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Abstract
Objectives: It is necessary to prevent postoperative infection following abdominal hysterectomy. The present study aimed to assess
the relationship of anthropometric indices with vitamin D, zinc (Zn), and fasting blood sugar (FBS) levels in women with and without
infection following abdominal hysterectomy in order to determine the exact effects of these factors on infection.
Materials and Methods: This case-control study was conducted in three teaching hospitals affiliated with Tabriz University of Medical
Sciences in an 18-month period leading up to 2020. The participants consisted of 90 women who were candidates for abdominal
hysterectomy. Anthropometric indices and vitamin D, Zn, and FBS levels were measured before the surgery. These factors were
compared in the two groups of women with and without infection using the independent t-test and Pearson correlation coefficient,
and P < 0.05 was statistically significant.
Results: No significant relationship was found between vitamin D, Zn, and FBS levels and anthropometric indices except for body
mass index (BMI) that had a significant negative relationship with vitamin D blood levels (r = -0.20 and P = 0.043) while a significant
positive relationship with FBS levels (r= +30 and P = 0.036) in infected patients. Therefore, patients with a higher BMI showed lower
vitamin D whereas higher FBS levels in the group with infection.
Conclusions: In general, vitamin D levels decreased and FBS levels increased by an increase in the BMI. These factors altogether
increased the risk of postoperative infection following abdominal hysterectomy.
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Introduction
Hysterectomy is the second most common surgical
procedure performed in women and its prevalence varies
in different populations. It can be performed either
abdominally or laparoscopically (1,2). Infection is one
of the relatively common postoperative complications
in abdominal hysterectomy, and its reported incidence
rate is higher than 8% (3). However, no reliable reports
are available on its prevalence (4). Postoperative
infection following abdominal hysterectomy affects the
positive outcomes of surgery and leads to a wide range
of complications. Therefore, it is important to prevent
infection and determine its risk factors in order to prevent
the occurrence of postoperative infection following
abdominal hysterectomy (5-8).
Many factors have been reported to influence
postoperative infection, including vitamins and minerals.
One study reported that vitamin D deficiency led to
infection (9). In addition, it has somehow been proved
that zinc (Zn) enhances and accelerates recovery after
surgery (10). Diabetes and hyperglycemia are the strongest
risk factors for infection in women without autoimmune

diseases (11). All the above-mentioned variables might
be associated with anthropic indices. However, the extent
and intensity of the relationships are not accurately known
yet (12).
The incidence of postoperative infection following
abdominal hysterectomy is relatively high and the
infection has irreparable side effects on the outcomes of
the surgery. Further, vitamin D, Zn, and blood glucose
levels have possible effects on the risk of infections. Given
the undetermined relationships of the above-mentioned
parameters with anthropometric indices, the present study
sought to evaluate the relationship of anthropometric
indices with vitamin D, Zn, and FBS levels in women with
and without postoperative infection following abdominal
hysterectomy. The obtained results can be considered in
making plans for the prevention of postoperative infection
after abdominal hysterectomy.
Materials and Methods
The present case-control study was conducted in AlZahra, Imam Reza, and Taleghani hospitals affiliated to
Tabriz University of Medical Sciences in an 18-month
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Key Messages
►► Vitamin D, zinc and FBS can play a role in posthysterectomy infections.
►► High body mass index decreases vitamin D levels and
increases FBS.
►► Decreased vitamin D levels and increased FBS increase the
risk of infection from hysterectomy.

