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Abstract
Objective  The present study aimed to identify factors associated with distinct trajectories of physical activity (PA) 
patterns in Mexican adults during a 16-year follow-up.

Methods  We included 9,958 adults aged 35 years or older enrolled in The Mexico City Prospective Study, a 
prospective cohort study conducted from 1998 to 2004 to 2015–2019. PA was assessed through self-reported 
questionnaires and categorized into three patterns: inactive, weekend warrior, and regularly active. PA pattern 
trajectories were derived from the two assessment periods and classified into four categories: inactive stable, 
decreased, increased/weekend warrior stable and regularly active stable. Sociodemographic characteristics, 
nutritional status, lifestyle factors, and health history were collected at baseline.

Results  Of the total sample, 66.7% were inactive stable, 14% decreased, 15% increased/weekend warriors stable, 
and 4.3% regularly active stable. Results revealed that women (OR = 1.75, 95%CI: 1.33–2.30), no educational level 
(OR = 14.72, 95%CI: 5.83–37.15) and obesity (OR = 1.75, 95%CI: 1.48–2.08) were associated with higher odds of being 
inactive stable. Among women, middle-aged was associated with lower odds of being inactive stable (OR = 0.71; 
95%CI: 0.53–0.95), while no educational level (OR = 20.69; 95%CI: 6.25–68.52), obesity (OR = 1.91; 95%CI: 1.45–2.51), 
fruit and vegetable consumption “<5x/week” (OR = 2.05; 95%CI: 1.53–2.74) were associated with greater odds of being 
inactive stable. For men, no educational level (OR = 7.30; 95%CI: 1.65–32.25), fruit and vegetable consumption “<5x/
week” (OR = 2.73; 95%CI: 1.91–3.90) were associated with higher odds of being inactive stable.

Conclusion  Sex, age, education level, obesity, and fruit and vegetable consumption were associated with distinct 
trajectories of PA patterns. The factors associated with these trajectories varied by sex.
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Introduction
Regular physical activity (PA) is an important health 
behavior that contributes to preventing chronic diseases 
and reducing mortality risk [1]. Despite its health ben-
efits, reducing physical inactivity in the adult population 
has been a major challenge for public health policies [2]. 
It is estimated that one-third of the global population 
does not meet PA recommendations, and most coun-
tries are far from achieving the goal of reducing physical 
inactivity to 15% by 2030 [3]. In Latin America, the situ-
ation is even more concerning because the region exhib-
its an average prevalence above the global average (31.3% 
vs. 36.6%) and shows a high disparity between age and 
sex [3]. Data from national surveys in Mexico, the sec-
ond most populous country in Latin America, indicate a 
significant increase in inactive individuals from 2006 to 
2018, rising from 14 to 20.8% [4].

Physical inactivity is responsible for approximately 7% 
of all deaths and up to 8% of non-communicable chronic 
diseases worldwide, with the highest number of individu-
als living in middle-income countries, such as Mexico [5]. 
Physical inactivity also represents a significant economic 
and health burden on public finances [2]. However, to 
bring about changes in the population, public policies 
that encourage and facilitate PA are necessary [6]. Iden-
tifying sociodemographic characteristics and lifestyle 
factors within a population that may be associated with 
changes in this behavior over the life course is essential to 
guide and enhance public policies in countries [6, 7].

It is known that physical inactivity tends to increase 
with age [8]. However, other factors may be associated 
with PA trajectories throughout life [9]. A systematic 
review of longitudinal studies that tracked PA trajecto-
ries showed that the most commonly analyzed factors are 
socioeconomic status, family or social support, sociode-
mographic characteristics, health behaviors, and health-
related variables [9]. Having a higher income or a 
healthier diet has also been associated with an increased 
likelihood of maintaining an active trajectory while 
smoking or having a diagnosis of chronic diseases has 
been associated with a decline in PA over time [9].

The trajectory of PA and its related factors is still a 
novel area of research [9], Therefore, there is still a need 
for studies to expand the evidence base on the topic. Fur-
thermore, all studies included in the review were con-
ducted in high-income countries (in Europe, the USA, 
Canada, Australia, or Taiwan), and identifying PA trajec-
tories in countries beyond the world’s leading economies 
is a gap that needs to be addressed [9]. The present study 
aimed to identify factors associated with distinct trajec-
tories of PA patterns in Mexican adults during a 16-year 
follow-up.

Methods
Study design and sample
The Mexico City Prospective Study is a prospective 
observational study with a sample of Mexican adults, 
conducted in the capital (Mexico City) and two neigh-
boring districts (Coyoacán and Iztapalapa). More details 
about the study and methodological procedures can be 
found in a separate publication [10]. In summary, the 
study was conducted with the support of the Mexican 
Ministry of Health, the Oxford Clinical Trial Service 
Unit (CTSU), and the UK Wellcome Trust. All data were 
collected in participants’ homes by previously trained 
nurses, and the data used in this report were obtained 
through an open-access data request made to the lead 
investigators of the Mexico City Prospective Study. The 
study involved over 150,000 Mexican adults aged 35 or 
older at the time of evaluation. The baseline occurred 
between 1998 and 2004, and the resurvey between 2015 
and 2019.

