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Abstract
Dietary factors exert profound influence on blood pressure regulation and uric acid metabolism. While
sodium intake has traditionally dominated hypertension research, increasing evidence supports a broad-
er framework involving macronutrient composition, dietary fiber, alcohol intake, and total caloric con-
sumption. This narrative review summarizes current evidence regarding the relationships between die-
tary components, blood pressure, and hyperuricemia. Saturated fats are associated with increased blood
pressure via endothelial dysfunction and arterial stiffness. Total caloric intake emerges as the principal
upstream determinant linking obesity, insulin resistance, hypertension, and hyperuricemia. Carbohy-
drates exhibit heterogeneous effects depending on quality and glycemic index. Protein intake, particu-
larly plant-derived protein, is modestly associated with lower blood pressure. Dietary fiber demon-
Strates consistent inverse associations with blood pressure. Alcohol consumption shows a strong dose-
dependent relationship with serum uric acid levels and gout risk. Overall, current evidence supports die-
tary quality and energy balance as key therapeutic targets, with excess caloric intake representing the

central driver connecting hypertension and hyperuricemia.
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Introduction
Hypertension and hyperuricemia are interrelated metabolic conditions influenced by diet and lifestyle.
Beyond sodium, macronutrients, fiber, alcohol, and caloric intake significantly contribute to blood

pressure and uric acid metabolism (1).
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Excess caloric intake has emerged as a central
driver linking obesity, hypertension, and hyperu-
ricemia through insulin resistance and neurohor-

monal activation (2-6).

Meanwhile, alcohol and fiber represent opposing
influences, with alcohol increasing uric acid and

fiber reducing blood pressure (7-11).

This study aims to summarize the current evidence
linking dietary macronutrients, fiber, alcohol in-
take, total energy intake, blood pressure, and uric
acid metabolism through integrated pathophysio-
logical and epidemiological mechanisms, based on

a survey with asymptomatic adults.

Methods

This research was based on an observational cross-
sectional nutritional survey conducted among par-
ents of schoolchildren from a middle size urban-
rural city in Sdo Paulo, Brazil. A total of 444
adults (186 men and 258 women) with complete

demographic and dietary information were includ-
ed.

Habitual dietary intake was assessed using a stand-
ardized 24-hour dietary recall and analyzed with
the NetWin® nutritional software, which estimated
daily energy intake, macronutrient distribution,
dietary fiber, alcohol intake, and selected macro-
and micronutrients. Serum uric acid concentrations
were available for all participants and were ana-
lyzed according to dietary intake. Associations be-
tween dietary variables and uric acid were evaluat-
ed using Spearman correlation and comparisons

according to nutritional adequacy.

The observational survey included 444 adults from

a middle size urban-rural city in Sdo Paulo, Brazil,

comprising 186 men and 258 women. Mean age
was 41.5 + 8.8 years among men and 37.9 £ 7.3

years among women.

Results

The observational findings were used to comple-
ment and contextualize the evidence identified in
the narrative review and were not intended to es-
tablish causal relationships. The observational

findings are summarized in the tables 1-9.

Table 1. Characteristics of the observational popu-

lation.
Variable Men Women
Participants 186 258
Mean age 415+838 37.9+73
(years)
Age range 17-70 21-59
Dietary as- 24-hour recall + 24-hour recall +
sessment NetWin® NetWin®
Serum uric
acid available Yes Yes

Table 2. Main dietary findings and associations

with serum uric acid.

Variable Men Wom-
en

Participants 186 258

Mean age (years) 41.5+8.8 377'9;[

Energy intake (kcal/day) 2,286 1,862

Mean serum uric acid (mg/

dl) 5.7 4.2

Fiber mtake below recom- ~80% ~67%

mendation

Calcium 1qtake below rec- 90% ~90%

ommendation

Positive association be- _ .

tween alcohol intake and Yes_(r =0.24;p No

; . =0.001)

serum uric acid

Higher serum uric acid

among participants with Yes Yes

inadequate calcium intake

Table 3. Saturated fat and blood pressure.

Mechanism Phyél;}leoc%lcal Clinical Outcome
. ) asoconstriction ood pressure
! lef;g ox- |y 1 Blood p
Arterial stiff- 1 Pulse wave 1 Systolic blood
ness velocity pressure
Inflammation EndOthsé?I dam- Hypertension
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Table 4. Caloric intake and uric acid.

Pathway Effect Result

Ipsuhn re- | Urate excretion 1 Uric acid

sistance

Fructose Adenosine trlphosphate 1 Uric acid

depletion

Obesity Renal + metabolic Hyperu-

ricemia
Table 5. Alcohol and uric acid.

Mechanism Effect Outcome

Adenosine triphosphate deg- ? Purines | 1 Uric acid

radation

Lactate production l l;jii(;re- 1 Uric acid

Beer purines 1 Sub- | Hyperurice-

strate mia

Table 6. Carbohydrates and blood pressure.

