with a median of  36.0°C, standard deviation of  0.4°C, whose 
minimum and maximum values recorded corresponded 
to 34.3 and 37.5°C, respectively. During the intraoperative 
period, we observed a mean temperature of  36.0°C, median 



|   5   |
REV. SOBECC, SÃO PAULO. 2026;31:E1086

Adherence to best practices for preventing perioperative hypothermia

Table 1. Clinical variables of patients seen at the surgical center of the study hospital – São Paulo, 2025.

n % Mean Median SD

Age

18–59 years 172 55.48
55.96 56.50 16.70

≥60 years 138 44.52

Sex

Men 156 50.32 – – –

Women 154 49.68 – – –

BMI

Underweight (<18.5) 2 0.65

26.44 25.71 4.64

Normal weight (18.5–24.9) 130 41.93

Overweight (25.0–29.9) 123 39.68

Obesity grade I (30.0–34.9) 40 12.90

Obesity grade II (35.0–39.9) 13 4.19

Obesity grade III (≥40.0) 2 0.65

ASA

ASA I 78 25.16 – – –

ASA II 194 62.58 – – –

ASA III 36 11.61 – – –

ASA IV 2 0.65 – – –

Comorbidities

DLP 87 28.06 – – –

SAH 74 23.87 – – –

Psychiatric disorders 58 18.71 – – –

DM 47 15.16 – – –

Cardiovascular diseases 45 14.52 – – –

Endocrine diseases 38 12.26 – – –

Respiratory diseases 26 8.39 – – –

Obesity 55 17.74 – – –

Neurological diseases 18 5.80 – – –

Hematological and metabolic diseases 17 5.48 – – –

Cancer 17 5.48 – – –

Kidney and urological diseases 14 4.52 – – –

Gastrointestinal diseases 11 3.55 – – –

Rheumatic diseases 5 1.61 – – –

None 83 26.77 – – –

Subtotal 595 191.92%

Total 310 100%

Source: Prepared by the authors (2025).
BMI: Body mass index; ASA: American Society of Anesthesiologists. SD: Standard deviation; DLP: Dyslipidemia; SAH: Systemic arterial hypertension; DM: Diabetes mellitus. 
The sum of comorbidities and percentages exceeds the total sample (n=310/100%) due to the presence of multiple pathologies in the same individual.
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Table 2. Anesthetic procedures in patients seen at the surgical 
center of the study hospital – São Paulo, 2025.

Anesthetic techniques n %

Intravenous general anesthesia 148 47.74

Inhalational general anesthesia 2 0.65

Balanced anesthesia 84 27.10

Combined: general + spinal anesthesia 24 7.74

Combined: general + epidural anesthesia 3 0.97

Combined: sedation + spinal anesthesia 18 5.81

Combined: general + regional block 17 5.48

Combined: sedation + regional block 7 2.26

Combined: sedation + local anesthesia 3 0.97

Sedation 4 1.29

Total 310 100
Source: Prepared by the authors (2025).

Table 3. Surgical variables applied to patients seen at the surgical center of the study hospital – São Paulo, 2025.

Source: Prepared by the authors (2025).

n % Mean  
(min)

Median 
(min)

SD 
(min)

Minimum
(min)

Maximum
(min)