A total of 159,517 individuals participated in the study. 
We excluded participants who did not participate in the 
resurvey (n = 149,374), those without PA data at baseline 
and resurvey (n = 117), and those without baseline data 
on the variables considered in this study (n = 68). Our 
final analytical sample included 9,958 participants (age 
range: 35 to 96 years) with an average follow-up time of 
16.19 ± 2.12 years (mean ± SD) between the baseline and 
resurvey.

Ethics approval
The study followed the Declaration of Helsinki guide-
lines for research on human beings and was approved by 
the scientific and ethics committees within the Mexican 
National Council of Science and Technology (approval 
number 0595 P-M), the Mexican Ministry of Health, 
and the Central Oxford Research Ethics Committee 
(C99.260). Participants gave informed consent before 
taking part in the study.

Assessment of the pattern and trajectory of physical 
activity
This assessment focused on characterizing the frequency 
and patterns of PA accumulation over time, rather than 
measuring its volume or intensity. PA was assessed 
through questionnaires. During the baseline, participants 
were asked whether they engaged in exercise or sports 
(yes or no) and how often they performed PA per week 
(less than once a week, one or two times per week, or 
three or more times per week). Sixteen years later, dur-
ing the resurvey, participants were again asked whether 
they exercised or played sports (yes/no) and how many 
days per week they exercised (open numeric response). 
Although the question formats differed slightly between 
assessments (categorical at baseline versus continuous at 
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resurvey), both referred to the same core domains of PA. 
Individuals were categorized into three groups accord-
ing to their PA pattern: “inactive” (no exercise or sports), 
“weekend warrior” (engaging in exercise or sports up 
to one or two times per week), and “regularly active” 
(engaging in exercise or sports three or more times per 
week) [10, 11]. It is important to note that the “weekend 
warrior” category in this study refers solely to individu-
als reporting 1–2 sessions per week, regardless of dura-
tion or intensity, and does not imply compliance with 
PA guidelines [11]. These questions have demonstrated 
acceptable validity and good reproducibility in previous 
analyses within the Mexico City Prospective Study cohort 
and other population-based studies [11–13].

Based on the pattern of PA reported baseline and resur-
vey, PA trajectory was categorized as follows: “inactive 
stable” (inactive at both evaluation points), “decreased ” 
(regularly active to weekend warrior or inactive; weekend 
warrior to inactive), “increased/weekend warrior stable” 
(inactive to weekend warrior or regularly active; week-
end warrior at baseline and resurvey; weekend warrior to 
regularly active), and “regularly active stable” (regularly 
active at baseline and resurvey) [14].

Covariates
Covariates were self-reported at baseline. Age was 
reported and categorized as “adult” (19–44 years), 
“middle age” (45–64 years), or “older adult” (65 years 
or older). Marital status was classified as “not married” 
(single, divorced, separated, or widowed) or “married/
cohabiting” (living together or married). Educational 
level was classified as: “no,” “incomplete primary,” “com-
plete primary,” “secondary,” and “tertiary education” [15]. 
Income, measured in Pesos/week, was categorized into 
three tertiles [16]. Tertile 1 ranged from 0 to 0 Pesos/
week (median: 0; Interquartile Range [IQR]: 0–0), ter-
tile 2 from 4 to 1200 Pesos/week (median: 900; IQR: 
500–1050), and tertile 3 from 1225 to 90,000 Pesos/week 
(median: 2500; IQR: 2000–4000).

Height (measured with a wooden triangle and a 3  m 
long measuring tape) and weight (measured using porta-
ble analogue scales) were obtained [10]. Body mass index 
(BMI) was calculated using the formula BMI = weight 
(kg)/height (m)² and classified as “obese” (≥ 30.0) or 
“non-obese” (< 30.0) [17].

Alcohol consumption was classified as “current drink-
ers” (up to 3 times a month, up to 2 times a week, or 3 or 
more times a week) or “abstainers” (never or former) [18]. 
Smoking behavior was categorized as “current smoker” 
(less than daily, less than 10/day, or more than 10/day) 
or “not smoking” (never or former quit – more than 3 
years ago) [19]. Fruit and vegetable consumption as “<5x/
week” or “>5x/week”, and sleep time as “inadequate” or 

“adequate” (7–9 h for adults and 7–8 h for older adults) 
[20, 21].

Participants also provided self-reported information 
on medical diagnoses related to 17 diseases, including 
emphysema, heart attack, angina, asthma, stroke, chronic 
kidney disease, peptic ulcer, cirrhosis, hypertension, dia-
betes, various types of cancer, and peripheral artery dis-
ease [10]. The responses were classified as “no disease,” 
“at least one disease,” or “two or more diseases.”

