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Objective: Numerous studies have explored the correlation between dietary patterns and the risk of hypertension, yet the findings have remained indeterminate. We performed a meta-analysis to evaluate how various dietary patterns relate to hypertension risk in the Chinese population.

Methods: Relevant articles published from 1 January 2004 to 14 March 2024 in five databases (PubMed, Scopus, Web of Science, CNKI, and VIP) were searched. Fixed or random-effects models were employed to estimate the multivariable-adjusted odds ratios (ORs) and 95% confidence intervals (CIs) comparing the highest and lowest categories of dietary patterns.

Results: In total, 22 articles were incorporated into the meta-analysis. The pooled results indicated a reduced likelihood for hypertension in the highest compared to the lowest category of the traditional southern Chinese pattern (OR = 0.95, 95% CI: 0.92–0.97, p < 0.001). In addition, compared to the lowest category of fruit and dairy pattern, the risk of the highest category had a 25% reduction in hypertension risk (OR = 0.75, 95% CI: 0.64–0.89, p = 0.001). Nevertheless, there was no significant correlation between the animal food pattern and the odds of hypertension (OR = 1.06, 95% CI: 0.98–1.15, p = 0.171).

Conclusion: The traditional southern Chinese pattern as well as the fruit and dairy pattern was a protective factor for hypertension. High-quality, large-scale studies are needed to confirm the findings of the current meta-analysis further.
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1 Introduction

Hypertension (HTN) is one of the most prevalent chronic diseases and one of the principal causes of public health issues, leading to a huge healthcare burden worldwide (1). Cardiovascular disease, chronic kidney disease, and cognitive impairment are common complications of HTN (2–4). According to the World Health Organization, approximately 1.28 billion adults aged 30–79 years worldwide are afflicted with HTN in 2023, with less than half (42%) receiving a diagnosis and treatment (5). The prevalence and overall burden of HTN are increasing on a global scale, particularly in low- and middle-income nations (6). Data from the China Chronic Disease and Risk Factor Surveillance indicates that 27.5% of Chinese adults are affected by HTN, with low rates of awareness and treatment among those diagnosed (7).

It is widely recognized that HTN is subject to a combination of genetic susceptibility and environmental factors (8). Diverse non-pharmacological strategies have been proposed to prevent and control HTN, such as weight reduction, healthy eating patterns, moderate alcohol intake, exercise enhancement, dietary sodium restriction and potassium supplementation (9). Numerous studies have shown that the intake of individual nutrients or foods, such as sodium (10), lycopene (11), and soy (12), are strongly associated with lower blood pressure. However, there are interactions among different foods or nutrients, and a single evaluation of the health effect of nutrients or a specific food cannot adequately and realistically reflect the comprehensive impact of the overall dietary situation on human health (13). Therefore, dietary pattern, which is a combination of multiple foods, is regarded as a more accurate indicator of overall food consumption and nutritional condition. In fact, the Dietary Approaches to Stop Hypertension (DASH) diet has been demonstrated to be efficacious in reducing the risk of HTN and has been proposed for HTN management (14).

As a result of rapid economic development, the dietary pattern of Chinese adults has changed significantly, as evidenced by a decrease in the consumption of vegetables and cereals, an increase in the consumption of animal foods (of which pork dominates), and a slight increase in the consumption of eggs, fish, and dairy products (15). In recent years, scholars in China have paid increasing attention to the correlation between dietary patterns and the likelihood of HTN (16–19). Nevertheless, the findings from these studies have shown a lack of consistency. Therefore, we carried out a revised meta-analysis of observational studies to provide epidemiological evidence on how dietary patterns relate to the risk of HTN.



2 Materials and methods


2.1 Searching strategy

This article followed the PRISMA Standard guidelines (20). An exhaustive literature retrieval was undertaken through PubMed, Scopus, Web of Science, CNKI, and VIP database from 1 January 2004 to 14 March 2024. The subsequent key words and medical subject headings were implemented during the search: (diet pattern OR dietary pattern OR dietary patterns OR food pattern OR food patterns OR eating pattern OR eating patterns) AND (hypertension OR high blood pressure OR high blood pressures) AND (adults OR adult) AND (Chinese OR China). What’s more, we conducted a comprehensive evaluation of the reference lists of pertinent studies in order to identify additional studies.