Type Effect Mechanism
Refined 1 Blood | Insulin

pressure
High glycemic | 1 Blood | Sympathetic nervous
index pressure system
Whole grains l Blood | Fiber

pressure

Table 7. Calories and blood pressure.

Mechanism Effect
Weight gain 1 Blood pres-
sure

Sympathetic nervous system activation Vasocon-
striction

Renin-angiotensin-aldosterone system Sodium re-

activation tention

Table 8. Protein and blood pressure.

Type Effect

Plant protein | Blood pressure

Animal protein Neutral

Soy protein | Blood pressure

Table 9. Fiber and blood pressure.

Mechanism Effect Outcome
Short-cham Vasodilation | Blood
fatty acids pressure
Microbiota | Inflammation | Blood

pressure
Sodlum absorp- | Retention | Blood
tion pressure
Weight control | Obesity | Blood

pressure

vitamins A and C was highly prevalent. Approxi-
mately 90% of participants presented calcium in-
take below recommended levels, whereas fiber in-
adequacy affected nearly 80% of men and two-

thirds of women.

Mean serum uric acid concentrations were 5.7 mg/
dL in men and 4.2 mg/dL in women. Among men,
alcohol intake showed a positive correlation with
serum uric acid (Spearman r = 0.24; p = 0.001). In
both sexes, inadequate calcium intake was associat-
ed with higher serum uric acid concentrations. No
consistent associations were observed for the re-

maining dietary variables.

Discussion
Results were confronted with corresponding litera-

ture and associated with physiological mechanisms.

Saturated fatty acids and blood pressure: higher
intake of saturated fatty acids (SFA) correlates with
increased blood pressure in observational and inter-
ventional studies (1,12). Mechanisms: endothelial
dysfunction (| nitric oxide) (13), arterial stiffness
(14) and inflammation (15).

Total caloric intake and uric acid: higher energy
intake correlates positively with serum uric acid
levels in large population studies (2,3,5). Mecha-
nisms: insulin resistance (| renal urate excretion
(3), fructose metabolism (1 uric acid production

(4), obesity (1 production and | clearance) (2).

Alcohol intake and uric acid: alcohol consumption
is strongly associated with increased serum uric

acid and risk of gout in a dose-dependent manner

Overall macronutrient distribution was generally (7). Beer confers the highest risk, followed by spir-

within recommended ranges in both sexes. Howev- its and wine (7). Mechanisms: increased purine

er, inadequate intake of dietary fiber, calcium, and production through adenosine triphosphate degra-
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dation (16), reduced renal urate excretion due to
lactate competition (16), and additional purine load
in beer (7).

These findings were consistent with the observa-
tional survey performed in the present study, in
which alcohol intake showed a positive correlation
with serum uric acid concentrations among men
(Spearman r=0.24; p=0.001), supporting the well-
established relationship between ethanol consump-

tion and impaired urate metabolism.

Carbohydrates and blood pressure: carbohydrate
effects depend on quality, with refined carbohy-
drates associated with increased blood pressure
(10). Mechanisms: hyperinsulinemia (sodium re-

tention) (17) and sympathetic activation (18).

Total caloric intake and blood pressure: obesity
resulting from excess caloric intake is strongly as-
sociated with hypertension (6). Mechanisms: sym-

(19),
aldosterone system (RAAS) activation (20) and

pathetic  activation renin-angiotensin-

sodium retention (21).

Protein intake and blood pressure: higher protein
intake, particularly plant protein, is associated with
modest blood pressure reduction (22). Mecha-
nisms: arginine (nitric oxide production) (23) and

improved insulin sensitivity (22).

Dietary fiber and blood pressure: higher dietary
fiber intake is consistently associated with lower
blood pressure in meta-analyses and randomized
trials (8,10). Mechanisms: short-chain fatty acids
production (vasodilation) (11), reduced inflamma-
tion (11), reduced sodium absorption (10) and im-

proved weight and insulin sensitivity (10).

The observational survey also demonstrated a high
prevalence of inadequate dietary fiber intake in
both sexes, particularly among men, highlighting
the potential public health importance of increasing
fiber consumption as part of dietary strategies for

cardiometabolic prevention.

Integrated pathophysiology: excess caloric intake
represents the central driver linking hypertension
and hyperuricemia (2-6). Alcohol increases uric
acid levels (7,16), while dietary fiber reduces
blood pressure (8,10,11). Macronutrient composi-

tion modulates both processes.

The observational findings presented in this study
support this integrated model (Table 10). Although
overall macronutrient distribution was generally
adequate, widespread deficiencies in dietary fiber,
calcium, and vitamins A and C were observed.
Furthermore, alcohol intake was positively associ-
ated with serum uric acid among men, while inade-
quate calcium intake was associated with higher
uric acid concentrations in both sexes. These find-
ings reinforce the concept that overall dietary qual-
ity, rather than caloric intake alone, contributes to
the complex interaction between hyperuricemia

and blood pressure regulation.

Table 10. Integrated model.

