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Comment on “Plant-based diet and risk of arthritis: a nationwide 
cohort study of the Chinese elderly population” by H. Zhang, J. 
Liang, Y. Han, J. Tian, Y. Tu, R. Fan, W. Zhu, Z. Zhang and H. Zhao, 
Food & Function, 2025, 16, 6576
Tong Xin, a Che Wang,b Cuiting Gong, a Jingjing He, a Xiaoping Wang, a and Aijing Liu*a

 

We read with great interest the nationwide cohort study by 
Zhang et al.,1 which reported that higher adherence to a 
plant-based diet was associated with a reduced risk of 
arthritis in older Chinese adults. The authors concluded that 
promoting plant-based dietary patterns may help delay 
arthritis onset and support healthy aging. While these 
findings are important, it should be noted that “arthritis” 
encompasses heterogeneous conditions, mainly including 
rheumatoid arthritis (RA) and osteoarthritis (OA)2. RA 
patients may benefit from anti-inflammatory components of 
plant-based diets3, but the effects in OA-specific populations 
remain unclear.

Using data from 12,125 Chinese adults aged ≥ 65 years 
without baseline arthritis from the Chinese Longitudinal 
Healthy Longevity Survey (CLHLS, 2008–2018), we excluded 
participants with self-reported or clinically suspected RA to 
focus on OA-specific risk (Supplementary Fig.S1). Dietary 
intake was assessed using a simplified 16-item food 
frequency questionnaire, and plant-based diet indices—
overall PDI, healthful PDI (hPDI), and unhealthful PDI 
(uPDI)—were calculated according to established scoring 
methods. Associations between PDIs and incident OA were 
estimated using Poisson regression and restricted cubic 
splines, adjusting for age, sex, residence, education, lifestyle 
factors, body mass index, hypertension, and vitamin 
supplement use (Supplementary Tables S1–S3). Participants 
with higher PDI scores were generally younger, more likely 
male, and had higher BMI and family income (Supplementary 
Table S1). Other baseline characteristics followed similar 
trends across hPDI and uPDI (Supplementary Tables S2–S3).

Over a median follow-up of 3.2 years, 1,199 participants 
developed OA (incidence rate 9.9 per 1,000 person-years). 
Higher overall PDI and healthful PDI (hPDI) were associated 
with increased OA risk. Compared with participants in the 
lowest tertile, the relative risk (RR) for OA was 1.19 (95% CI 
1.04–1.36) for the highest tertile of overall PDI and 1.25 (95% 
CI 1.09–1.43) for the highest tertile of hPDI (Fig.1). No 
significant association was observed for the unhealthful PDI 
(uPDI). Dose–response analyses using restricted cubic splines 
indicated a near-linear increase in OA risk with higher PDI and 
hPDI scores (Fig.2). Subgroup analyses revealed that the 
associations were more pronounced among adults aged ≥
75 years, whereas other stratified factors showed generally 
consistent patterns (Fig.3).

Food-item specific analyses revealed that higher intakes of 
vegetables, preserved vegetables, tea, and garlic were linked 
to increased OA risk, whereas frequent consumption of egg, 
milk, beans, and sugar was associated with lower risk (Figure 
4). These patterns suggest that the overall protective effect 
of plant-based diets observed in broad arthritis populations 
may not apply uniformly to OA-specific populations.

The observed heterogeneity in food-level associations 
suggests that the impact of plant-based diets on OA in the 
elderly is complex and likely driven by a combination of 
specific nutrient density, such as sodium and calcium 
content, co-occurring dietary habits, and potential residual 
confounding, rather than the plant source alone. Strict or 
predominantly plant-based diets in older adults have been 
associated with lower intakes or reduced bioavailability of 
calcium, high-quality protein, vitamin D, and vitamin B124, all 
of which are essential for cartilage matrix maintenance, 
subchondral bone integrity, and periarticular muscle 
support5, 6. This risk may be further exacerbated by age-
related reductions in gastric acidity and digestive efficiency, 
as well as by antinutritional factors in plant foods, such as 
phytates and oxalates, that impair mineral absorption7. 
Consistent with this hypothesis, our item-level analyses 

a.Department of Rheumatology and Immunology, The Second Hospital of Hebei 
Medical University, Shijiazhuang, 050000, Hebei Province, P.R. China.

b.b. Department of Medical and Pharmaceutical Informatics, Hebei Medical 
University; Shijiazhuang, 050017, Hebei Province, P.R. China.
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showed inverse associations between OA risk and 
consumption of eggs8, milk9, and beans10, which provide 
bioavailable protein, calcium, vitamin D, magnesium, and 
anti-inflammatory bioactive compounds that support joint 
and bone health. In contrast, higher intakes of vegetables11, 
preserved vegetables12, and tea13 were associated with 
increased OA risk, which may be related to excessive sodium 
exposure, altered oxidative balance, or context-dependent 
pro-inflammatory effects of certain phytochemicals when 
consumed frequently in susceptible populations. The 
observed associations for sugar and garlic likely reflect 
dietary habits of Chinese older adults, with sugar intake 
(often used in cooking rather than as sugary beverages) 
serving as a proxy for dietary variety, and garlic intake (partly 
from preserved or processed garlic) unlikely to directly 
represent the biological effects of fresh garlic itself. 
Together, these findings suggest that the health effects of 
plant-based diets on OA are heterogeneous and are strongly 
influenced by specific food composition rather than by 
dietary pattern alone.

