
Am J Transl Res 2022;14(2):1339-1346
www.ajtr.org /ISSN:1943-8141/AJTR0138871

Original Article
Comparison of the disinfection  
effect of iodophor at two different  
temperatures on the skin of surgical field and its  
influence on blood pressure and heart rate of patients

Shuangshuang Hu1*, Weihua Lu1*, Yinglian Di2, Fan Geng1, Wenling Cheng1, Yongmei Jin2

Departments of 1Operating Room, 2Nursing, Seventh People’s Hospital of Shanghai University of Traditional 
Chinese Medicine, Shanghai 200137, China. *Equal contributors and co-first authors.

Received September 4, 2021; Accepted January 4, 2022; Epub February 15, 2022; Published February 28, 2022

Abstract: Objective: To compare the disinfection effect of iodophor at two different temperatures on the skin of 
surgical field and its influence on blood pressure and heart rate of patients. Methods: The clinical data of 150 pa-
tients who underwent surgery in the Seventh People’s Hospital of Shanghai University of TCM were collected and 
divided into two groups based on different disinfection temperatures; the observation group (constant 36°C) and 
the control group ((24±2)°C), with 75 patients in each. The postoperative disinfection effects of the two groups were 
evaluated including the disinfection effect, blood pressure, heart rate, body temperature, cold sensation, gastro-
intestinal reactions, stress response, incidence of complications in the perioperative period, incision healing and 
satisfaction rate. Results: The disinfection efficacy of the observation group was 96.00%, which was higher than that 
of the control group (81.33%, P<0.01); the blood pressure and heart rate of patients in the observation group after 
disinfection were lower than those in the control group (P<0.001); the body temperature was higher than that of 
the control group (P<0.001); the cold sensation was weaker and gastrointestinal adverse reactions were less than 
those of the control group (P<0.05); the MDA, GSH-PX and SOD levels after disinfection in the observation group 
were lower than those of the control group (P<0.001); the incidence rate of complications in the observation group 
was lower than that of the control group (P<0.05) and the incision healing rate was higher than that of the control 
group (P<0.05). Patients in observation group were more satisfied with disinfection method, disinfection effect, pre-
vention of complications, postoperative recovery and disinfection times than patients in the control group (P<0.01). 
Conclusion: Iodophor at constant temperature is more effective in skin disinfection of the surgical field, with little 
influence on blood pressure, heart rate and body temperature. This helps to reduce the cold sensation of skin, the 
incidence rate of gastrointestinal adverse reactions and complications, promote incision healing and improve the 
satisfaction rate of the surgery. It is worthy of wide application and promotion.
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Introduction

Surgery, a widely-used invasive treatment in 
clinical practice, refers to the medical practice 
where doctors excise and suture the lesion tis-
sue of patients locally in the human body using 
medical devices, mostly scalpels, surgical scis-
sors, needles and other devices to cure diseas-
es and keep patients healthy [1]. It has high 
requirements for disinfection of the patients’ 
skin in the area of the surgical field, and inap-
propriate disinfection will increase the risk of 

surgery as well as the nosocomial infection rate 
[2, 3]. Iodophor is an amorphous conjugate of 
elemental iodine and polyvinylpyrrolidone, 
which is purple-black. It is a widely-used bacte-
ricidal disinfectant in medical treatment and 
can kill bacteria in vegetative form, fungi and 
some viruses [4, 5]. At the same time, iodophor 
can also be used for the skin disinfection before 
surgery, disinfection of injection site, disinfec-
tion of the vagina or other situations [6, 7]. 
However, there is a lack of uniform consensus 
on the temperature of iodophor in clinical prac-
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tice [8, 9]. Previous studies have shown that 
although iodophor disinfection at room temper-
ature has a good disinfection effect for skin of 
the surgical field, it holds a greater impact on 
the patients’ stress response, resulting in sig-
nificant fluctuations in the patients’ blood pres-
sure and heart rate [10]. Domestic scholars 
have stated that iodophor disinfection at room 
temperature causes greater stress response of 
patients [11]. While during the surgery, iodo-
phor is heated to make it closer to the human 
body temperature, so as to achieve a good dis-
infection effect and provide an ideal surgical 
field which helps patients successfully go 
through the surgery. However, this has not been 
verified. Therefore, in this study, we focused on 
the disinfection effect of iodophor at two tem-
peratures on the skin of the surgical field and 
the influence on patients’ blood pressure and 
heart rate.

