Antrocom Online Journal of Anthropology vol. 19. n. 1 (2023) 547-552 — ISSN 1973 — 2880

"2) Antrocom Journal of Anthropology

7]
ANTRQCOM .
journal homepage: http://www.antrocom.net

Association of hysterectomy with coronary risk factors

S.A.A. Latheef", G. Suneetha?, G. Subramanyam®

'Department of Cardiology, Sri Venkateswara Institute of Medical Sciences, Tirupati, Andbra Pradesh; *Department of Obstetrics and
Gynecology, Narayana Medical College, Nellore, Andhra Pradesh. *Department of Genetics and Biotechnology, Osmania University,
Hyderabad, Telangana; *Department of Cardiology, Narayana Medical College, Nellore, Andhbra Pradesh; Corresponding anthor, S.4.4.
Latheef <yakbeen@gmail.com™>.

KEYWORDS ABSTRACT
Hysterectomy, Lean body There is no unanimity on the association of hysterectomy with coronary risk factors. There
mass, Coronary risk factors is also no evidence on the association of hysterectomy with coronary risk _factors in the Indian

populations. We attempted here to investigate the association of hysterectomy with coronary risk
factors involving 43 bysterectomized and 43 non-hysterectomized women. Significantly bigher
mean lean body mass (LBM) was observed in the hysterectomized women when compared to
non-hysterectomized women (p<0.05). LBM was significantly associated with (standardized
8=0.219, 95% CI 0.066-3.768,p=0.043)hysterectomy. Cut-off value of LBM was determined
using receiver operator characteristic curve and found to be >38.95 kg. Unvariate analysis using
LBM asindependent variable and coronary risk factors as dependent variables was performed.
LBM cut-off value was found to be significantly associated with hypertension(p<0.05), general
obesity, bigh waist circumference and type 2 diabetes(p<0.01). The results of the present stucly
suggest that hysterctomized women with LBM cut-off value of >38.95 kg showed association
with coronary risk factors. These findings need to be, however, replicated through large scale
studies and/or preferably in a longitudinal study.

Introduction

Hysterectomy is the removal of uterus which is done in the presence of conditions such as fibroids,
dysfunctional uterine bleeding, uterine prolapse and chronic pelvic pain (Desai et 4/., 2017). It was
observed that the rate of hysterectomy varies with race, education, insurance status, gender of physician,
physicians’ training and geographic location (Desai ez /. 2017; Gimbel ez al. 2002). One third of all
women in USA were found to undergo hysterectomy by the age of 60 (Kritz-Silverstein ez 2/. 1997). In
terms of percentage, hysterectomy ranged from 1.7% to 2.8% and in terms of person woman years, it
was 20.7 per 1000 adult women of India (Desai ez a/. 2017; Desai et al. 2011). Hysterectomy has been
shown to induce hormonal changes, disruption of fat and abdominal tissues during surgery and cause
inactivity after hysterectomy (Mytton ez al. 2017).

Thereis no consensus on the association of hysterectomy with coronary risk factors. Some studies showed
that hysterectomy is associated with coronary risk factors (Kritz-Silverstein ez al. 1997; Mytton et al. 2017;
Cooper et al. 2007;Tsai et al. 2016) whereas others failed to show such an association (Appiah ez al., 2015;
Laughlin-Tommaso et al. 2016; Matthews ez al. 2013). To the best of our knowledge, there has been no such
investigation in the Indian context. The present study is an exploratory attempt towards understanding the
nature of association of hysterectomy with coronary risk factors in the Indian background.
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Material and methods

The data used for the present study was generated as part of one of our earlier projects entitled
“Prevalence of coronary artery disease and coronary risk factors in an urban population of
Tirupati(Latheef and Subramanyam,2007). In brief, we had drawn data on 539 males and 980 females
from 13 randomly chosen wards of Tirupati urban population. Each ward was consisted of 2 to 4
streets and each street was consisted of 2 to 3 rows. Two rows were chosen randomly and household was
considered as unit which was drawn using systematic random sampling. Out of 980 females, there were
43 subjects who had undergone hysterectomy, 413 for tubectomy and 524 subjects had not undergone
any intervention. For the present study, 43 women with history of hysterectomy were included and
compared with 43 non-pregnant and non-tubal ligated women.

