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Study of the Relationship of Lipid Profile, BMI and Blood Pressure among Non-diabetic
Hypertensive Patients - A Hospital Based Study
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ABSTRACT

Introduction: Several research have demonstrated the connection between lipid levels, diabetes mellitus (DM), and hypertension,
but none have focused specifically on the association between lipid levels and essential hypertension in Nepal's non-diabetic
population. Aims: To study the relationship between lipid profile, body mass index (BMI), and blood pressure (BP) in the non-
diabetic hypertensive population. Methods: A hospital-based cross-sectional study was conducted among 150 participants.
Anthropometric measurements including height, weight and BP were taken. Blood was collected in serum vial for lipid profile
[total cholesterol (TC), triglyceride (TG) and low and high density lipoprotein cholesterol (LDLC and HDLC)] after an overnight
fasting. Results: 44.7% were female, and 55.3% were male with the age ranging between 28-80 years. Among 48.67% of the
overweight participants, 56.8% were male. 25.33% were obese, among which 52.6% were male. 56% of participants had systolic
blood pressure (SBP) 2140 mmHg and 58% had diastolic blood pressure (DBP) 290 mmHg and showed no significance among the
gender. Borderline TG level was observed in 76.2% of participants with SBP 2140 mmHg and in 74.7% with DBP 290 mmHg. HDLC
vs gender showed significance. SBP and DBP had a significant relationship with LDLC and TC. The association of BMI with BP and
lipid profile was not significant. Conclusion: Dyslipidemia is prevalent among non-diabetic hypertensive individuals. The majority
of participants were overweight, however blood pressure and lipid profile did not correlate with BMI presumably because other
anthropometric characteristics have better predictive values than BMI.
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INTRODUCTION the increase in the prevalence of hypertension? which is
. . the leading cause of cardiovasvular disease and premature
The prevalence of hypertension has increased from 21.5%  death worldwide.? In a study conducted in 2016 among the

to 24.5% in Nepal according to the last two periodic surveys indigenous population of Nepal, the overall prevalence of
conducted in Nepal, WHO STEP wise approach to Surveillance hypertension was 23.8%.* Several previous studies have shown
(STEPS) survey 2007 and 2019.* Most low-income and middle- the association between hypertension and dyslipidemia.>®

income South Asian nations, including Nepal, have seen Obesity is one of the major contributors to the prevalence
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of cardiovascular risks, hypertension and diabetes.” Central
obesity and insulin resistance coexists in the pathogenesis
of both hypertension and dyslipidaemia.® Although Insulin
is @ major hormone regulating lipid metabolism and type 2
DM is often associated with dyslipidemia.® Dyslipidemia in
hypertension is associated with high TC level and isolated
elevation of the LDLC or TG.*

Numerous research have demonstrated the link between
lipid levels, DM and hypertension, but only a few studies
have concentrated on the interaction between lipid levels and
essential hypertension in Nepal's non-diabetic population.
Obesity is regarded as a risk factor for dyslipidemia and
essential hypertension.’ We aimed to determine the pattern
of dyslipidemia and the relationship between lipid profile, BMI
and BP in the non-diabetic hypertensive population.

METHODS

After receiving approval from the Institutional Review Board,
People's Dental College and Hospital, a hospital-based
cross-sectional study was conducted from September 2021
to March 2022, in the department of Internal Medicine at
People's General Hospital, Balaju, Kathmandu. A total of 150
patients between 20-80 years of age, diagnosed with essential
hypertension were chosen. Major comorbidities like DM,
cardiac, renal, and hepatic problems were excluded from the
study. Pregnant ladies and those on thiazides, steroids, oral
contraceptive pills (OCPs), lipid-lowering drugs for dyslipidemia
were not included. Anthropometric measurements were
collected after receiving informed consent and were taken
by trained nurses or doctors with allowing only light clothes.
Hypertension was defined according to JNC 7 as cut off
point of 140mmHg and above for SBP and / or 90mmHg and
above for DBP, or reported about the use of antihypertensive
medication during the study.!? A digital portable scale was
used to measure body weight as kilogram (kg). Height was
measured in centimeter with a stadiometer. BMI kg/m? was
calculated and classified according to their BMI into three
groups: normal weight BMI: 18.5-24.9 kg/m?, overweight
BMI: 25.0-29.0 kg/m? and obese BMI > 30 kg/m? as per
World Health Organisation (WHO). 3.5ml of venous blood was
collected in serum vial, prior which the patients were advised
12 hours overnight fasting. Serum was separated within 30
min of blood collection and sent to the lab for estimation
of TC, TG, LDLC, HDLC. Using commercial kits by Biosystems
(BA-400 biosystems S.A. Spain) analyzer, serum samples
were evaluated. TC, HDLC, LDLC and TG were determined
directly using enzymatic spectrophotometric techniques. For
serum lipid reference level, National Cholesterol Education
Programme (NCEP) Adult Treatment Panel Il (ATP 1lI) guideline
was referred. The desirable level of TC is <200mg/dl, borderline
high is between 200-239 mg/dl, high TC is considered when
the level is >240mg/dl. LDLC is defined as optimum level when
it is <100mg/dl, near optimal 100-129mg/dl, borderline high
130-159mg/dl, high 160-189mg/dl, very high >190mg/dl. TG
level is considered normal when it is < 150mg/dl, borderline
high 150-199mg/dl, high 200-499mg/dl, very high when it is
>500mg/dl. Desirable HDLC is when it is >40mg/dl, and low