2.2 Eligibility criteria

Articles that were in the original report and met the criteria in Table 1 were eligible for inclusion the meta-analysis. To minimize error, only the dietary patterns with similar factor loadings of foods were selected.



TABLE 1 Inclusion and exclusion criteria for selection.
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2.3 Data extraction

Three researchers autonomously reviewed the literature, gathered the data, and verified it for accuracy. In case of discrepancies, a consensus should be reached through consultation with a fourth party. The subsequent information was extracted for each specified study: first author’s surname, publication year, study design, number of participants, characteristics of population, diet assessment method, dietary patterns identified and potential confounders adjusted in analysis. With respect to multiple estimates, those with adjustment for the most confounding factors were chosen.



2.4 Quality assessment

The quality of the identified studies were evaluated using the National Institutes of Health Quality Assessment Tool for Observational Cohort and Cross-Sectional Studies (21). The evaluation tool comprises 14 criteria of equal weight, resulting in a maximum of fourteen points being assigned to each study. A score below 7 implied a high risk of bias, while a score between 7 and 10 suggested a moderate risk, and a score of 11–14 was deemed as low risk.



2.5 Statistical analysis

To assess HTN risk in the highest compared to the lowest category of the traditional southern Chinese pattern, the fruit and dairy pattern and the animal food pattern, we implemented this meta-analysis. The I2 and Q statistic were employed to determine statistical heterogeneity (22). I2 ≤ 50% and p > 0.10 suggested no heterogeneity among studies, and a fixed-effects model (Mantel–Haenszel method) was employed. Conversely, a random-effects model (DerSimonian and Laird method) was utilized (23). Multivariable adjusted odds ratios (ORs) with 95% confidence intervals (CIs) from each study were weighted and combined to calculate the summary OR and its 95% CI. We further carried out subgroup analysis based on study design (cross-sectional and cohort), sample size (≥ 5,000 and < 5,000), and with or without adjustment for several confounders to assess whether the differences affected our study conclusions. The robustness of the results was demonstrated by leave-one-out sensitivity analysis. Egger’s test, Begg’s test, and funnel plots were implemented to evaluate publication bias (24, 25). If substantial publication bias was identified, the trim-and-fill method was implemented to mitigate it (26). All statistical analyses were conducted with STATA version 17.0 (StataCorp LLC, College Station, TX 77845, USA). All p values were two-tailed, and p values < 0.05 were deemed as statistically significant, except where otherwise specified.




3 Results


3.1 Study selection

After a primary search, we screened 1,966 articles in total, of which 304 duplicates were deleted. Then, we eliminated 1,581 articles by going through the titles and abstracts whose study population, topic, or outcomes were deemed irrelevant. We excluded 59 articles after performing a thorough review of the remaining 81. Ultimately, 22 articles were eligible for inclusion in this meta-analysis. The flowchart of the stu2dy selection procedure is illustrated in Figure 1.

[image: Figure 1]

FIGURE 1
 Flow chart of study selection. PubMed, Public Medicine. CNKI, China national knowledge infrastructure. VIP, VIP Database for Chinese Technical Periodicals. RR, relative risk. HR, hazard ratio. OR, odds ratio. SBP, systolic blood pressure. DBP, diastolic blood pressure.




3.2 Study characteristics

The features of the identified 22 articles (27–48) are depicted in Table 2. Among them, one article (40) reported the results of two cross-sectional studies. Another article (31) conducted both a cross-sectional study and a cohort study. Consequently, the present meta-analysis comprised 20 cross-sectional studies (27–29, 31–46) and 4 longitudinal studies (30, 31, 47, 48). The papers were released from 2011 to 2023. Of these, five articles (27, 28, 31, 32, 42) analyzed the relationship between HTN and dietary patterns in gender-specific populations, and the remaining 17 articles (29, 30, 33–41, 43–48) examined the general population. The sample sizes of these investigations varied from 426 to 53,241. Dietary data were collected using a 3-day 24-h dietary review in 9 articles (27–31, 45–48), a food frequency questionnaire in 11 articles (32–36, 38, 40, 42–45), and a semi-quantitative food frequency questionnaire in 3 articles (37, 39, 41).