Statistical analysis
​ The categorization of the dependent variable repre-
senting PA trajectories was determined through a com-
parative model selection process. This process involved 
testing alternative conceptual groupings of the PA pat-
terns (i.e., different ways of classifying individuals into 
trajectory groups based on their PA patterns at baseline 
and resurvey). We utilized the Akaike Information Cri-
terion (AIC) and Bayesian Information Criterion (BIC) 
to evaluate these alternative models [14, 22]. The cat-
egorization that yielded the lowest AIC and BIC values, 
indicating the optimal balance of model fit and parsi-
mony, was chosen as the most appropriate. This approach 
enabled us to identify the most robust and interpretable 
set of distinct PA trajectories.

Descriptive characteristics of the sample were pre-
sented using frequency and percentage. Multivariable 
multinomial logistic regression models were performed 
to estimate Odds Ratio (OR) and 95% confidence inter-
val (95%CI) for the factors (independent variables) asso-
ciated with distinct PA patterns trajectories (dependent 
variable) [14, 23]. The dependent variable was PA pat-
tern trajectory, categorized as inactive stable, decreased, 
and increased/weekend warrior stable, with regularly 
active stable as the reference category. Given the rela-
tively smaller size of the “regularly active stable” refer-
ence category, robustness analyses were performed using 
alternative reference groups, with results consistently 
supporting the main findings (Additional File 1). Fac-
tors included in the model were sex, age, marital status, 
educational level, income, nutritional status, alcohol 
consumption, smoking behavior, fruit and vegetable con-
sumption, sleep time, and disease history. We also per-
formed stratified by sex, given the consistent evidence 
that men and women differ in their PA levels [24], as well 
as in the psychosocial, cultural, and environmental deter-
minants that influence these behaviors [25–28]. This 
stratification allows for a more accurate interpretation of 
sex-specific factors associated with PA trajectories and 
is supported by prior literature [12, 24, 25]. A sensitivity 
analysis was performed to compare the characteristics of 
the initial and final samples, utilizing Chi-Squared tests 
to investigate potential differences in representativeness 
due to sample attrition. Variance Inflation Factor (VIF) 
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values (acceptable if < 10) and tolerance levels (accept-
able if > 0.25) were analyzed to evaluate multicollinearity 
among the independent variables. The level of signifi-
cance was set at P ≤ 0.05. All statistical analyses were per-
formed using SPSS V22 software (SPSS Inc., IBM Corp., 
Armonk, New York, NY, USA).

Results
Given the significant sample loss of approximately 93.7%, 
a sensitivity analysis was conducted to investigate the 
impact of this loss on the representativeness of the final 

sample in relation to the characteristics of the initial pop-
ulation (Additional file 2).

The study population consisted of 9,958 individu-
als (70% women). Table 1 presents the characteristics of 
the population at baseline, with 54.2% classified as mid-
dle-aged, 75.4% married/cohabiting, 24.6% not married, 
5.9% with no educational level, 48.7% in tertile 1, 40.2% 
obese, 67.9% current drinkers, 29.5% current smokers, 
44.4% fruit and vegetable consumption “<5x/week”, 32% 
with inadequate sleep time and 7.9% with two or more 
diseases.

Table 1  Baseline characteristics [N(%)] of participants by trajectories of physical activity patterns
Characteristics Total Inactive stable Decreased Increased/weekend warrior stable Regularly active stable

9958
(100.0)

6639
(66.7)

1397
(14.0)

1492
(15.0)

430
(4.3)