when it is <40mg/dl.** Data were analyzed using the Statistical
Package for Social Sciences (SPSS) version 24 software. Simple
descriptive statistics were used to present the demographic
characteristics of the study participants. Chi-square test was
conducted to compare proportions of categorical variables.
Mann-Whitney U test and Kruksal-Wallis test was used to test
for medians on non-normally distributed numerical variables.
All tests were two tailed and p value of <0.05 was considered
to be statistically significant.

RESULTS

Among 150 participants 67(44.7%) were female, and 83
(55.3%) were male. The mean age was 58.21+ 11.57, range
(28-80 years). Mean SBP was 139+17 and mean DBP was
87+ 9 with 84(56%) of participants having systolic BP 2140
mmHg and 87(58%) had diastolic BP > 90 mmHg. 9(6%) cases
were newly diagnosed hypertensive cases. Approximately
74(48.67%) of the participants were overweight, with
42(56.8%) being male, and 20(52.6%) being male among
the 38(25.33%) obese individuals. Mean TG was 209+79,
TC 203+48, LDLC 121434 and HDLC 38+6. Among the total
participants, 83 males had mean HDLC levels below the
normal range, which was significant with a p value of 0.001.
Characteristics of the study participants are given in Table I.

Study variables '(:;T:;T Male (N=83) (J::::)) P-value
SBP (mmHg) 140+17 139+17 139+17 0.766
DBP (mmHg) 87+11 87+8 87+9 0.704
Wt (Kgs) 65+11 72+11 69+11 0.000
Ht (m) 1.54+.07 1.62+0.7 1.59+0.8 0.000
BMI (kg/m2) 27.90+5.05 27.30+3.65 27.57+4.32 0.683
TG (mg/dl) 208+81 209+78 209+79 0.582
TC (mg/dl) 202438 204454 203448 0.837
LDLC (mg/dl) 120432 121436 12134 0.965
HDLC (mg/dl) 406 3746 3846 0.001

*A p-value of <0.5 shows that there is a significant association between two variables
Table I: Characteristics of the study participants

Table Il shows the characteristic of lipid profile among genders.
TG levels were borderline in 76.1% of females and 79.5% of
males. 34.3% of females and 27.7% of males have borderline
TC. The optimal high range of LDLC was found in 35.8% of
females and 36.1% of males. 56.7% of females had HDLC in
the desirable range, while 75.9% of males had low HDLC.

NCEP ATP Il

Lipid profile Classification Female(N=67) Male(n=83)
Normal 16 16
(23.9%) (19.3%)
. 51 66
TG Borderline (76.1%) (79.5%)
. 0 1
High (0%) (1.2%)
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17 18
. 31 41 Optimal o o
Desirable (46.3%) (49.4%) (20.2%) (20.7%)
30 33
. 23 23 Optimal high o o
TC Borderline (34.3%) (27.7%) (35.7%) (37.9%)
13 19 LDLC Borderline 22 0.025 2 0.018
. o . o !
High (19.4%) (22.9%) (a2 (2R
Optimal 18 24 High s 65
P (26.9%) (28.9%)
. 5 7
Optimal high 24 30 Very Hien (6%) (8%)
(35.8%) (36.1%)
Desirable 37 38
LDLC Borderline 17 L (44%) (43.7%)
(25.4%) (19.3%) HDLC 0.645 0.340
low 47 49
High 5 7 (56%) (56.3%)
(7.5%) (8.4%)
Normal 21 23
. 3 . (25%) (26.4%)
Very High (4.5%) 6(7.2%) " "
Desirab) 38 20 BMI Overweight (50%) 0.676 (47.1%) 0.657
esirabie (56.7%) (24.1%)
HDLC Obese 21 23
ow 29 63 (25%) (26.4%)
(43.3%) (75.9%)

*National Cholesterol Education Programme (NCEP) Adult Treatment Panel Il (ATP I11)
Table II: Lipid profile vs gender

The relationship of BMI with SBP and DBP (Table Ill) was not
significant, with p values of 0.676 and 0.657, respectively. In
terms of the relationship between high blood pressure and
BMI, females followed the same pattern as males. Borderline
TG levels were found in 76.2% (64) of participants with SBP
>140 mmHg and 74.7% (65) of participants with DBP>90 mmHg.
Using the Kruskal-Wallis test, it was determined that SBP and
DBP had a significant relationship with LDLC (p values of 0.025
and 0.018, respectively) and TC (p-values of 0.032 and 0.01
respectively). None of the tests that could be used revealed any
significance in the relationship between BMI and lipid levels.