TABLE 2 Main characteristics of studies included.
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3.3 Quality assessment

All four of the included cohort studies were found to have high methodological quality (Table 3). By contrast, the remaining 20 cross-sectional studies were classified as having a medium risk of bias. The absence of temporal separation between exposures and outcomes was the main cause of bias risk in the cross-sectional researches.



TABLE 3 Quality assessment of included studies.
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3.4 Traditional southern Chinese pattern and hypertension

Of the 24 studies, 13 identified the ‘traditional southern Chinese diet’ as a dietary pattern; 3 of them were longitudinal studies (30, 31, 47) and the remaining 10 were cross-sectional studies (27, 28, 31, 34, 35, 37, 38, 41, 45, 46). Although this dietary pattern had been defined differently in different studies, in general, the traditional southern Chinese pattern was distinguished by substantial consumption of rice and vegetables, as well as moderate amounts of animal foods, especially pork. The forest plot in Figure 2A displays the risk of HTN in individuals with the highest category of this dietary pattern compared to the lowest category. A fixed-effects model was employed for data analysis, as no significant heterogeneity was observed (I2 = 10.7%, p = 0.329). The combined outcome demonstrated that greater adherence to traditional southern Chinese pattern was associated with a lower risk of HTN (OR = 0.95, 95% CI: 0.92–0.97, p < 0.001).

[image: Figure 2]

FIGURE 2
 Forest plots of dietary patterns and hypertension. (A) Chinese traditional southern dietary pattern and hypertension, (B) fruit and dairy dietary pattern and hypertension, (C) animal food dietary pattern and hypertension. OR, odds ratio. CI, confidence interval. M, male. F, female.




3.5 Fruit and dairy pattern and hypertension

Of the 24 studies, 14 identified the ‘fruit and dairy pattern’ as a dietary pattern; 2 of them were longitudinal studies (30, 47) and the remaining 12 were cross-sectional studies (27, 29, 31–33, 35–37, 41, 43, 45, 46). The fruit and dairy pattern tended to be highly loaded with fruit, milk and dairy products. A significantly reduced risk of HTN in the highest compared to the lowest category of the fruit and dairy pattern was apparent in Figure 2B (OR = 0.75, 95% CI: 0.64–0.89, p = 0.001), despite the considerable heterogeneity (I2 = 80.4%, p < 0.001). A random-effects model was implemented to integrate all investigations.



3.6 Animal food pattern and hypertension

Of the 24 studies, 14 identified the ‘animal food pattern’ as a dietary pattern; 2 of them were longitudinal studies (47, 48) and the remaining 12 were cross-sectional studies (27, 28, 35–42, 44). The animal food pattern was characterized to have high factor loadings for foods including pork and other livestock meat, poultry, animal organs, aquatic products/seafood, processed and cooked meat and eggs. The meta-analysis found no relationship between animal food pattern and HTN (OR = 1.06, 95% CI: 0.98, 1.15, p = 0.171) (Figure 2C). The random-effects model was employed to evaluate the data from these investigations due to the substantial heterogeneity (I2 = 51.9%, p = 0.007).



3.7 Subgroup analysis

A subgroup analysis was carried out in order to further explore the correlation among dietary patterns and HTN risk (Table 4). We found that dietary patterns and HTN were influenced by study design, sample size, and whether or not to adjust for multiple confounders. The negative association of the traditional southern Chinese pattern with HTN was evident in studies with cross-sectional designs, small sample sizes, and corrections for smoking, alcohol, physical activity, body mass index (BMI), or energy. The correlation between fruit and dairy pattern and HTN was more pronounced in studies with cross-sectional designs, small sample sizes, and corrections for smoking, alcohol, and BMI, but not for physical activity. In addition, we discovered a substantial positive correlation between animal food pattern and HTN in studies with a large sample size. As the impact of these variables is significantly in determining the linkage between dietary patterns and HTN risk, their disparities could potentially account for the observed heterogeneity across different studies.