Specialties
General 60 19.35 – – – – –

Urology 40 12.90 – – – – –

Gynecology 16 5.16 – – – – –

Plastic 59 19.03 – – – – –

Orthopedics 69 22.26 – – – – –

Otorhinolaryngology 20 6.45 – – – – –

Vascular 7 2.26 – – – – –

Thoracic 11 3.55 – – – – –

Neurology 17 5.48 – – – – –

Head and neck 11 3.55 – – – – –

Approaches
Open 170 54.84 – – – – –

Laparoscopic 53 17.10 – – – – –

Robotic 21 6.77 – – – – –

Arthroscopic 16 5.16 – – – – –

Endoscopic 50 16.13 – – – – –

Classification
Elective 250 80.65 – – – – –

Urgency 60 19.35 – – – – –

Duration of anesthetic-surgical procedure
Size I (up to 2 hours) 75 24.19

210 165 138 60 1010
Size II (from 2 to 4 hours) 135 43.55

Size III (from 4 to 6 hours) 62 20.00

Size IV (above 6 hours) 38 12.26

Total 310 100

of  36.1°C, and standard deviation of  0.85°C, with tempera-
tures ranging from 32.9 to 38.1°C. In turn, in the postop-
erative period, including patients referred to PACU or ICU, 
the mean and median temperature was 35.6°C and standard 
deviation of  0.75°C, with the minimum and maximum val-
ues of  33.0 37.9°C, respectively. 

Regarding the type of  thermal blanket, of  the 247 used, 
56.68% (n=140) were upper body blankets; 36.84% (n=91), 
lower body blankets; and 6.48% (n=16), underbody blankets. 
It is worth noting that, in the preoperative and in the immedi-
ate postoperative periods, 100% (n=310) of  the patients had 
temperature recorded by axillary measurement, while in the 
intraoperative period, 63.55% (n=197) had no temperature 
monitoring record, and 36.45% (n=113) were monitored by 
esophageal measurement.



|   7   |
REV. SOBECC, SÃO PAULO. 2026;31:E1086

Adherence to best practices for preventing perioperative hypothermia

Table 4. Description of temperature variation in the perioperative period and use of devices to maintain normothermia in surgical 
patients seen at the study hospital – São Paulo, Brazil, 2025.

n % Mean
(°C)

Median
(°C)

SD
(°C)

Minimum
(°C)

Maximum
(°C)

Perioperative temperature variation

Temperature in the preoperative period – – 35.9 36.0 0.40 34.3 37.5

Temperature in the intraoperative period – – 36.0 36.1 0.85 32.9 38.1

Temperature in the postoperative period – – 35.6 35.6 0.75 33.0 37.9

Types of thermal blanket

Upper 140 56.68 – – – – –

Lower 91 36.84 – – – – – 

Underbody 16 6.48 – – – – –

Type of thermometer in the preoperative period

Axillary 310 100 – – – – –

Type of thermometer in the intraoperative period

Esophageal 113 36.45 – – – – –

No use 197 63.55 – – – – –

Type of thermometer in the postoperative period

Axillary 310 100 – – – – –

Total 310 100
Source: Prepared by the authors (2025).

Source: Prepared by the authors (2025).

Graph 1. Adherence to the best practices for maintaining intraoperative normothermia by the multiprofessional team in the surgical 
center of the study hospital – São Paulo, 2025.
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DISCUSSION

Perioperative hypothermia is a frequent and clinically rele-
vant complication in surgical procedures, especially when 
associated with risk factors linked to the patient and the 
conditions of  invasive interventions, and may result in 
adverse outcomes2. 

Among the predisposing factors related to the patient, 
advanced age is recognized as a significant factor for the 
occurrence of  perioperative hypothermia7,12. According to 
our analysis, within the respective age group, 69.56% (n=96) 
of  older adults presented with peripheral body tempera-
ture below 36°C in the immediate postoperative period, 
while among adults this proportion was 63.37% (n=109). 
Considering the total sample of  310 patients, there was a 
global prevalence of  66.13% (n=205) that evolved with a 
peripheral body temperature below 36°C. This difference 
can be attributed to the reduction of  thermoregulatory 
capacity in older adults, including lower muscle mass and 
impaired vasoconstrictor response7,12.

Regarding the practices for maintaining normothermia in 
relation to age group, the use of  thermal blankets was high 
in both groups, accounting for 76.16% (n=131) in adults and 
84.06% (n=116) in older adults, while intraoperative tem-
perature monitoring was 42.75% (n=59) in older adults and 
31.39% (n=54) in adults.