Variables  Classification SBP P-value DBP P-value
D (221.2%) (252._3,%)
TG Borderline (722%) 0.324 (7:';’%) 0.643
High (1.;%) (o?A,)
Desirable (4::%) (413.2%)
TC Borderline (393;%) 0.032 (3;‘;%) 0.01
High (201;%) (191.;%)

*A p-value of <0.5 shows that there is a significant association between two variables.

Table IlI: Relationship of Systolic and Diastolic blood pressure with
lipid profile and BMI

DISCUSSION

Numerous studies have demonstrated the relationship
between DM and hypertension and insulin is now generally
acknowledged to play a role in the pathophysiology of
obesity-related hypertension.’ Therefore the main purpose
of this study was to examine the association between serum
lipid profiles, essential hypertension, and BMI in the non-
diabetic participants. According to the findings of this study,
approximately half of the total number of hypertensive cases
had uncontrolled blood pressure despite being on treatment,
(56%) of participants had systolic BP 2140 mmHg and (58%)
had diastolic BP 290 mmHg. Similar results were seen among
those with treated hypertension, 58.0% had uncontrolled
BP: 52.8% in Bangladesh, 70.6% in Pakistan, and 56.5% in
Sri Lanka.™ This result could be due to poor adherence to
antihypertensive medications. A study conducted among
the Nepalese population suggested that since control of
hypertension depends on patient’s adherence to therapy
and unfortunately, a specific validated tool in the Nepalese
version to assess the adherence of Nepalese patients to anti-
hypertensive therapy is lacking.’* There were no significant
differences in SPB and DBP among genders in our study.
According to recent NHANES (National Health and Nutrition
Examination Survey) data, the prevalence of hypertension is
42.5 percent among obese people, compared to 27.8 percent
for overweight people.™ This is in contrast to our survey where
we discovered that 25.33% of the participants were obese
and 48.67% were overweight, with a predominance of men
in both groups. A study conducted at Dharan also suggests a
higher percentage of obesity in males, and urbanization and
less physical activity being the culprit for it.” Our study cannot
find a significant relationship between BMI and hypertension
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in both genders possibly due to the small sample size. Many
previous studies®' indicated that visceral obesity measured
by waist circumference (WC) or waist-hip ratio (WHR) was more
closely associated with blood pressure and/or the presence of
hypertension than overall obesity measured by BMI. A study
among large Chinese population showed that BMI is closely
associated with hypertension among females and not in
males. Similar to their study,? the role of insulin resistance and
abdominal fat content was not evaluated in our study as well.

In this study the serum levels of TC, LDLC in majority of
participants was found to be in higher range than their
respective cut-off values and TG was present in borderline
range. Additionally HLDC was significantly low in a group of
hypertensive males. This is comparable to the studies in the
other parts of the world.?»?2 TC and LDLC were significantly
related with SBP and DBP in our study whereas TG and HDLC
has no significant relation with blood pressure. According to
Saha M. et al® study, which similarly revealed no significant
link between HDLC and hypertension, but contrary to our
study they found the significant relationship of TG with blood
pressure. Likewise, there were no significant differences
between male and female hypertensive patients' serum levels
of TG, TC, and LDLC in their study which is a similar finding to
ours.

According to previous studies primary dyslipidemia related
to obesity is characterized by increased TG, decreased HDLC
levels, and abnormal LDLC composition?, however we fail
to relate BMI with lipid levels, additionally dyslipidemia was
equally present in non-obese hypertensives in our study. The
presence of dyslipidemia in non-obese population could be
due to different socioeconomic conditions, dietary habits,
sedentary life, urbanization and insulin resistance.?® We did not
evaluate these conditions, which is also one of the limitation
to our study. Previously only BMI was used as an indicator
of obesity. But several studies have shown that even normal
weight subject, those with a BMI <25kg/m? may have the
presence of metabolic risk factors. Upper body fat, which was
linked to dyslipidemia in normal weight people, WC, WHR,
but not BMI, may be relevant for screening and managing
dyslipidemia in these individuals.?®

LIMITATIONS

The small sample size and the fact that our study was done
in a single centre, our findings do not adequately represent
the total Nepalese population. Because our study was
cross-sectional, we did not analyze diverse socioeconomic
conditions, dietary habits, sedentary life or urbanization. As
a result, we were unable to reach a causal conclusion. We
failed to assess participants' insulin resistance in our case,
despite the fact that obesity and dyslipidemia are strongly
related to it. Anthropometric parameters including WHR,
WC and Body Mass (BM) were to be evaluated overBMI
since body fat distribution plays a significant influence in
dyslipidemia among normal weight obese individuals.?

CONCLUSION

The results of the current study highlight the prevalence of
obesity, hypertension, and dyslipidemia in Nepalese urban
residents. In our study, we discovered that hypertensive
individuals had high mean levels of TG, LDLC and TC. HDLC
was typically low and was much lower in hypertensive men
than in women. However, TG and HDLC did not substantially
correlate with SBP, only LDLC and TC did. The majority of
participants were overweight, however, blood pressure and
lipid levels did not correlate with BMI, presumably because
other anthropometric characteristics had better predictive
values than BMI and could be taken into account.
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