Data on age, education, monthly income, and occupation, positive family history of coronary
artery disease was enquired from subjects and documented. Measurement of height was performed
using anthropometer, weight with weighing machine, circumferences (waist, hip, upper arm and thigh)
with inelastic tape. Twelve hour fasting blood sample was withdrawn and serum was separated. Serum
levels of glucose, total cholesterol, triglycerides and HDL cholesterol was estimated using enzymatic
kits and LDL was calculated using formula of Fredewald ez /. (1972). Non HDL cholesterol using
formula (total- HDL cholesterol). Lean body mass, lean body mass index (LBMI), fat mass, fatmass
index (FMI) were calculated using formulae described by Hioku ez 4/. (2015) whereas ponderal index,
abdominal volume index and conicity index were calculated following Chae and Kown (Chae and
Kown, 2015) Patil ez a/. (2011), and Ghosh (2007). Body mass index was calculated by using the
formula=weight (Kg)/height(m?*). BMI>25 defined as general obesity, wasit circumference >80 cm as
high waist circumference, WHR >0.8 as central obesity, fasting glucose >126mg/dl and history taken
into consideration for defining type 2 diabetes, total cholesterol >200mg/dl as high total cholesterol,
triglycerides >150mg/dl as high triglycerides, LDL >130mg/dl as high LDL cholesterol and HDL <50
mg/dl low HDL cholesterol. If three or more of the following components (waist circumference >80
cm; HDL cholesterol<50mg/dl), 140/35mmHg of SBP/DBP, Triglycerides >150mg/dl and fasting
glucose =100mg/dl) are present considered as metabolic syndrome.

Quantitative data are presented as the mean and standard deviation. Categorical variables are given
in percentages and numbers. Proportions were compared using Chi-square test. Association between
variables were tested using regression and logistic regression analysis. All computations were carried
out employing SPSS version- 20, IBM. The required sample size for adequate power of this study was
estimated to be 49 when the following assumptions were made: power: 80%, proportion of exposure in
hysterectomized and non-hysterectomized is 60% and 40%; and equal number of cases and controls. We
have included 43 hysterectomized and 43 non-hysterectomized women in this study. Receiver operator
characteristic curve analysis was done using trial version of Medcalc 16.

Results

Majority of women with or without the history of hysterectomy are unemployed, had income of
less than Rs.5000 per month, high school educated and non-vegetarians. Mean age of women with
and without hysterectomy was 46.02 + 9.44 and 45.90 * 9.33 years respectively but not significantly
different. Significantly higher mean in the variables such as height and lean body mass (LBM) are
observed in women with history of hysterectomy than those without (p<0.05)(Table 1).

Relative prevalence of coronary risk factors among the women with and without the history of
hysterectomy is furnished in Table 2. Higher prevalence of positive family history of CAD was observed
in non-hysterectomized than hysterectomized women (p<0.05). Statistically significant association was
observed between hysterectomy and LBM (standardized 3=0.219, 95% CI 0.066-3.768,p=0.043).
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Cut-off value of LBM was determined using receiver operator characteristic curve analysis (Figure
1). A cut-off where maximum sensitivity and specificity was observed was selected as an optimal cut-
off value for the LBM and found to be >38.95 Kg with area under curve value of 0.612. Using each
coronary risk factor as dependent variable and LBM cut-off values as independent variable, association
between coronary risk factors and LBM cut-off values was examined using logistic regression analysis.
LBM cut-off value(>38.95kg) was associated with hypertension (p<0.05), general obesity, high waist
circumference (p<0.01) and T2DM (p<0.01)(Table 3).

Discussion

Association of hysterectomy with LBM (p<0.05) confirms that hysterectomy is associated with
LBM. Higher mean LBM observed in hysterectomized women of our study is similar to the findings of
Kirchengast ez al. (2000) who interpreted this increase in LBM as due to higher weight gain observed
after hysterectomy. Higher weight gain and higher fat mass observed in hysterectomized women may
be attributed to the higher conversion of rate of androgen to oestrogens, higher calorie intake due to
psychological stress and hormonal factors and reduced supply of blood to ovaries resulting in decreased
synthesis of oestrogen leading to weight gain and consequent increase in fat mass(Kirchengast ez a/.
2000). Higher BMI, waist circumference, systolic blood pressure and glucose levels were observed in
hysterectomized women(Mytton ez al. 2017; Tsai et al. 2016; Yazdani ez al. 2014; Singh and Arora 2008;
Kirchengast ez al. 2000) In the present study, in hysterectomized women with LBM cut-oft value of
>38.95 kg was associated with hypertension (p<0.05), general obesity, high waist circumference and type
2 diabetes (p<0.01). The mechanism for the association of LBM cut-off value with coronary risk factors
is not known. Significant correlations between LBM cut-oft value and coronary risk factors further
reiterates that hysterectomy by influencing LBM is associated with coronary risk factors. Nevertheless,
the association of LBM with the coronary risk factors needs to be replicated in future studies with
relatively much larger samples as well as confirmed in longitudinal studies.