Sex
  Men 2985 (30.0) 1727 (26.0) 572 (40.9) 526 (35.3) 160 (37.2)
  Women 6973 (70.0) 4912 (74.0) 825 (59.1) 966 (64.7) 270 (62.8)
Age
  Adult (19–44) 3226 (32.4) 2071 (31.2) 406 (29.1) 593 (39.7) 156 (36.3)
  Middle age (45–64) 5399 (54.2) 3589 (54.1) 755 (54.0) 816 (54.7) 239 (55.6)
  Older adult (≥ 65) 1333 (13.4) 979 (14.7) 236 (16.9) 83 (5.6) 35 (8.1)
Marital status
  Married/cohabiting 7508 (75.4) 4958 (74.7) 1037 (74.2) 1177 (78.9) 336 (78.1)
  Not married 2450 (24.6) 1681 (25.3) 360 (25.8) 315 (21.1) 94 (21.9)
Educational level
  Tertiary 1163 (11.6) 552 (8.3) 241 (17.3) 266 (17.8) 104 (24.2)
  Secondary 2329 (23.4) 1422 (21.4) 391 (28.0) 376 (25.2) 140 (32.6)
  Complete primary 3052 (30.6) 2035 (30.7) 408 (29.2) 488 (32.7) 121 (28.1)
  Incomplete primary 2825 (28.4) 2115 (31.9) 315 (22.5) 335 (22.5) 60 (14.0)
  No 589 (5.9) 515 (7.8) 42 (3.0) 27 (1.8) 5 (1.2)
Income
  Tertile 3 3273 (32.9) 1926 (29.0) 575 (41.2) 594 (39.8) 178 (41.4)
  Tertile 2 1840 (18.5) 1298 (19.6) 227 (16.2) 257 (17.2) 58 (13.5)
  Tertile 1 4845 (48.7) 3415 (51.4) 595 (42.6) 641 (43.0) 194 (45.1)
Nutritional status
  Non-obese (< 30.0) 5957 (59.8) 3780 (56.9) 922 (66.0) 943 (63.2) 312 (72.6)
  Obese (≥ 30.0) 4001 (40.2) 2859 (43.1) 475 (34.0) 579 (36.8) 118 (27.4)
  Alcohol consumption
  Abstainers 3196 (32.1) 2276 (34.3) 372 (26.6) 434 (29.1) 114 (26.5)
  Current drinkers 6762 (67.9) 4363 (65.7) 1025 (73.4) 1058 (70.9) 316 (73.5)
Smoking behaviour
  Not smoking 7016 (70.5) 4744 (71.5) 945 (67.6) 1027 (68.8) 300 (69.8)
  Current smoker 2942 (29.5) 1895 (28.5) 452 (32.4) 465 (31.2) 130 (30.2)
Fruit and vegetable consumption
  ≥5x/week 5538 (55.6) 3477 (52.4) 894 (64.0) 852 (57.1) 315 (73.3)
  <5x/week 4420 (44.4) 3162 (47.6) 503 (36.0) 640 (42.9) 115 (26.7)
Sleep time
  Adequate 6776 (68.0) 4505 (67.9) 912 (65.3) 1045 (70.0) 314 (73.0)
  Inadequate 3182 (32.0) 2134 (32.1) 485 (34.7) 447 (30.0) 116 (27.0)
Disease history
  No disease 6515 (65.4) 4310 (64.9) 842 (60.3) 1075 (72.1) 288 (67.0)
  At least one disease 2657 (26.7) 1798 (27.1) 415 (29.7) 334 (22.4) 110 (25.6)
  Two or more diseases 786 (7.9) 531 (8.0) 140 (10.0) 83 (5.5) 32 (7.4)
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Figure 1 shows the trajectories of PA patterns during 
the 16-year follow-up. Of the total sample, 66.7% were 
inactive stable, 14.0% decreased, 15.0% increased/week-
end warriors stable and 4.3% were regularly active stable. 
Data on the proportions of PA trajectories between base-
line and resurvey among Mexican adults, as well as the 
proportions of inactive, weekend warrior, and regularly 
active individuals during these periods, with information 
for the total population and separated by sex, are pro-
vided as supplementary material (Additional file 3 and 
Additional file 4).

Table  2 shows the results of the multivariable mul-
tinomial regression models for the factors associated 
with distinct trajectories of PA patterns (regularly active 
stable group was considered as the reference group). 
Being woman (OR = 1.75, 95%CI: 1.33–2.30), having no 
educational level (OR = 14.72, 95%CI: 5.83–37.15), obe-
sity (OR = 1.75, 95%CI: 1.40–2.18) and consuming fruit 
and vegetable “<5x/week” (OR = 2.32, 95%CI: 1.85–2.90) 
were associated with increased odds of inactive stable 
trajectory. Older adults (OR = 1.82, 95%CI: 1.17–2.83), 
no educational level (OR = 3.02, 95%CI: 1.14–8.03), obe-
sity (OR = 1.33, 95%CI: 1.04–1.69), fruit and vegetable 
consumption “<5x/week” (OR = 1.46, 95%CI: 1.14–1.86) 
and inadequate sleep time (OR = 1.31, 95%CI: 1.03–
1.67) were associated with increased odds of decreased 
trajectory. Having incomplete or complete primary 
(OR = 2.49, 95%CI: 1.68–3.69 and OR = 1.69, 95%CI: 

1.22–2.34, respectively), being obese (OR = 1.49, 95%CI: 
1.17–1.90), and consuming fruit and vegetable “<5x/
week” (OR = 1.92, 95%CI: 1.51–2.45) were associated 
with higher odds of increased/weekend warrior stable 
trajectories.