Factor Blood pressure Uric Acid Ef-
Effect fect
Calories 1 1 Blood pressure 1 Uric Acid
Saturated fatty
acid 1 1 Blood pressure Neutral
Refined carbs 1 Blood pressure 1 Uric Acid
Protein (plant) | Blood pressure Neutral
Fiber 1 | Uric Acid
| Blood pressure (indirect)
Alcohol 1 Variable blood 1 Uric Acid
pressure

Clinical implications: caloric restriction is funda-

mental (6,10), reduce alcohol intake (7-9), increase
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dietary fiber (8,10,11), replace saturated fatty acid
with unsaturated fats (12,13) and favor plant-based
protein (22).

The evidence reviewed throughout this manuscript,
together with the findings from the observational
nutritional survey, highlights the complex interac-
tions between dietary composition, serum uric acid
metabolism, and blood pressure regulation. The
observational data complement the literature by
providing real-world evidence from a community-
based Brazilian population and reinforce several of
the pathophysiological mechanisms described in

the preceding sections.

The present review integrates current evidence re-
garding the relationships between dietary macronu-
trients, total energy intake, dietary fiber, alcohol
consumption, serum uric acid, and blood pressure
with findings obtained from an observational nutri-
tional survey conducted in a community-based Bra-
zilian population. Although the primary objective
of this manuscript is to review the pathophysiologi-
cal mechanisms linking dietary factors to hyperten-
sion and hyperuricemia, the observational data pro-
vide complementary real-world evidence support-

ing several of these biological associations.

One of the principal findings of the observational
survey was the high prevalence of inadequate die-
tary fiber and calcium intake in both men and
women despite an overall macronutrient distribu-
tion that was generally consistent with current nu-
tritional recommendations. This observation rein-
forces the concept that dietary quality may be more
relevant than total macronutrient composition
alone. Previous studies have consistently demon-
strated that higher dietary fiber intake improves

endothelial function, insulin sensitivity, gut micro-

biota composition, and blood pressure regulation,
whereas inadequate calcium intake has been associ-
ated with less favorable cardiometabolic profiles

and higher serum uric acid concentrations.

Alcohol intake showed a significant positive asso-
ciation with serum uric acid concentrations among
men, corroborating extensive epidemiological evi-
dence demonstrating that ethanol consumption pro-
motes hyperuricemia through increased purine deg-
radation and reduced renal urate excretion. The
consistency between the present observational find-
ings and previous prospective studies strengthens
the biological plausibility of alcohol as one of the
principal modifiable dietary determinants of hype-

ruricemia.

Interestingly, no consistent associations were iden-
tified between serum uric acid and the remaining
dietary variables evaluated. This finding should be
interpreted cautiously because the study was based
on a single 24-hour dietary recall, which is appro-
priate for estimating average dietary intake at the
population level but has limited ability to charac-
terize individual habitual intake. Furthermore, the
cross-sectional design precludes causal inference
and does not account for potential residual con-
founding factors, including physical activity, medi-
cation use, kidney function, body composition, and

socioeconomic characteristics.

The complementary observational findings support
the integrated pathophysiological model proposed
throughout this review. Rather than acting inde-
pendently, dietary components interact through
metabolic pathways involving insulin resistance,
endothelial dysfunction, inflammation, oxidative
stress, renal urate handling, and neurohormonal

activation. These interconnected mechanisms help
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explain why improvements in overall dietary quali-
ty-including higher fiber intake, moderation of al-
cohol consumption, and adequate micronutrient
intake-may simultaneously reduce cardiovascular

risk and improve uric acid metabolism.

The present study has some limitations. The obser-
vational component was conducted in a single Bra-
zilian municipality, limiting external generalizabil-
ity. Dietary intake was assessed using a single 24-
hour recall, and the analyses were observational
and exploratory. Nevertheless, the strengths of the
study include the relatively large community-based
sample, standardized nutritional analysis using
dedicated software, availability of serum uric acid
measurements, and integration of original observa-
tional findings with contemporary evidence from
experimental, epidemiological, and mechanistic
studies. Together, these data reinforce the im-
portance of comprehensive dietary interventions as
part of strategies aimed at preventing hypertension,
hyperuricemia, and their associated cardiometabol-

ic complications.

Conclusion

Dietary factors influence blood pressure and uric
acid through interconnected metabolic pathways.
Alcohol is a major determinant of hyperuricemia,
while dietary fiber exerts protective vascular ef-
fects. Total caloric intake remains the dominant
upstream factor (2-6). The accompanying observa-
tional nutritional survey provides real-world obser-
vational support for these concepts by demonstrat-
ing a high prevalence of inadequate fiber and calci-
um intake and confirming the positive association
between alcohol consumption and serum uric acid.
Together, these findings support the importance of
improving dietary quality, particularly by increas-

ing fiber intake and reducing alcohol consumption

where appropriate, as part of integrated strategies
for the prevention of hypertension and hyperurice-

mia.
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