Materials and methods

General information

The clinical data of 150 patients who under-
went surgery in the Seventh People’s Hospital 
of Shanghai University of TCM from January 
2020 to October 2020 were retrospectively 
selected. In the control group, patients’ skin in 
the area of the surgical field was disinfected 
with iodophor at room temperature ((24±2)°C), 
while in the observation group, the skin around 
the surgical field was disinfected with iodo- 
phor at constant temperature (36°C). This 
study was approved by the hospital Ethics 
Committee (No. 2021-IRBQYYS-027), and the 
patients or their family members signed 
informed consent forms.

Inclusion and exclusion criteria

Inclusion criteria: (1) Patients who met the sur-
gical treatment indications, and those who 
could survive the surgery [12]; (2) Patients who 
received iodophor disinfection to disinfect the 
skin of the surgical field who were without his-
tory of drug allergy; (3) Patients who provided 
complete baseline data and follow-up data. 
Exclusion criteria: (1) Patients with mental dis-
orders, blood system diseases or other diseas-
es; (2) Patients with cognitive dysfunction, 
severe liver or kidney dysfunction; (3) Patients 
with systemic infectious diseases or sepsis.

Methods

The preparation of the operating room includ-
ing disinfection was done before surgery. The 
operating room temperature (24±2°C) and its 
internal content (≤200 cfu) were controlled 
within the normal range. The 0.5% iodophor 
(Changshu Xinghai Pharmaceutical Co., Ltd., 
China) and electrothermal constant tempera-
ture water bath cauldron (HNS11-9, Shanghai 
Fifth Factory of Medical Devices) were prepar- 
ed before surgery [13, 14].

In the control group, the skin of surgical field of 
patients was disinfected with iodophor at room 
temperature. One day before surgery, iodophor 
was put in an unopened plastic bottle placed in 
the operating room at room temperature of 
25°C. After the required temperature of iodo-
phor was confirmed before surgery, gauze 
dipped in iodophor was used for disinfection, 
and the disinfection area was gradually 
enlarged from the center of the skin of surgical 
field to the area about 15 cm around the surgi-
cal incision.

In the observation group, the skin of surgical 
field of patients was disinfected with warmed 
iodophor. One day before surgery, iodophor was 
put in an unopened plastic bottle placed in the 
operating room. The bottle was then shaken 
and warmed in the electric thermostatic water 
bath cauldron for 0.5 h until the temperature of 
iodophor inside reached 36°C. The skin of sur-
gical field was disinfected the same as the con-
trol group, during which a piece of gauze was 
only applied once [15]. The disinfection effect 
of the patients was evaluated after surgery in 
both groups.

Outcome measures

(1) Disinfection effect was evaluated, and it 
was divided into significantly effective, effec-
tive and ineffective. Significantly effective: the 
disinfection effect was good, and the patient 
was not infected; effective: the disinfection 
basically met the needs of the surgery and the 
stress response of the patient was mild; inef-
fective: the disinfection effect was bad, and it 
affected the surgery negatively. Disinfection 
efficacy = (significantly effective cases + effec-
tive cases)/total cases *100%. (2) Blood pres-
sure (including diastolic blood pressure and 
systolic blood pressure), heart rate and body 
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temperature were recorded before and after 
disinfection in both groups [16]. (3) Incidences 
of cold sensation of skin and the gastrointesti-
nal reactions (including nausea and vomiting, 
abdominal discomfort, defecation sensation, 
diarrhea and abdominal pain) were recorded in 
both groups [17]. (4) Stress responses of 
patients were recorded in both groups. The lev-
els of malondialdehyde (MDA), glutathione per-
oxidase (GSH-PX) and superoxide dismutase 
(SOD) were measured by enzyme-linked immu-
nosorbent assay before and after disinfection 
in both groups [18]. (5) The incidence of com- 
plications and incision healing rate were record-
ed in both groups. Arrhythmia, incision infec-
tion, pulmonary infection, urinary tract infec-
tion and incision healing rate were also record-
ed. Incidence of complications = the sum of 
cases of each complication/total cases *100%. 
Incision healing rate = the number of cases  
of incision healing/total cases *100%. (6) 
Satisfaction rate was evaluated in both groups. 
After disinfection, satisfaction rate was evalu-
ated using general a satisfaction questionnaire 
including the satisfaction with the disinfection 
method, disinfection effect, prevention of com-
plications, postoperative recovery and disinfec-
tion times. The total score of each item was 
100 points. Scores ≥90 points were satisfied; 
60-89 points were fairly satisfied and scores 
<60 points were unsatisfied. Satisfaction rate 
= (satisfied cases + fairly satisfied cases)/total 
cases *100% [19, 20].