In this cohort, we identified 1,199 incident OA cases and 
excluded 133 participants with a history of rheumatism. 
Although the excluded group was small, removing these 
potential inflammatory cases is critical. RA typically responds 
robustly to anti-inflammatory plant-based diets, with studies 
showing clinical improvements in as few as 7 days14. In 
combined analyses, this strong and rapid protective signal 
can disproportionately skew the overall risk estimate, 
masking the specific associations observed in degenerative 
OA. Therefore, excluding rheumatism prevents 
'inflammatory bias' from obscuring the true risk profile of the 
OA-dominant population.

Our findings highlight that the impact of plant-based diets 
may differ across arthritis subtypes. Contrary to its known 
anti-inflammatory benefits in RA, higher adherence to plant-
based diets may not confer protective effects in OA, 
potentially due to nutrient deficiencies or biomechanical 
factors in elderly populations15. While anti-inflammatory 
benefits may drive protective effects in RA, OA risk may be 
influenced by other factors, such as nutrient composition, 
joint load, and metabolic processes. Therefore, clinicians and 
policymakers should prioritize a disease-subtype specific 
approach. Rather than assuming uniform benefits, dietary 
guidance for OA prevention in older adults should explicitly 
emphasize optimizing overall dietary quality and nutrient 
density to balance musculoskeletal support with the 
management of specific dietary risks. Future research is 
warranted to explore the mechanistic basis of these 
differences and to refine dietary guidance for OA prevention.

There are several limitations that should be acknowledged 
when interpreting our findings. First, arthritis subtypes were 
based on self-reported information, and OA was 
approximated by excluding participants reporting RA. Some 
misclassification may remain, although OA accounts for the 

vast majority of arthritis cases in older Chinese adults, and 
any residual bias would likely attenuate the observed 
associations. Second, dietary intake was assessed only at 
baseline via a simplified food frequency questionnaire, 
precluding the analysis of changes over time and introducing 
potential measurement error. Third, although we adjusted 
for numerous sociodemographic, lifestyle, and clinical 
factors, residual confounding by unmeasured variables, such 
as medication use or comorbidities not recorded in the 
survey, cannot be excluded. Fourth, the study population 
consisted of older Chinese adults, which may limit the 
generalizability of our findings to younger populations or 
those from other regions. Finally, it is important to note that 
this study represents a post-hoc exploratory analysis of an 
existing dataset. Consequently, the observed associations 
should be interpreted with caution and considered 
hypothesis-generating, requiring further verification in 
prospective cohorts with pre-specified endpoints.
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Figure

Fig.1 Associations between baseline PDI, healthful PDI, 
unhealthful PDI, and incident OA risk. CI: confidence interval; 
RR: relative risk; PDI: plant-based diet index. Model 1 
adjusted for age and sex. Model 2 adjusted for model 1 plus 
ethnicity, residence, education, smoking, drinking, exercise, 
annual family income, overweight/obesity, hypertension, 
and use of vitamin supplements.

Fig.2 Dose-response association between baseline PDI, 
healthful PDI, unhealthful PDI, and incident OA risk. CI: 
confidence interval; RR: relative risk; PDI: plant-based diet 
index. Model 1 adjusted for age and sex. Model 2 adjusted for 
model 1 plus ethnicity, residence, education, smoking, drinking, 
exercise, annual family income, overweight/obesity, 
hypertension, and use of vitamin supplements.

Fig.3 Subgroup analyses of associations between baseline PDI, 
healthful PDI, unhealthful PDI, and incident OA risk, stratified 
by age, sex, ethnicity, residence, illiterate, annual family 
income, smoking, drinking, regular exercise, BMI group, and 
hypertension. Models adjusted for all covariates excepting the 
subgroup factor.

Fig.4 Forest plots showing the associations between baseline 
consumption of specific food items and OA risk. Models 
adjusted for age, sex, ethnicity, residence, illiterate, annual 
family income, smoking, drinking, regular exercise, BMI group, 
and hypertension.
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Supplemental data
Table S1. Baseline characteristics of included individuals 
stratified by baseline PDI quantiles.
Table S2. Baseline characteristics of included individuals 
stratified by baseline healthful PDI tertiles.
Table S3. Baseline characteristics of included individuals 
stratified by baseline unhealthful PDI tertiles.
Fig.S1 Flow chart of included participants.
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