TABLE 4 Subgroup analyses of dietary patterns and hypertension.
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3.8 Sensitivity analysis

In the analysis of the traditional southern Chinese pattern, the results were unstable, which became statistically non-significant on the exclusion of the study of Liu (27) Female (OR = 0.97, 95% CI: 0.91–1.04) (Figures 3A,B). For the fruit and dairy pattern and animal food pattern, the overall statistical significance of the meta-analysis did not change after the deletion of any individual study, indicating that the results were stable and credible (Figures 3C,D).

[image: Figure 3]

FIGURE 3
 Sensitivity analysis. (A) Chinese traditional southern dietary pattern, (B) forest plots of Chinese traditional southern dietary pattern and hypertension after omitting the study of Liu (27) Female, (C) fruit and dairy dietary pattern, (D) animal food dietary pattern. OR, odds ratio. CI, confidence interval. M, male. F, female.




3.9 Publication bias

No publication bias occurred in the traditional southern Chinese pattern studies (Begg’s test p = 0.484, Egger’s test p = 0.452) (Figure 4A) and animal food pattern studies (Begg’s test p = 0.837, Egger’s test p = 0.793) (Figure 4C) according to Begg’s and Egger’s tests. Despite the notable publication bias in the research on fruit and dairy pattern (Begg’s test p = 0.092, Egger’s test p = 0.046) (Figure 4B), the correlation continued to be significant following the inclusion of four more studies through the trim-and-fill method (OR = 0.64, 95% CI: 0.52–0.78, p < 0.001) (Figure 4D).

[image: Figure 4]

FIGURE 4
 Funnel plot. (A) Chinese traditional southern dietary pattern, (B) fruit and dairy dietary pattern before using the trim-and-fill method, (C) animal food dietary pattern, (D) fruit and dairy dietary pattern after using the trim-and-fill method, and the boxes represent the filled studies.





4 Discussion

As far as we know, this meta-analysis provides the most up-to-date findings on how dietary patterns impact the likelihood of developing HTN among Chinese adults. In the current study, the results indicated that the traditional southern Chinese pattern and the fruit and dairy pattern were relevant to a lower risk of HTN, whereas the animal food pattern had nothing to do with HTN risk. We incorporated data from 24 observational studies that involved 159,096 participants in this analysis.