Statistical analysis

SPSS 18.0 software was used for data pro-
cessing. χ2 test was performed for the compari-

son of enumeration data, which was expressed 
as n (%). All measurement data conformed to a 
normal distribution and were expressed as 
mean ± standard deviation (

_
x±sd). Independent 

sample t-test was used for comparison between 
groups, and paired t-test was performed for the 
comparison within group. P<0.05 indicated sta-
tistically significant difference.

Results

Comparison of general information between 
both groups

There was no statistical significance in the gen-
eral data between the two groups; thus, they 
were comparable (all P>0.05). See Table 1.

Comparison of disinfection effect between 
both groups

The disinfection efficacy of the observation 
group was 96.00%, which was higher than that 
of the control group (81.33%, P<0.01, Table 2).

Comparison of blood pressure, heart rate and 
body temperature between two groups before 
and after disinfection

Before disinfection, there was no statistical sig-
nificance between two groups (P>0.05). The 
blood pressure and heart rate after disinfection 
in both groups were higher than those before 
disinfection (P<0.001); body temperature after 
disinfection was lower than that before disin-
fection (P<0.001). After disinfection, the blood 
pressure and heart rate of patients in the 
observation group were lower than those in the 

Table 1. Comparison of general information between both groups (n, 
_
x±sd)

Index Observation group (n=75) Control group (n=75) χ2/t P
Gender (n) 0.108 0.742
    Male 43 41
    Female 32 34
Age (Y) 53.4±4.4 53.3±4.3 0.139 0.890
BMI (kg/m2) 23.6±3.3 22.6±3.2 1.884 0.062
Operation types (n) 0.287 0.963
    Cesarean section 21 24
    Appendectomy 18 17
    Hernia repair 16 15
    Mastectomy 10 8
    Surgical treatment of chest wall tumor 10 11
Note: BMI: body mass index. χ2: statistical value of chi-square test; t: statistical value of t-test.
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control group (P<0.001); body temperature of 
patients in the observation group was higher 
than that in the control group (P<0.001). See 
Table 3 and Figure 1.

Comparison of cold sensation of skin and gas-
trointestinal reactions between both groups

The cold sensation of the skin and the inci-
dence of nausea and vomiting, abdominal dis-

comfort, defecation sensation, diarrhea and 
abdominal pain in the observation group were 
lower than that in the control group (P<0.05, 
Table 4).

Comparison of stress response between both 
groups

There was no significant difference in stress 
response before disinfection between two 

Table 2. Comparison of disinfection effect between both groups (n, %)
Groups Significantly effective Effective Ineffective Disinfection efficacy
Observation group (n=75) 54 (72.00) 18 (24.00) 3 (4.00) 72 (96.00)
Control group (n=75) 47 (62.67) 14 (18.67) 14 (18.67) 61 (81.33)
χ2 8.027
P 0.005
Note: χ2: statistical value of chi-square test.