In conclusion, we may say that the absence of prior evidence in the Indian context, the present
study provides pioneering evidence on this aspect. Longitudinal studies may confirm the risk factors
but it would be time consuming and cost-intensive. Cross-sectional studies generate hypothesis and
report the burden of risk factors in low resource settings which can be confirmed in longitudinal
studies. Hysterectomy evidence of the subjects is based on the recall method, which may have lapses.
However, given the short recall period and importance of major surgery, it is likely that the recall errors
would be least possible (Desai ez al. 2017). We have assessed LBM using James formula(Hioki ez 4.
2015). Assessment of LBM using dual energy X-ray absorptiometry, magnetic resonance imaging and
computed tomography can validate LBM levels of the present study and also provide comparative
sensitivity and specificity of each method.
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Tables

Table 1: Comparison of means of anthropometric variables, glucose levels and lipid parameters between the women with and

without the bistory of hysterectomy

Variable Hysterectomy (n=43) Non-hysterectomy [(n=43)

Mean £ S.D Mean £ S.D
Age(years) 46.02 £ 9.44 45.90 £ 9.33
Height(cm) 151.09 + 5.73 148.46 + 4.64"
Weight(Kg) 57.55+11.03 54.13 £ 11.45
BMI(Kg/m?) 25.22 £ 4.73 24.54 + 4.97
Upper arm circumference(cm) 27.85+4.79 26.69+3.14
Waist Circumference(cm) 88.21 £ 14.73 83.78 £12.69
Hip circumference(cm) 102.19 £ 10.64 98.40 + 10.62
Waist-arm ratio 3.03+£0.77 3.06 £ 0.58
Waist-hip ratio 0.82 £0.20 0.85 £0.07
Waist-height ratio 0.55£0.15 0.55£0.11
Abdominal Volume Index(Litres) 15.42 + 6.16 14.20 + 4.84
Body Fat index 12.73 £1.32 12.68t1
Conicity index 1.25+£0.29 1.28+0.23
Ponderal index 16.72 £3.26 16.54 £ 3.41
Lean body mass(Kg) 39.40 * 4. 20 37.48 + 4.42*
Fat mass 18.15 £ 7.46 16.65t£7.52
Lean bodymass index(Kg/m?) 17.24 + 1.47 16.98 + 1.66
Fat mass index(Kg) 7.97 £3.32 7.55 £ 3.40
Systolic blood pressure (mmHg) 128.65 £22.35 128.93 £19.62
Diastolic blood pressure(mmHg) 89.25 £ 12.09 89.25£12.13
Glucose(mg/dl) 93.02 + 39.05 78.79 £ 29.49
Total cholesterol(mg/dl) 188.53 £ 38.93 183.09 + 38.69
Triglycerides(mg/dl) 138.86 £ 56.34 129.30 £ 61.61
HDL cholesterol(mg/dl) 43.48 £ 9.82 44.86+22.27
Non-HDL cholesterol(mg/dl) 145.05 £37.73 138.23 +39.53
LDL cholesterol (mg/dl) 117.27 £ 36.25 112.37 £ 35.51
TC/HDL ratio 4.51+1.24 446+ 1.17
LDL/HDL ratio 2.85t1.11 2.82+1.03

p<0.05

Table 2: Comparison of coronary risk factors in women with and without history of hysterectomy

Variables Hysterectomy (n=43) Non-hysterectomy (n=43)

Positive family history of CAD 0(0.00) 49.3)*

Type 2 diabetes 12(27.90) 6(13.95)
BMI >25 kg/m’ 20(46.51) 20(46.51)
Metabolic syndrome 24(55.81) 22(51.16)
Hypertension 16(37.20) 14(32.55)
Wiaist circumference (>80cm) 28(65.11) 26(60.46)
Truncal obesity(>0.8) 30(69.76) 30(69.76)
Total-C(>200mg/dl) 20(46.51) 14(32.55)
Triglycerides(>150 mg/dl) 17(39.53) 15(34.88)
HDL-C(<50mg/dl) 29(67.44) 32(74.41)
LDL(>130mg/dl) 14(32.55) 11(25.58)

%»<0.05
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Table 3: Univariate analysis on the association of coronary risk factors with high LBM

Variable B S.E. wald OR 95%CI P value
Hypertension 0.129 0.057 5.064 1.138 1.017-1.274 0.024
General obesity 0.558 0.119 21.980 1.747 1.384-2.206 0.000
High WC 0.406 0.089 20.837 1.501 1.261-1.787 0.000
Central obesity 0.032 0.054 0.360 1.033 0.930-1.147 0.549
T2DM 0.189 0.074 6.461 1.208 1.044-1.397 0.011
High total-C -0.054 0.051 1.120 0.947 0.857-1.047 0.290
High Triglycerides -0.026 0.051 0.254 0.975 0.882-1.077 0.614
Low HDL-C -0.051 0.056 0.845 0.950 0.852-1.060 0.358
High LDL-C -0.029 0.054 0.290 0.971 0.873-1.080 0.590
Metabolomic syndrome 0.062 0.050 1.503 1.064 0.964-1.174 0.220

Figure 1: Recetver operator characteristic curve analysis for lean body mass

100

80

60

40

Sensitivity

20

i

0

20
100-Specificity

40 60 80 100