Although different definitions are used, the traditional southern Chinese pattern consists mainly of grains (especially rice), vegetables, and meat (especially pork). It seems probable that the consumption of these foods is a significant contributor to the observed influence on HTN risk, especially vegetables. Vegetable consumption and HTN risk were discovered to be negatively correlated in a meta-analysis involving eight cohorts (49). Vegetables are a valuable source of dietary fiber, vitamins, minerals and phytochemicals (50). A systematic review conducted by Vitrag and his colleagues showed that a positive association was consistently observed between increased dietary fiber intake and lower BP levels (51). Dietary fiber affects blood pressure by forming a viscous gel in the gastrointestinal tract, delaying glucose absorption and digestion, and improving blood sugar control (52). Furthermore, the gut flora can ferment dietary fiber to synthesize short-chain fatty acids (SCFAs), which have the ability to reduce BP (53, 54). Relevant meta-analyses revealed that serum vitamin C concentration was oppositely related to both systolic blood pressure (SBP) and diastolic blood pressure (DBP) (55), and vitamin C supplementation could reduce SBP by −3.0 mmHg (95% CI, −4.7 to −1.3 mmHg; p = 0.001) over the short term (56). As an effective antioxidant and free radical scavenger, vitamin C can reduce the damage of oxidative stress to vascular endothelial cells (57–60). In addition, vitamin C potentiates the synthesis and bioactivity of endothelial nitric oxide (NO) (a vital antioxidant and vasodilator) by increasing intracellular tetrahydrobiopterin (61, 62). Vitamin E also reduces BP through a number of mechanisms and its main biological function is antioxidant (63–65). Vegetables are good sources of magnesium and potassium, whose role in the regulation of BP is well established in previous studies (66–68). The mechanisms of potassium’s hypotensive effect include: promoting sodium excretion in urine, endothelium-dependent vasodilation, increasing endothelial NO production, and inhibiting the sympathetic nervous system (69). It has been reported that magnesium ions can directly stimulate the production of prostacyclin and NO, induce vasodilation, act as a natural calcium channel blocker, decrease intracellular calcium and sodium, and thus reduce peripheral vascular resistance and BP (70). The flavonoids and carotenoids contained in vegetables regulate BP by their ability to inhibit free radicals, reduce reactive oxygen species-induced damage, reduce oxidative stress and inflammatory responses, and increase NO bioavailability and bioactivity (71, 72). A dose–response meta-analysis of prospective cohort studies showed that compared to non-flavonoid consumption, the risk of incident HTN was reduced by 3% (relative risk (RR): 0.97, 95% CI: 0.94–0.99) at 500 mg/d intake (73). A meta-analysis by Behzadi et al. (74) revealed that carotenoid supplementation prominently reduced SBP (weighted mean difference (WMD), −2.492 mmHg; 95% Cl, −4.52, −0.47; p = 0.016) and DBP (WMD, −1.60 mmHg; 95% Cl, −2.73, −0.47; p = 0.005). A meta-analysis carried out by Jiang and others (75) with 23 articles determined that traditional Chinese dietary patterns characterized were related to a lower risk of obesity, which was regarded as a crucial risk factor for HTN.

Compared to the lowest category of the fruit and dairy pattern, the highest category had a 25% reduction in HTN risk in our findings. This beneficial association can be explained by the beneficial influence of fruit and milk on BP. Recently, Madsen and his colleagues conducted a meta-analysis including 18 prospective studies and demonstrated that fruit intake was connected to a decrease HTN risk (RR: 0.91, 95% CI: 0.85–0.97) (76). Fruits are rich in potassium, magnesium, vitamin C, folate, flavonoids, and carotenoids, which are thought to reduce BP by enhancing endothelial function, modulating baroreflex sensitivity, promoting vasodilation, and boosting antioxidant activity (58, 72, 73, 77–79). Recent meta-analysis carried out by Chen and his co-workers, hinted that total dairy intake was linked to a diminished HTN risk (RR for highest compared with lowest level of intake: 0.91, 95% CI: 0.86–0.95; RR for 1 serving/d increase: 0.96, 95% CI: 0.94–0.97) (80). It has been proposed that the beneficial effects of milk and dairy products on HTN are attributed to a number of ingredients such as calcium, potassium, or lactate tripeptides (81–83). Dietary calcium can regulate BP by secreting parathyroid hormone, promoting sodium ion excretion, regulating the sympathetic nervous system, and changing intracellular free calcium levels (84). During milk fermentation, bioactive peptides are produced that inhibit angiotensin-converting enzyme, thereby maintaining normal BP (85).

Our findings showed no significant correlation between the animal food pattern and HTN. Our results contradicted some former studies that suggested a positive correlation between this dietary pattern and HTN risk (35, 39, 42, 47). This null relationship might have various reasonable causes. Above all, it may be due to interactions between different food categories. Numerous studies have confirmed that red meat consumption (especially processed red meat) and poultry consumption are related to an incremental risk of HTN, whereas the intake of fish or eggs is inversely connected with HTN risk, so the harmful effects may be offset by the protective effects of other food groups (86–89). Secondly, the intake of different parts of the same food was unknown, and the complex effects of various components after entering the body were unknown, which need to be further explored. For example, livestock meat is an excellent source of fat supply and a provider of high-quality protein (89). It has been reported that the protein hydrolysates of meat and muscle have strong vasopressor activity (90). A research completed by Zhou and others has proven that there is a window of consumption (at appropriate levels) of proteins, whether from fish, eggs, red meat sources (including unprocessed) or poultry sources, in which the risk of HTN is low (91). Thirdly, the zero correlation may lie in the fact that the sample size of the survey was not large enough. Subgroup analysis implied a significant positive correlation between HTN and the animal food pattern in studies with larger sample sizes. Compared to studies with large sample sizes, studies with small sample sizes have lower statistical validity and are more susceptible to extreme values or outliers affecting the overall results. More studies with larger sample sizes are needed to determine the true impact of the animal food pattern on the risk and severity of HTN. Finally, it pertained to a number of potential confounding factors that we did not take into consideration or that we were unable to quantify, such as cooking methods.