period leading up to 2020. The sample size (n = 85) was
determined by taking into account the results of similar
studies (4,12), along with a statistical power of 80%, a
confidence level of 95%, and a correlation coefficient of
0.3. The final sample size (n = 90) was selected to offset
sample attritions. The number of participants was the
same in all three hospitals since equal numbers of patients
were referred to these medical centers for hysterectomy.
Ac convenient sampling technique was used to select
the participants. The inclusion criteria were candidates
for abdominal hysterectomy, >30 years of age, and a
willingness to participate in the study. On the other hand,
the exclusion criteria included a history of vitamin D and
Zn intake in the past three months, affliction with diabetes
mellitus for more than 5 years, a malignancy, history
of systemic infectious diseases, tobacco and alcohol
consumption, opiate addiction, and continuous antibiotic
intake during the past week. The study groups carefully
followed the inclusion and exclusion criteria of the study,
and the main purpose of the study was the outcome of
this study. The patients were then divided into two groups
with and without infection.
Diagnostic criteria for infection were laboratory tests
(i.e., erythrocyte sedimentation rate, white blood cell,
and C-reactive protein), swelling, redness, itching, and
wound exudate at the incision site when the participants
were examined by two infectious disease specialists (one
of whom was a member of the research team). Those
diagnosed as infectious patients according to the abovementioned criteria were and healthy patients included in
the infectious patients and control groups, respectively. A
checklist on patients’ personal information was completed
before the surgery, including age, height, weight, body mass
index (BMI), waist circumference, hip circumference, and
the waist-to-hip ratio (weight was measured using the adult
weighing scale ZT-120 with an accuracy rate of 0.5 kg, and
height was measured with a meter attached to the scale
with an accuracy rate of 1 cm). Vitamin D) by the ELISA
CLIA method in the laboratory of Imam Reza Hospital(,
Zn (the blood clot was centrifuged to separate the serum
from the cell fraction and then evaluated by atomic
absorption spectrophotometry), and FBS (fasting blood
sugar, blood samples were evaluated in the laboratory
by the enzymatic method of glucose oxidase) levels were
measured in the hospital on the day before the surgery.
Five mL of the blood was taken from the brachial vein
by a skilled nurse who was not a member of the research
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team). The samples were transferred to the laboratory.
All mentioned criteria were carefully measured for each
patient in each group. The normal values of vitamin D,
Zn, and FBS are listed in Table 1 (Figure 1).
The project was approved by the Ethics Committee of
Tabriz University of Medical Sciences (Code of Ethics:
IR.TBZMED.REC.1398.736). The researchers announced
the research project in the hospitals to find patients who
were willing to participate in the study. The objectives
of the research were explained to those who agreed to
participate in the research in as simple terms as possible.
Written informed consent forms were collected from
them, and ethical considerations were also observed as in
other studies related to infectious diseases (13-15).
Data were completed and collected by the researcher.
SPSS statistical software (version 20) was used after
checking the validity of all questionnaires by two statistical
consultants. Then, the obtained data were analyzed using
the Pearson correlation coefficient (the correlations of
anthropometric indices with vitamin D, Zn, and FBS
levels), the independent t test (Comparing all variables
between the two groups), and one-way ANOVA test
(evaluating the relationship between BMI and vitamin
D and FBS levels in the infected patients) at a P < 0.05
significance level.
Results
In general, 149 patients visited the hospitals during
the mentioned period for abdominal hysterectomy,
and 90 eligible patients participated in the study. The
mean and standard deviation of age, weight, and BMI
of the participants were 45.89 ± 5.29, 63.59 ± 10.93, and
27.78 ± 3.55, respectively. Both groups were matched
in terms of variables other than the ones assessed in
this study. Demographic data, anthropometric indices,
vitamin D, Zn, and FBS levels of the patients are provided
in Table 2.
Based on the assessment of the relationship of waist
circumference, hip circumference, BMI, height, and
weight with vitamin D, Zn, and FBS levels in women with
and without infection, BMI had a significant negative
relationship with FBS (R = +30, P = 0.036) in patients with
infection with the blood levels of vitamin D (R=-0.20,
P = 0.043) and the remaining relationships were nonTable 1. Normal Levels of Vitamin D, Zinc, and FBS
Test Name

Scope of Measurement

Vitamin D

Shortage: 10 ng/dL
Insufficient: 10-30 ng/dL
Enough: 30-100 ng/dL

Zinc

Shortage < 70 µg/dL
Normal: 70-120 µg/dL
Above normal > 120 µg/dL

FBS

Normal: 60-90
Abnormal: >90 mg/dL

Note. FBS, Fasting blood sugar.
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Participants (n= 90)

Grouping
Group of people without infection (n= 45)
Increased ESR, WBC, CRP
swelling, redness, itching, and wound exudate
at the incision site

Group of people with infection (n= 40)
Normal ESR, WBC, CRP
Not swelling, redness, itching, and wound
exudate at the incision site

Laboratory tests
Measurement of vitamin D, zinc and FBS levels

Analysed (n=45)
Excluded from analysis (give reasons) (n=0)

Measurement of vitamin D, zinc and FBS levels

Analysis
Analysed (n=45)
Excluded from analysis (give reasons) (n=0)

Figure 1. Flowchart Examining the Laboratory Tests of Study Participants.

significant (P > 0.05). Related information is summarized
in detail in Table 3.
Considering that the BMI in women with infection
was significantly correlated with vitamin D and FBS, the
relationship between these two variables with BMI scores
was examined as well. The assessment of the BMI in the
infected patients with vitamin D and FBS levels showed
that patients with a normal BMI had normal vitamin D
and FBS levels. Vitamin D levels decreased while FBS

levels increased by an increase in the BMI in the infected
patients (Table 4).
Discussion
The study aimed to assess the relationship between
anthropometric indices and vitamin D, Zn, and FBS
levels in women with and without infection following
abdominal hysterectomy. The results showed that only
vitamin D and FBS were significantly associated with BMI

Table 2. Demographic Data and Anthropometric Indices of the Participants
Variable

Women With Infection (n=45)

Women Without Infection (n=45)

P Valuea

Age (y)

44.15±5.44

45.89±5.12

0.219

Weight (kg)

7219±8.49

71.77±10.03

0.310

Height (cm)

159.41±11.18

161.15±10.25

0.119

BMI

27.51±4.36

26.40±5.03

0.219

Waist circumference (cm)

88.19±8.43

87.29±10.12

0.119

Hip circumference (cm)

10.81±15.41

100.15±15.66

0.102

Waist-to-hip ratio

0.81±0.10

0.80±0.11

0.400

Vitamin D

8.19±3.29

49.19±5.49

0.001

Zinc

73.15±9.15

121.44±15.76

0.001

FBS

95.49±9.59

78.19±7.39

009.0

Note. BMI: Body mass index; FBS: Fasting blood sugar. a Independent t test.