Table 3. Comparison of blood pressure, heart rate and body temperature between both groups before 
and after disinfection (

_
x±sd)

Groups Diastolic blood 
pressure (mmHg)

Systolic blood pressure 
(mmHg)

Heart rate 
(times/min)

Body temperature 
(°C)

Observation group (n=75)
    Before disinfection 75.88±5.45 124.69±16.32 73.23±7.39 36.67±0.41
    After disinfection 82.31±6.89***,### 132.31±6.89***,### 81.16±9.48***,### 36.24±0.40***,###

Control group (n=75)
    Before disinfection 75.89±5.46 124.70±16.34 73.25±7.42 36.68±0.43
    After disinfection 88.42±7.02*** 140.29±20.49*** 90.48±12.16*** 35.68±0.35***

Note: Compared with that before disinfection, ***P<0.001; compared with control group, ###P<0.001.

Figure 1. Comparison of blood pressure, heart rate and body temperature between both groups before and after dis-
infection. A: Diastolic blood pressure (mmHg); B: Systolic blood pressure (mmHg); C: Heart rate (times/min); D: Body 
temperature (°C). Compared with that before disinfection, ***P<0.001; compared with control group, ###P<0.001.
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groups (P>0.05). After disinfection, MDA, GSH-
PX and SOD levels in both groups were lower 
than those before disinfection (P<0.001); MDA, 
GSH-PX and SOD levels after disinfection in the 
observation group were lower than those in the 
control group (P<0.001). See Table 5 and 
Figure 2.

Comparison of complications and incision 
healing between two groups

The incidence of arrhythmia, incision infection, 
pulmonary infection and urinary tract infection 
in the observation group was lower than that in 
control group (P<0.05); the incision healing 
rate in the observation group was higher than 
that in control group (P<0.05, Table 6).

Comparison of overall satisfaction between 
both groups

The satisfaction rate in the observation group 
with disinfection methods, disinfection effect, 
prevention of complications, postoperative 
recovery and disinfection times was higher 
than that in the control group (P<0.01). See 
Table 7.

Discussion

Iodophor is the most commonly used skin disin-
fectant in the operating room. Since a large 
area of the skin of the surgical field needs to be 
exposed and disinfected during the operation, 
it is likely to cause massive heat loss of the 

Table 4. Comparison of cold sensation of skin and gastrointestinal reactions between both groups (n, 
%)

Groups Cold sensation 
of skin

Gastrointestinal reactions
Nausea and 

vomiting
Abdominal 
discomfort

Defecation 
sensation

Diarrhea and abdominal 
pain

Observation group (n=75) 2 (2.67) 1 (1.33) 0 (0.00) 1 (1.33) 0 (0.00)
Control group (n=75) 9 (12.00) 2 (2.67) 1 (1.33) 2 (2.67) 3 (4.00)
χ2 4.807 3.856
P 0.028 0.049
Note: χ2: statistical value of chi-square test.

Table 5. Comparison of stress response between both groups (
_
x±sd)

Group MDA (mmol/mL) GSH-PX (μg) SOD (U/mL)
Observation group (n=75)
    Before disinfection 5.39±0.43 62.32±3.69 85.35±7.83
    After disinfection 2.25±0.31***,### 36.39±3.21***,### 62.12±5.36***,###

Control group (n=75)
    Before disinfection 5.40±0.45 62.34±3.71 85.34±8.82
    After disinfection 3.79±0.41*** 49.87±4.23*** 78.57±7.72***

Note: MDA: malondialdehyde; GSH-PX: glutathione peroxidase; SOD: superoxide dismutase. Compared with that before disin-
fection, ***P<0.001; compared with control group, ###P<0.001.

Figure 2. Comparison of stress response between both groups. A: MDA (mmol/mL); B: GSH-PX (μg); C: SOD (U/mL). 
MDA: malondialdehyde; GSH-PX: glutathione peroxidase; SOD: superoxide dismutase. Compared with that before 
disinfection, ***P<0.001; compared with control group, ###P<0.001.
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patient’s skin. In addition, the operation is risky 
and invasive, during which the patients’ body 
temperature drops. On this occasion, iodophor 
disinfection may produce a strong sense of 
cold stimulation, resulting in patient discomfort 
and affecting the surgery negatively [21].