First of all, there was significant heterogeneity in the included studies. This could be attributed to extensive differences in the collection and analysis of dietary data, inconsistent adjustment of multifarious confounders, and the recognition of dietary patterns. While we endeavored to align the factor loads of included studies as closely as possible, the practical factor loads of the identical foods in semblable dietary patterns were never precisely consistent across studies. In subgroup analyses, we also observed that study design, sample size, adjustments for smoking, alcohol, physical activity, BMI, or energy had a significant impact on the dietary patterns and HTN. However, limited by the amount of research included, we were unable to investigate all possible sources of heterogeneity. Secondly, cross-sectional designs were employed in the majority of studies, which are more prone to recall and selection bias than cohort designs, particularly in case of diet recall bias. Furthermore, the cross-sectional studies were not suitable for causal reasoning and did not permit the evaluation of any potential trends. Thirdly, all studies included in this meta-analysis were conducted in China, and as dietary intake is influenced by ethnic, geographic, and social factors, the results cannot be extended to all populations. Last but not least, the instability of the results in sensitivity analysis of the traditional southern Chinese dietary pattern suggested that additional pertinent articles are required to delve into this connection. In the fruit and dairy pattern studies, publication bias was identified. Nonetheless, the inverse association remained significant after the pruning and filling method was used.



5 Conclusion

The results of our meta-analysis showed that Chinese traditional southern dietary pattern and fruit and dairy dietary pattern were strongly associated with the risk of HTN. Higher adherence to these two dietary patterns may be beneficial in reducing the risk of HTN. However, there was no evidence to indicate the level of risk of high, moderate or low risk of HTN based on dietary patterns. Subgroup analyses showed that the negative association between these two dietary patterns and the risk of HTN was influenced by study design, sample size, and multiple potential confounders. Future high-quality prospective studies with larger sample sizes and strict control of confounders are needed to further validate our findings and explore their dose–response relationships.
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‘marital status, occupational status, physical
activity, BMI, WC, complication, smoking, alcohol

drinking, sedentary behavior

Sex, age, marital status, education, smoking,
alcohol drinking, sleeping disorders, BMI,
sedentary time, sleep time, diabetes, hyperlipemia,
coronary heart discase, cerebral apoplexy and

other chronic discases, energy intake

Age, sex, area, physical activity, smoking, alcohol

drinking

Age, sex, physical activity; smoking, alcohol
drinking

Age, sex, BMI, smoking, alcohol drinking, marital
status, education level, place of residence, daily

exercise time, occupation

Age, sex; education level, marital status, annual
household income, exercise, smoking, alcohol
drinking, central obesity; BMI, dyslipidemia,
diabetes

Age, gender, area

Age, nationality; education level, income, exercise,

smoking

‘Age, gender,living area, individual income,
education level, physical activity, smoking status,
alcohol consumption, baseline SBP, baseline DBP,
total energy intake, sodium intake, BMI

Sex, age, residence, region, marital status,
education level, per capita annual family income,
smoking status, drinking habits, sleep duration,
phy
BMI, SBP at baseline, DBP at baseline

Lactivity time, sedentary time, total energy,

Age, living status, education level, smoking status,

alcohol consumption, total energy intake

Sex, age, energy intake, education, smoking,

alcohol drinking, sleeping disorders, daily salt
intake, sedentary time, WC, family history of

hypertension

Sex, age, education, physical activity, BMI

‘Age, sex, occupation, personal annual income,
education, physical activity, smoking, alcohol
drinking, BMI FPG, TC, TG, HDL-C, LDL-C

ion and Health Survey; SQFFQ, semi-quantitative food frequency questionnaire; FFQ, food frequency
. high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol
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1. Was the research question or
objective in this paper clarly 1 1 1 1 ! 1 1 1 ! 1 ! 1 1 1 1 1 1 1 1 1 1 i 1 1
stated?