When analyzing the ASA classification, among the 78 
ASA I patients, 82.05% (n=64) used thermal blanket, 23.08% 
(n=18) had their temperature monitored during the anesthet-
ic-surgical procedure, and 65.38% (n=51) presented with a 
peripheral temperature drop below 36°C in the postopera-
tive period. In the ASA II group, composed of  194 patients, 
78.86% (n=153) used thermal blanket and 36.60% (n=71) 
were monitored in the intraoperative period; 66.49% (n=129) 
evolved with a peripheral temperature drop. In turn, among 
the highest risk groups (ASA III and IV), of  the 38 patients, 
78.95% (n=30) used thermal blanket, 63.15% (n=24) had their 
temperature continuously monitored, and 65.79% (n=25) 
presented with peripheral temperature lower than 36°C in 
the postoperative period.

Thus, as per the findings according to the ASA classi-
fication, despite the high adherence to the use of  thermal 
blanket in all groups—between 78.86% (n=153) and 82.05% 
(n=64)—the incidence of  temperature drop in the postop-
erative period was 66.13% (n=205), regardless of  anesthetic 
risk. Even in ASA III and IV patients, who presented higher 

frequency of  intraoperative monitoring with esophageal ther-
mometer, there was no significant reduction in the occur-
rence of  temperature drop.

Considering these data, the proportion of  patients who 
evolved with postoperative temperature drop was similar in 
all groups, partially opposing what is verified in the litera-
ture, according to which higher ASA classification is linked 
to a higher risk of  thermoregulatory dysfunction due to the 
presence of  comorbidities and lower physiological reserve13. 
It is also evident that the adoption of  isolated measures, even 
when directed in a proportional way to the risk, is not always 
sufficient to ensure the maintenance of  normothermia12.

In this sense, the drop in body temperature is common 
even using preventive measures, which suggests, according 
to evidence from the literature, that the isolated adoption 
of  active heating methods, when not employed in a com-
bined and continuous manner throughout the perioper-
ative period, may not be enough to prevent temperature 
drop. Moreover, the late onset of  measures, such as the 
use of  thermal blanket only after anesthetic induction, has 
reduced efficacy in the face of  the rapid thermal redistri-
bution promoted by anesthesia, which justifies the preva-
lence of  body temperature drop in all ASA groups; hence, 
the maintenance of  normothermia, according to the liter-
ature, seems to depend not only on the implementation 
of  the thermal blanket, but on the early, continuous, and 
combined application of  preventive methods throughout 
the perioperative period12.

As for the anesthetic technique, the use of  anesthetic 
drugs leads to redistribution of  body heat and lack of  
thermoregulatory responses11,14,15. These mechanisms jus-
tify the hypothermia rates found in the present study, in 
which, of  the 113 patients with continuous monitoring 
of  intraoperative temperature, 69.91% (n=79) presented 
with intraoperative hypothermia, registering a minimum 
core temperature below 36.0°C. Of  these patients, 79.74% 
(n=63) were given general anesthesia and 18.98% (n=15), 
the combined technique. In the immediate postoperative 
period, in turn, 66.13% (n=205) presented with a drop in 
peripheral body temperature below 36°C, of  which 74.63% 
(n=153) were given general anesthesia and 23.07% (n=48), 
the combined technique, general anesthesia or sedation 
with spinal anesthesia. 

These findings may be related to the variable adherence 
to measures to maintain normothermia such as the ther-
mal blanket. That is, of  the 234 patients who were given 
general anesthesia, 78.21% (n=184) used thermal blanket, 
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of  which 60.86% (n=112) presented with a drop in periph-
eral temperature in the postoperative period. Among the 
50 in which this resource was not used, almost the totality, 
i.e., 82% (n=41), presented with a drop in peripheral body 
temperature in the postoperative period. In turn, among 
the 72 patients who were given the combined technique, 
we verified high rates of  adherence to the use of  thermal 
blanket, accounting for 84.72% (n=61) of  them; nonethe-
less, 65.57% (n=40) presented with peripheral temperature 
below 36°C in the postoperative period, which reinforces 
the prolonged impact of  the combined technique on ther-
moregulatory mechanisms14,16. 

Thus, our results corroborate other studies, whose authors 
indicate a prevalence of  hypothermia in about 75% of  the 
patients who were given general anesthesia and around 50% 
of  those who were given the combined technique15, and the 
rate of  occurrence of  perioperative hypothermia at PACU 
admission was 77.8%11.