Table 3. Relationships Between Anthropometric Indices and Zinc, Vitamin D, and FBS Levels in the Patients

Vitamin D

Zinc

FBS

Women with infection
(n=45)
Women
without
infection (n=45)
Women with infection
(n=45)
Women
without
infection (n=45)
Women with infection
(n=45)
Women
without
infection (n=45)

Waist circumference (cm)

Hip circumference (cm)

BMI

Height (cm)

Weight (kg)

R=+0.17
P=0.215
R=+0.15
P=0.503
R=+0.21
P=0.311
R=+0.21
P=0.303
R=+0.15
P=0.312
R=+0.18
P=0.309

R=+0.21
P=0.081
R=+0.15
P=0.208
R=+0.20
P=0.219
R=+0.21
P=0.288
R=+0.19
P=0.209
R=+0.19
P=0.341

R=-0.20
P=0.043
R=+0.18
P=0.303
R=+0.20
P=0.203
R=+0.20
P=0.251
R=+0.30
P=0.036
R=+0.19
P=0.291

R=+0.18
P=0.401
R=+0.14
P=0.501
R=+0.20
P=0.189
R=+0.20
P=0.209
R=+0.15
P=0.199
R=+0.18
P=0.258

R=+0.17
P=0.201
R=+0.15
P=0.201
R=+0.21
P=0.201
R=+0.19
P=0.209
R=+0.21
P=0.198
R=+0.17
P=0.213

Note. BMI: Body mass index; FBS: Fasting blood sugar. Pearson test was used for analysis data.
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Table 4. Relationship Between BMI and Vitamin D and FBS Levels in the
Infected Patients
BMI

Vitamin D

FBS

Normal

16.19±5.21

91.41±9.29

Overweight

9.25±2.03

111.14±10.83

Obese

3.14±1.41

129.56±15.41

0.003

0.009

P valuea

Note. FBS: Fasting blood sugar; BMI: Body mass index; ANOVA:
a
One-way analysis of variance (ANOVA).

in women with infection. In other words, the BMI had a
significant positive relationship with vitamin D whereas a
significant negative relationship with FBS. Recent studies
have demonstrated that the blood levels of minerals and
vitamins (e.g., Zn, vitamin D, and FBS) in anthropometric
indices could increase the risk of postoperative infection
(16-19).
The results of this study also indicated a significant
negative correlation between the BMI and the blood
levels of vitamin D in patients with infection. In other
words, vitamin D levels decreased in patients with a
higher BMI who developed an infection after abdominal
hysterectomy surgery. Obese patients were more prone to
postoperative infection compared to those with a normal
BMI. Therefore, there was an inverse relationship between
these two variables. Low levels of vitamin D levels and
high levels of BMI were risk factors for postoperative
infection. These results are consistent with those of Patil
et al (20) and Göksever Çelik et al (21).
Based on the results, FBS had a positive significant
correlation with BMI in women with infection. FBS levels
increased in obese people, which led to infection following
hysterectomy. High blood sugar levels (hyperglycemia)
are a risk factor for postoperative infection. Some studies
reported an increased risk of postoperative infection
in patients with higher FBS levels. Prominent studies
confirmed the high prevalence of infection in patients
with diabetes compared to those without diabetes.
Therefore, it is necessary to measure and control FBS
levels in those undergoing surgery. These results are in
line with the findings of Corrigan et al (22), Jiamset et al
(23), and Fakhari et al (11).
A high BMI is a risk factor for postoperative infection.
The blood levels of vitamin D decrease in people with a
higher BMI, which can dramatically increase the risk of
postoperative infection. However, the FBS level increases
in those with a high BMI, leading to an increase in the risk
of postoperative infection. IIt seems that the combination
of the mentioned variables has cumulative additive effects
and increases the risk of postoperative infection following
abdominal hysterectomy. Also, other studies in the field
of medical sciences indicate the effects of vitamins on
infection, so that their levels are better considered (24-28).
Limitations
The lack of taking into account the reasons for performing
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a hysterectomy, the lack of information on the applied
hysterectomy techniques, and the time of surgery were
among the limitations and weaknesses of the present
study.
Suggestions for Future Studies
The authors recommend more research should be carried
out while removing the limitations of this study. There are
interventions such as the administration of supplements
containing vitamin D and Zn, and obese patients are
encouraged to lose weight before hysterectomy.
Conclusions
Postoperative infection following hysterectomy depends
on many factors, and the identification of these factors
can help in making effective healthcare-associated plans.
Among the strongest factors is the BMI, which decreases
vitamin D levels while increasing FBS levels. These factors
altogether increase the risk of postoperative infection
following abdominal hysterectomy.
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