2. Was the study population
clearly specified and defined?

3. Was the participation rate of
eligible persons at least 50%?

4. Wereallthe subjectsselected
or recruited from the same or
similar populations (including
the same time period)? Were
inclusion and exclusion criteria
for being n the study
prespecified and applied
uniformly toall participants?

5. Was a sample size justification,
power description, orvariance | 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 ' ' 1 1 1 1 1
and effect estimates provided?

6. For the analyses in this paper,
were the exposure(s) of interest
measured prior to the
outcome(s) being measured?

7. Was the timeframe suffcient
50 that one could reasonably

expect to see an association 0 1 0 0 0 0 0 o 0 1 0 0 0 0 0 0 0 0 1 1 0 0 0 0
between exposure and outcome

it existed?

8. For exposures that can vary in
amount or level,did the study

examine different levels of the

exposure asrelated to the 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
outcome (e.g. categories of

exposure, or exposure measured

as continuous variable)?

9. Were the exposure measures
(independent variables) clearly

defined, vald,reliable, and 1 1 1 1 ! 1 1 1 ! 1 ! 1 1 1 1 1 1 1 1 1 1 i 1 1
implemented consistently across

all study participants?

10. Was the exposure(s) assessed 0 0 0 0 1 0 0 0 0 0 0 0 0 1 1 0 0 0 0
more than once over time?

11, Were the outcome measures | 1 1 1 1 1 1 1 1 1 1 1 ' 1 1 1 ' ' ' 1 1 1 1 1 1
(dependent variable) clarly

defined, vald, relable, and

implemented consistently across

all study participants?

12, Were the outcome assessors | 1 1 1 1 ' 1 1 1 [ I 1 1 ! 1 1 1 1 1 1 1 ! 1 1
blinded to the exposure status of
participants?

13. Wasloss o follow-up after 0 1 0 o 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1 1 0 0 0 0
baseline 20% or less?

14 Were key potential 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
confounding variables measured

and adjusted statstcallyfor their

impact on the relationship

between exposure(s) and

outcome(s)?

Total score 10 14 10 10 10 10 10 9 0o 10 10 10 0 10 10 10 1 uo w0 10 10 10
Risk M L M M M M MM M LM M M M M| M M M L LM M M M

L, Low. M, Medium.
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Dietary patterns No. of studies Combined risk estimate Test of heterogeneity

OR (95% CI) P (e]
Chinese traditional southern 17 095 (092,0.97) <0001 17.92 107 0329
Study design
Cross-sectional 3 0.94(091,0.97) <0001 1182 00 0.460
Cohort 4 101 (0.92,1.11) 0832 393 236 0270

Sample size
Large (> 5,000) 4 097 (089,107) 0573 172 00 0633
Small (< 5,000) 13 094(091,097) <0.001 1573 27 0204

Adjustment for confounders

Smoking
Yes 12 0.95(0.92,0.97) <0.001 1025 0.0 0.508
No 5 0.93(0.78,1.10) 0391 7.62 475 0.106

Alcohol
Yes 11 0.94(0.91,0.97) <0.001 13.83 27.7 0.181
No 6 1.05(0.93,1.19) 0.404 0.95 0.0 0.967

Physical activity
Yes 10 0.95(0.92,0.97) <0.001 932 34 0.408
No ¥ 0.94 (0.80,1.09) 0399 8.58 30.1 0.198

BMI
Yes 10 0.94(0.91,0.97) <0.001 11.62 225 0.236
No ¥ 1.06 (0.93,1.21) 0396 336 0.0 0762