Tables  3 and 4 present the results stratified by sex. 
Among women, middle age (OR = 0.71, 95%CI: 0.53–
0.95), no educational level (OR = 20.69, 95%CI: 6.25–
68.52), obesity (OR = 1.91, 95%CI: 1.45–2.51) and fruit 
and vegetable consumption “<5x/week” (OR = 2.05, 
95%CI: 1.53–2.74) were associated with higher odds of 
inactive stable trajectory. Older adult women (OR = 2.38, 
95%CI: 1.32–4.30) and no educational level (OR = 4.16, 
95%CI: 1.19–14.54) showed a higher odds of decreased 
trajectory. Older adult (OR = 0.33, 95%CI: 0.17–0.64), 
incomplete or complete primary (OR = 2.32, 95%CI: 1.40–
3.84 and OR = 1.55, 95%CI: 1.01–2.39, respectively), obe-
sity (OR = 1.49, 95%CI: 1.17–1.90) and fruit and vegetable 
consumption “<5x/week” (OR = 1.92, 95%CI: 1.51–2.45) 
was associated with lower odds of increased/weekend 
warrior stable trajectories. Among men, no educational 
level (OR = 7.30, 95%CI: 1.65–32.25) and fruit and veg-
etable consumption “<5x/week” (OR = 2.73, 95%CI: 
1.91–3.90) were associated with higher odds of inactive 
stable trajectory. Incomplete primary (OR = 2.09, 95%CI: 
1.09–4.02), fruit and vegetable consumption “<5x/week” 
(OR = 1.81, 95%CI: 1.24–2.65) and sleep time inadequate 
(OR = 1.49, 95%CI: 1.01–2.22) showed a higher odds 

Fig. 1  Trajectories of physical activity patterns during the 16-year follow-up in Mexican adults
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of decreased trajectory. Conversely, having incomplete 
or complete primary (OR = 1.82, 95%CI: 1.10–3.03 and 
OR = 2.68, 95%CI: 1.39–5.17, respectively) and fruit and 
vegetable consumption “<5x/week” (OR = 2.07, 95%CI: 
1.41–3.03) were associated with higher odds of increased 
or maintaining the weekend warrior stable trajectories.

Discussion
The present study aimed to identify factors associated 
with distinct trajectories of PA patterns in Mexican 
adults during a 16-year follow-up. We found that 66.7% 
of participants were inactive stable, while only 4.3% were 
regularly active stable. Our results show that being a 
woman, no education level, obesity, and fruit and vegeta-
ble consumption “<5x/week” were associated with higher 

Table 2  Multivariable multinomial logistic regression of baseline characteristics associated with trajectories of physical activity 
patterns

Inactive stable Decreased Increased/weekend warrior stable
Sex
  Men 1.00 1.00 1.00
  Women 1.75 (1.33–2.30) 0.90 (0.67–1.21) 1.24 (0.92–1.67)
Age
  Adult (19–44) 1.00 1.00 1.00
  Middle age (45–64) 0.81 (0.64–1.01) 1.01 (0.79–1.31) 0.77 (0.60–0.98)
  Older adult (≥ 65) 1.16 (0.77–1.76) 1.82 (1.17–2.83) 0.48 (0.30–0.77)
Marital status
  Married/cohabiting 1.00 1.00 1.00
  Not married 0.98 (0.76–1.25) 1.16 (0.88–1.52) 0.91 (0.69–1.20)
Educational level
  Tertiary 1.00 1.00 1.00
  Secondary 1.73 (1.30–2.28) 1.22 (0.90–1.66) 1.04 (0.76–1.41)
  Complete primary 2.84 (2.01–3.84) 1.41 (1.01–1.96) 1.69 (1.22–2.34)
  Incomplete primary 5.58 (3.87–8.03) 1.93 (1.30–2.86) 2.49 (1.68–3.69)
  No 14.72 (5.83–37.15) 3.02 (1.14–8.03) 2.45 (0.89–6.67)
Income
  Tertile 3 1.00 1.00 1.00
  Tertile 2 1.11 (0.80–1.54) 0.97 (0.68–1.38) 1.05 (0.74–1.49)
  Tertile 1 0.81 (0.61–1.06) 0.87 (0.64–1.18) 0.75 (0.55–1.01)
Nutritional status
  Non-obese (< 30.0) 1.00 1.00 1.00
  Obese (≥ 30.0) 1.75 (1.40–2.18) 1.33 (1.04–1.69) 1.49 (1.17–1.90)
Alcohol consumption
  Abstainers 1.00 1.00 1.00
  Current drinkers 0.83 (0.66–1.04) 1.05 (0.81–1.35) 0.91 (0.71–1.67)
Smoking behaviour
  Not smoking 1.00 1.00 1.00
  Current smoker 1.21 (0.96–1.52) 1.14 (0.89–1.47) 1.03 (0.80–1.32)
Fruit and vegetable consumption
  ≥5x/week 1.00 1.00 1.00
  <5x/week 2.32 (1.85–2.90) 1.46 (1.14–1.86) 1.92 (1.51–2.45)
Sleep time
  Adequate 1.00 1.00 1.00
  Inadequate 1.21 (0.97–1.51) 1.31 (1.03–1.67) 1.18 (0.93–1.51)
Disease history
  No disease 1.00 1.00 1.00
  At least one disease 0.86 (0.68–1.10) 1.14 (0.88–1.48) 0.79 (0.91–1.02)
  Two or more diseases 0.81 (0.55–1.20) 1.28 (0.84–1.95) 0.68 (0.43–1.05)
Odds ratio (95% confidence interval)