Such results can also be verified, considering that the 
anesthetic effect of  spinal anesthesia, unlike general anes-
thetics, takes about three hours to completely cease, pro-
longing the depression time of  thermoregulatory actions. 
Therefore, according to the literature, there is a higher risk 
of  developing inadvertent hypothermia when combined with 
general and local anesthetic techniques14,16.

Certain surgical approaches may also offer a high risk of  
developing hypothermia—such as open surgeries with cavity 
exposure, which provide greater heat loss, and laparoscopies, 
due to the exposure of  cavities to cold carbon dioxide used 
for abdominal insufflation17. 

These mechanisms justify the low peripheral tempera-
ture rates found in the different surgical approach tech-
niques, in which, of  the 170 patients undergoing open sur-
geries, 65.88% (n=112) presented with a drop in postoper-
ative peripheral temperature below 36°C, a slightly higher 
rate when compared to those undergoing video surgeries, 
either laparoscopic or robotic, in which of  the 74 patients, 
60.81% (n=45) presented with low temperature when leav-
ing the operating room. 

Regarding the continuous temperature monitoring in 
the intraoperative period, this resource showed relatively 
low adherence in open surgeries, in which only 44.11% 
(n=75) of  the patients had their temperature monitored in 
the operating room and, of  these, 73.33% (n=55) presented 
with hypothermia throughout the surgery. In turn, in laparo-
scopic procedures, a thermometer was used in only 37.84% 
(n=28) of  the patients, of  which 60.71% (n=17) presented with 

intraoperative hypothermia. In endoscopic and arthroscopic 
techniques, adherence to thermometer in the intraoperative 
period was even lower, being used in only 20% (n=10) of  the 
patients eligible to the endoscopic technique and none who 
underwent arthroscopy. 

The thermal blanket presented good adherence rates, 
being used in 80.9% (n=137) of  the patients undergoing open 
surgeries, in 82.43% (n=61) who underwent laparoscopies, 
in 76% (n=38) of  those eligible to endoscopic surgeries, and 
68.75% (n=11) of  those eligible to arthroscopy.

The duration of  the anesthetic-surgical procedure is a 
determining factor for the implementation of  perioperative 
hypothermia prevention strategies. National and interna-
tional guidelines recommend the adoption of  preventive 
measures and the monitoring of  body temperature in pro-
cedures lasting 60 minutes or more, considering the rapid 
fall in core temperature in the first hour of  anesthesia, cou-
pled with prolonged exposure to the surgical environment 
in thermoregulation2,14,15. In the present study, the charac-
terization of  the surgical time was presented by the clas-
sification of  surgical size (I to IV), according to previously 
presented intervals. We observed high adherence to the use 
of  thermal blanket in all sizes (79.68%, n=247), consisting 
in the preventive method with the highest adherence index 
in the collected sample. Authors of  previous studies have 
shown that patients heated with the forced-air warming 
system took an average of  195 minutes to rewarm, while 
those in which cotton blanket was used took an average 
of  295 minutes. Thus, the forced-air warming system was 
the most effective heating method, justifying its use pref-
erably in hypothermic patients, rather than passive heat-
ing methods18. 

However, continuous monitoring of  core body tempera-
ture was observed by the esophageal thermometer in only 
36.45% (n=113) of  the anesthetic-surgical procedures, show-
ing that 63.55% (n=197) of  the patients were not adequately 
monitored during the intraoperative period. This finding is 
worrisome, evidencing a relevant gap in the care practice in 
the face of  the current recommendations2,14,15.

Among other best practices for preventing perioperative 
hypothermia, the infusion of  heated intravenous fluids and 
the use of  thermal mattress stand out. As per international 
guidelines, intravenous fluids and blood products should be 
administered heated whenever volumes greater than 500 mL 
are infused or when the infusion rate exceeds 1,000 mL/h6,14,15,19.  
Likewise, the thermal mattress is recognized as an effective 
active method in the prevention of  hypothermia, as it covers 
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a large body area, favoring efficient heat transfer and mini-
mizing thermal redistribution19. Despite the proven efficacy 
and scientific evidence, both strategies were little used in 
the sample of  this study, being applied in only 1.61% (n=5) 
of  the patients, evidencing the opportunity to expand the 
incorporation of  these practices into the perioperative rou-
tine, aligning the provided care with the available evidence.