Previous studies have shown that the cold  
stimulation generated by local disinfection of 
the skin of surgical field with iodophor can 
affect abdominal and visceral sensory thresh-
olds [22]. In this study, the application effect of 
iodophor at two temperatures on skin disinfec-
tion of the surgical field was compared. The 
results showed that the disinfection efficacy in 
the observation group (96.00%) was higher 
than that in the control group (81.33%); the 
blood pressure and heart rate after disinfec- 
tion in the observation group were lower than 
those in the control group; the body tempera-
ture was higher than that in the control group; 
the cold sensation of skin was weaker and gas-
trointestinal adverse reactions after disinfec-
tion were less than those in the control group, 
suggesting that the constant temperature  
iodophor is effective in the skin disinfection of 
surgical field, which has little negative effect on 
the vital signs of patients, and helps to reduce 
cold sensation of skin and gastrointestinal 
reactions [23]. The main reason may be due to 
the fact that at room temperature (24°C ) iodo-
phor removes a large amount of heat from the 
patients’ body surface and increases the sensi-
tivity of the skin and viscera. Cold stimulation 

from iodophor increases the sensitivity of 
peripheral temperature receptors and central 
cold-sensitive neurons in the body while 
decreases the excitability of the thermogenic 
central nervous system [24]. This affects 
patients’ normal vital signs. However, iodophor 
at body temperature has fewer negative eff- 
ects on the vital signs of patients, which is 
more suitable for the skin. It can reduce 
patients’ stress response, promote incision 
healing, thus obtaining higher disinfection sat-
isfaction from patients [25]. In this study, the 
levels of MDA, GSH-PX and SOD after disinfec-
tion in the observation group were lower than 
those in the control group; the incidence rate  
of complications in the observation group was 
lower than that in the control group; the inci- 
sion healing rate was higher than that in the 
control group; the satisfaction with the disin- 
fection method, disinfection effect, prevention 
of complications, postoperative recovery and 
disinfection times in the observation group was 
higher than that in the control group. This dem-
onstrates that iodophor at body temperature 
used for skin disinfection of the surgical field 
can reduce the stress response, improve the 
disinfection satisfaction and promote the inci-
sion healing. Chen Jing et al. reported that the 
iodophor solution close to human body temper-
ature could significantly reduce the physiologi-
cal stimulation to the patients during the disin-
fection compared with the iodophor solution at 
the operating room temperature, which is con-
sistent with the results of this study [26]. Where 

Table 6. Comparison of complications and incision healing between both groups (n, %)

Groups Incision 
healing

Perioperative complications
Arrhythmia Incision infection Pulmonary infection Urinary infection

Observation group (n=75) 73 (97.33) 0 (0.00) 0 (0.00) 1 (1.33) 1 (1.33)
Control group (n=75) 65 (86.67) 2 (2.67) 2 (2.67) 3 (4.00) 2 (2.67)
χ2 5.797 4.807
P 0.016 0.028
Note: χ2: statistical value of chi-square test.

Table 7. Comparison of overall satisfaction between both groups (n, %)
Groups Satisfied Fairly satisfied Dissatisfied Overall satisfaction
Observation group (n=75) 61 (81.33) 12 (16.00) 3 (4.00) 73 (97.33)
Control group (n=75) 56 (74.67) 8 (10.67) 13 (17.33) 62 (85.33)
χ2 8.963
P 0.003
Note: χ2: statistical value of chi-square test.
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the patient’s body is less prone to stress 
response, which is conducive to the recovery 
after surgery.

However, there are also many shortcomings in 
this study. The sample size in the study is small, 
which needs to be further verified by studies 
with larger sample size. Besides, there might 
be some human errors in data processing, 
which needs to be further studied and 
discussed.

In summary, the application of iodophor at body 
temperature in the disinfection of the skin of 
surgical field can obtain a good disinfection 
effect, with fewer effects on the blood pres-
sure, heart rate and body temperature of 
patients. It helps to reduce the cold skin sensa-
tion, the incidence rate of gastrointestinal 
adverse reactions and complications, promote 
the incision healing and improve the disinfec-
tion satisfaction. Therefore it is worthy of being 
widely promotion.
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