Statistically significant results (p ≤ 0.05) are highlighted in bold

The analysis was adjusted for: sex, age, marital status, educational level, income, nutritional status, alcohol consumption, smoking behavior, fruit and vegetable 
consumption, sleep time, and disease history;Reference = regularly active stable.
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odds of inactive stable trajectory. Older adults, no edu-
cational level, obesity, fruit and vegetable consumption 
“<5x/week,” and inadequate sleep time were associated 
with increased odds of decreased trajectory. The factors 
associated with these trajectories varied by sex.

Despite the Global Action Plan on PA launched in 2018 
to reduce physical inactivity in the population by 15% 
by 2030, countries in Latin America seem to be mov-
ing in the opposite direction [3]. In the present study, 
most of the sample presented a PA trajectory as inac-
tive stable (66.7%). These findings are concerning, as the 

burden of physical inactivity incurs high economic and 
human costs [2]. The proportion of inactive individu-
als in the present study (baseline: 79.1% and resurvey: 
79.9%) was considerably higher than the values found in 
the previous study [4], which analyzed results from three 
national surveys in Mexico from 2006 to 2018, report-
ing a prevalence of 20.8% of inactive individuals. Despite 
the different prevalence rates found, the authors also 
observed an increase in the prevalence of inactivity dur-
ing the study period, rising from 14.0% in 2006 to 20.8% 
in 2018 [4]. These findings reinforce the urgent need for 

Table 3  Multivariable multinomial logistic regression of baseline characteristics associated with trajectories of physical activity 
patterns in women

Inactive stable Decreased Increased/weekend warrior stable
Age
  Adult (19–44) 1.00 1.00 1.00
  Middle age (45–64) 0,71 (0,53 − 0,95) 1,17 (0,84 − 1,62) 0,68 (0,50 − 0,93)
  Older adult (≥ 65) 1,03 (0,59 − 1,79) 2,38 (1,32 − 4,30) 0,33 (0,17 − 0,64)
Marital status
  Married/cohabiting 1.00 1.00 1.00
  Not married 1,15 (0,85 − 1,57) 1,26 (0,90 − 1,77) 1,09 (0,78 − 1,53)
Educational level
  Tertiary 1.00 1.00 1.00
  Secondary 1,73 (1,18 − 2,52) 1,10 (0,72 − 1,68) 0,96 (0,64 − 1,45)
  Complete primary 3,08 (2,07 − 4,59) 1,42 (0,91 − 2,22) 1,55 (1,01–2,39)
  Incomplete primary 5,71 (3,57 − 9,11) 1,80 (1,07 − 3,02) 2,32 (1,40 − 3,84)
  No 20,69 (6,25–68,52) 4,16 (1,19 − 14,54) 3,14 (0,88 − 11,22)
Income
  Tertile 3 1.00 1.00 1.00
  Tertile 2 1,06 (0,68 − 1,65) 0,95 (0,58 − 1,55) 0,92 (0,57 − 1,48)
  Tertile 1 0,87 (0,62 − 1,23) 0,97 (0,66 − 1,42) 0,78 (0,54 − 1,13)
Nutritional status
  Non-obese (< 30.0) 1.00 1.00 1.00
  Obese (≥ 30.0) 1,91 (1,45 − 2,51) 1,35 (1,00–1,82) 1,56 (1,16 − 2,09)
Alcohol consumption
  Abstainers 1.00 1.00 1.00
  Current drinkers 0,84 (0,64 − 1,10) 1,09 (0,81 − 1,48) 0,92 (0,69 − 1,24)
Smoking behaviour
  Not smoking 1.00 1.00 1.00
  Current smoker 1,14 (0,83 − 1,56) 1,23 (0,87 − 1,75) 1,12 (0,72 − 1,44)
Fruit and vegetable consumption
  ≥5x/week 1.00 1.00 1.00
  <5x/week 2,05 (1,53 − 2,74) 1,22 (0,88 − 1,68) 1,79 (1,31 − 2,44)
Sleep time
  Adequate 1.00 1.00 1.00
  Inadequate 1,10 (0,83 − 1,45) 1,21 (0,89 − 1,64) 1,16 (0,85 − 1,57)
Disease history
  No disease 1.00 1.00 1.00
  At least one disease 0,85 (0,64 − 1,15) 1,20 (0,74 − 1,94) 0,79 (0,57 − 1,09)
  Two or more diseases 0,74 (0,47 − 1,16) 1,21 (0,89 − 1,64) 0,71 (0,43 − 1,18)
Odds ratio (95% confidence interval)

Statistically significant results (p ≤ 0.05) are highlighted in bold

The analysis was adjusted for: age, marital status, educational level, income, nutritional status, alcohol consumption, smoking behavior, fruit and vegetable 
consumption, sleep time, and disease history;Reference = regularly active stable.
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interventions to halt the rise of physical inactivity in the 
country. According to recent estimates, reducing physical 
inactivity in Mexico by 15% by 2030 could prevent over 
17,100 cases of type 2 diabetes and 9,200 cases of coro-
nary heart disease, in addition to various other diseases 
and deaths [29].