Energy
Yes 10 0.95(0.92,0.97) <0.001 9.76 7.8 0371
No ¥ 0.93 (0.80,1.08) 0349 8.12 26.1 0.229
Fruit and dairy 15 075 (0.64,0.89) 0001 7151 804 <0001

Study design
Cross-sectional 13 0.70 (0.57,0.86) 0.001 54.15 778 <0.001
Cohort 2 ' £ & / 1

Sample size
Large (= 5,000 3 0.99(0.89,1.09) 0.797 248 194 0.289
Small (< 5,000) 12 0.67(0.55,0.82) <0001 4402 750 <0001

Adjustment for confounders

Smoking

Yes n 0.74(0.61,0.90) 0002 o114 844 <0001

No 4 0.78(0.56,1.10) 0.162 690 565 0075
Alcohol

Yes 9 0,69 (0.55,0.87) 0002 59.19 865 <0001

No 6 0.87(0.69,1.09) 0218 10.26 513 0.068
Physical activity

Yes 8 0.90(0.80,1.02) 0090 1438 513 0045

No 7 055 (0.38,0.80) 0.002 3378 822 <0001
BMI

Yes 9 0.71(0.56,0.89) 0.003 57.66 86.1 <0001

No 6 0.81(0.64,1.04) 0.098 1323 622 0021
Energy

Yes 7 0.85(0.72,1.00) 0.049 2018 703 0,003

No 8 0,65 (0.47,0.90) 0.009 4039 827 <0001

Animal food 17 106 (0.98,1.15) 0171 3326 519 0007
Study design

Cross-sectional 15 1.04(0.95,1.15) 0409 3035 539 0,007

Cohort 2 1 / / / /
Sample size

Large (2 5,000) 6 112.(1.03,1.22) 0012 118 553 0048

Small (< 5,000) n 0.98 (0.86,1.11) 0751 1562 360 0111

Adjustment for confounders

Smoking
Yes 13 107 (098,1.17) 0144 3052 607 0,002
No 4 098 (081,1.19) 0565 194 00 0584

Aleohol
Yes 12 1,06 (097,1.16) 0193 2988 632 0,002
No 5 1.02(086,1.22) 0808 il 00 0540

Physical activity

Yes 13 1.06 (0.98,1.15) 0.172 2636 545 0.010

No 4 1.07 (0.77,1.47) 0.699 675 55.6 0.080
BMI

Yes 13 1.07 (0.97,1.18) 0.198 28.58 58.0 0.005

No 4 1.00 (0.91,1.10) 0.994 202 0.0 0.569
Energy

Yes 4 1.05(0.91,1.20) 0518 5.37 441 0.147

No 13 1.07 (0.96,1.19) 0.228 27.55 56.4 0.006

OR, odds ratio. CI, confidence interval. BMI, body mass index.
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Potentially relevant publications identified from electronic database searches (n=1966):
PubMed:137 Web of Science:247 Scopus:877 CNKI:367 VIP:338

or abs
(n=1

Articles sereend by title

stract
662)

304 duplicates excluded

Full-text articles assessed for
possible eligibility
(n=81)

1581 articles excluded for not fulfilling the inclusion criteria:
“Reviews, systematic reviews, guidelines, commentaries,
meta-analyses (n=538)

-Participants didn't fit the bill (n=285)
-Irrelevant topics (n=748)
-Study design didn't meet the standards (n=10)

Articles finally included in
meta-analysis
(n=22)

59 full-text articles excluded:
“Focused on single food and/or nutrient (n=2)
“Not relevant exposure (n=19)
-Lack of complete data (n=7)
-Not conducted in adults (n=2)
-Participants not categorized by groups of dietary
pattern scores (n=2)
-Not relevant outcome (n=1)
“The definition of hypertension did not meet the
criteria (n=1)
Not provided RR, HR, or OR for the highest
compared with the lowest category of dietary
patterns (n=18)
-Relationship of dietary pattern scores with SBP
and/or DBP (n=7)
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