It is also noteworthy that perioperative hypothermia 
is associated with several relevant clinical repercussions. 
Nevertheless, despite the evidence about its risks, this com-
plication is still undervalued in the surgical context, which 
reduces the adoption of  some preventive practices by the 
teams, as evidenced in the verified results. Researchers point 
out that part of  the surgical and anesthetic teams tend to 
consider hypothermia as a secondary event or of  less clinical 
relevance, contributing to low adherence to best preventive 
practices. The lack of  standardized institutional protocols, 
knowledge of  their consequences by the teams, and adequate 
equipment for temperature monitoring, as well as the percep-
tion that hypothermia is an inevitable consequence of  cold 
surgical environments, are factors that favor low adherence 
to recommendations18. 

Considering perioperative hypothermia as a prevent-
able condition, adherence to best practices plays a key role 
in the quality of  surgical care. Continuous monitoring of  
body temperature throughout the perioperative period is a 
fundamental practice, as it allows the early identification of  
temperature changes and supports timely clinical interven-
tions to maintain normothermia8,18. Furthermore, authors 
of  previous studies have shown that the use of  active heat-
ing methods, such as thermal blanket and thermal mattress, 
and the infusion of  heated intravenous fluids, have greater 
efficiency in temperature maintenance, especially when used 
in combination18.

These interventions are broadly supported by scientific 
evidence and national and international guidelines, and should 
be incorporated into the care routine, considering that they 
represent strategies of  high clinical impact capable of  posi-
tively influencing surgical outcomes and patients’ experience 
in the perioperative period19. In this sense, investigating the 
rates of  adherence to preventive measures of  perioperative 
hypothermia becomes essential to understanding the care 
reality and identifying critical points that hinder the consol-
idation of  evidence-based care practices, aiming at support-
ing the formulation of  strategies that favor the care for the 
surgical patient18.

CONCLUSION

In this study, we identified the most adopted strategies for 
preventing perioperative hypothermia in the intraoperative 
period, highlighting the use of  thermal blanket in 79.68% 
(n=247) of  patients and the monitoring of  intraoperative core 
temperature by esophageal thermometer in 36.45% (n=113), 
which allow the early identification of  temperature changes 
and support timely interventions for the maintenance of  nor-
mothermia. Conversely, we verified a lower rate regarding 
the use of  heated fluids and thermal mattress, which were 
recorded in only 1.61% (n=5) of  the procedures. 

The characteristics of  the sample and surgical procedures 
demonstrated the presence of  risk factors for hypothermia; 
however, despite evidence about its associated complications, 
this condition is often undervalued in the surgical context, which 
justifies the low adherence to some practices by the teams. 

It should be noted that the present study has limitations, 
including the analysis of  data restricted to the information 
recorded in the electronic medical records, which prevented the 
identification of  undocumented practices that could be verified 
by direct observation. We also emphasize the institutional context 
as a study limitation, contemplating a private hospital with wide 
availability of  material resources and infrastructure. These con-
ditions may not reflect the reality of  other health institutions, 
which often face budgetary constraints, scarcity of  inputs, and 
absence of  consolidated guidelines. Hence, the findings of  this 
study should be interpreted with caution as to its applicability 
to different contexts, suggesting the performance of  more sim-
ilar research in different institutional realities.

Nevertheless, the data analysis contributes to increasing 
the knowledge of  the practical application of  care recom-
mendations, emphasizing the importance of  normother-
mia as an indicator of  quality and safety, in order to contrib-
ute to better clinical outcomes. Therefore, investigating the 
rates of  adherence to preventive measures of  perioperative 
hypothermia becomes essential to support the planning of  
care processes and the strengthening of  good practices in 
the perioperative environment. 
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