PA was measured through self-reported question-
naires. However, the National Health and Nutrition 
Survey used the short version of the International Physi-
cal Activity Questionnaire [4, 10]. The questionnaires 
include different questions about PA, which can lead to 
distinct interpretations by the respondents, and this may 
partly explain the varying proportions found [30].

Particularly in the Americas, women are less active 
than men [24]. The present study’s results corrobo-
rate this finding. Despite a reduction in inactive women 
during the follow-up period, unlike what was observed 
among men, being a woman was a risk factor for being 
inactive stable. Other studies that analyzed PA trajec-
tories, considering sex, found similar results [14, 31, 
32]. Compared to men, women face various barriers to 
engaging in PA, including personal, environmental, and 
sociocultural factors that justify these findings [25–27]. 
Examples include domestic responsibilities that limit 
women’s time for leisure PA, cultural prejudices related 
to women participating in more intense sports, lack of 
safety and infrastructure that allows for adequate prac-
tice for women, gender inequality in sports practices and 
opportunities, as well as biological and psychological fac-
tors [33, 34]. More public policies aimed at gender equity, 
with social incentives for this group and measures for 
educating and raising awareness in the population about 
the issue, could positively impact women’s health. Stud-
ies that tracked women’s PA trajectories for at least ten 
years reported that those with higher levels of PA during 
follow-up showed better bone health and physical per-
formance [35, 36]. A study examined the trajectory of PA 
and medical and pharmaceutical costs in middle-aged 
Australian women over 12 years. It revealed that consis-
tently inactive women had higher expenditures in these 
costs [37]. Another study, conducted in the United States, 

Inactive 
stable

Decreased Increased/
weekend 
warrior stable

Age
  Adult (19–44) 1.00 1.00 1.00
  Middle age (45–64) 1.01 

(0.68–1.49)
0.84 
(0.56–1.28)

0.87 
(0.27–1.32)

  Older adult (≥ 65) 1.37 
(0.71–2.63)

1.24 
(0.62–2.47)

0.65 
(0.32–1.34)

Marital status
  Married/cohabiting 1.00 1.00 1.00
  Not married 0.78 

(0.49–1.23)
0.97 
(0.60–1.56)

0.69 
(0.41–1.13)

Educational level
  Tertiary 1.00 1.00 1.00
  Secondary 1.65 

(1.08–2.54)
1.38 
(0.87–2.17)

1.11 
(0.69–1.77)

  Complete primary 2.27 
(1.41–3.64)

1.32 
(0.80–2.19)

1.82 
(1.10–3.03)

  Incomplete primary 5.27 
(2.85–9.74)

2.09 
(1.09–4.02)

2.68 
(1.39–5.17)

  No 7.30 
(1.65–32.25)

0.99 
(0.18–5.51)

1.35 
(0.24–7.53)

Income
  Tertile 3 1.00 1.00 1.00
  Tertile 2 1.24 

(0.75–2.05)
1.14 
(0.67–1.95)

1.29 
(0.75–2.21)

  Tertile 1 0.67 
(0.39–1.15)

0.68 
(0.37–1.23)

0.72 
(0.39–1.32)

Nutritional status
  Non-obese (< 30.0) 1.00 1.00 1.00
  Obese (≥ 30.0) 1.43 

(0.97–2.12)
1.21 
(0.80–1.84)

1.38 
(0.91–2.10)

Alcohol consumption
  Abstainers 1.00 1.00 1.00
  Current drinkers 0.83 

(0.54–1.29)
0.93 
(0.58–1.49)

0.87 
(0.54–1.40)

Smoking behaviour
  Not smoking 1.00 1.00 1.00
  Current smoker 1.32 

(0.94–1.85)
1.05 
(0.73–1.51)

1.03 
(0.71–1.48)

Fruit and vegetable consumption
  ≥5x/week 1.00 1.00 1.00
  <5x/week 2.73 

(1.91–3.90)
1.81 
(1.24–2.65)

2.07 
(1.41–3.03)

Sleep time
  Adequate 1.00 1.00 1.00
  Inadequate 1.45 

(0.99–2.11)
1.49 
(1.01–2.22)

1.20 
(0.80–1.79)

Disease history
  No disease 1.00 1.00 1.00

Table 4  Multivariable multinomial logistic regression of baseline 
characteristics associated with trajectories of physical activity 
patterns in men

Inactive 
stable

Decreased Increased/
weekend 
warrior stable

  At least one disease 0.91 
(0.61–1.38)

1.06 
(0.68–1.64)

0.80 
(0.51–1.25)

  Two or more 
diseases

1.21 
(0.51–2.91)

1.54 
(0.62–3.85)

0.59 
(0.20–1.55)

Odds ratio (95% confidence interval)

Statistically significant results (p ≤ 0.05) are highlighted in bold

The analysis was adjusted for: age, marital status, educational level, income, 
nutritional status, alcohol consumption, smoking behavior, fruit and vegetable 
consumption, sleep time, and disease history;Reference = regularly active 
stable

Table 4  (continued) 
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which followed older adult women from 1994 to 2009, 
further revealed that not having a trajectory of physical 
inactivity, even with small amounts of PA, may be suffi-
cient to reduce mortality risk [38].

Both women and men worldwide tend to decrease 
their PA with aging, despite the vast evidence regarding 
its importance in aging [24]. Following the literature, the 
present study found an increase in the odds of decreased 
PA among the older adult and lower odds of increas-
ing or maintaining the weekend warrior pattern among 
middle-aged and older adults. When analyzed by sex, this 
association was observed among women but not among 
men. The older adult belongs to a risk group that natu-
rally tends to experience declines in physical and cogni-
tive health during the aging process. Still, PA can slow 
or attenuate this loss [39]. The older adult population 
in Mexico is growing rapidly, and data from 2020 show 
that this age group represented approximately 12% of the 
population, with estimates suggesting that this number 
will reach 25% by 2050 [40]. Without reducing physical 
inactivity in this group, it could impose a significant eco-
nomic burden on public finances. Therefore, it is essential 
to create strategies to increase PA levels among the older 
adult population and, on the other hand, to maintain PA 
levels in middle-aged adults.

Lower educational levels were significant predictors 
in the trajectory of PA in the present study. Those who 
reported having no educational level exhibited an expo-
nential increase in the odds of remaining inactive, mak-
ing them the primary risk group in the study. These 
findings demonstrate the lack of opportunities, incen-
tives, and information this group may have regarding 
PA in their routines. These data corroborate the litera-
ture, emphasizing the need for efforts to create programs 
that increase PA y levels among socially disadvantaged 
groups in terms of education [14]. Consistent with these 
findings, researchers have shown that through Mende-
lian randomization, an additional year of education can 
increase PA by nearly half an hour more per week or 560 
more steps per day in a Finnish sample [41]. Similarly, a 
study conducted in Italy, which tracked the trajectory of 
PA among adults of different socioeconomic positions, 
demonstrated a higher risk of physical inactivity among 
those with lower education levels (based on recreational 
PA) than those with higher education levels [42]. Fur-
thermore, as in our study, individuals with lower levels of 
education exhibited a greater risk of worsening their PA 
during the follow-up period [42].

A study investigating the main barriers to PA among 
adults in Mexico found that obese individuals tend to 
report more barriers to engaging in PA [43]. Our findings 
indicated that being obese increased the odds of main-
taining an inactive trajectory during the follow-up, as 
well as presenting higher odds of a decrease in PA during 

this period. On the other hand, it also showed greater 
odds of increasing PA patterns or maintaining a week-
end warrior pattern. When stratified by sex, the results 
remained significant only among women. Other studies 
that analyzed characteristics associated with lower PA 
trajectories also found similar results [36, 38, 44]. Obesity 
is a multifactorial condition, greatly influenced by life-
style, primarily caused by an imbalance between caloric 
intake and expenditure [45]. Obese individuals often 
establish their habits early in childhood and adolescence, 
and generally exhibit low or no PA from a young age [45]. 
This habit persists throughout adulthood and becomes a 
difficult behavior to break over a lifetime [46]. Further-
more, the condition of obesity itself can create physical 
and psychological barriers that hinder an active lifestyle 
[45, 47].

Another predictor of PA trajectory identified was fruit 
and vegetable consumption. The results showed that a 
consumption of “<5x/week” increased the risk of a trajec-
tory of physical inactivity and also of a decrease in PA. 
On the other hand, this same level of consumption was 
also a predictor for those who increased their PA patterns 
or maintained a weekend warrior pattern. It is important 
to emphasize that adequate consumption of fruit and 
vegetables, that is, “≥5x/week,” is considered a healthy 
dietary behavior, and often these behaviors are associated 
with other healthy habits, such as regular PA. As men-
tioned earlier regarding obesity behaviors, which often 
begin in childhood and persist into adulthood, fruit and 
vegetable consumption falls into this category. A study 
that followed PA trajectories and fruit and vegetable con-
sumption for over 30 years, from childhood to midlife, 
concluded that those who were persistently active or 
increased their PA had higher fruit and vegetable con-
sumption than those who were inactive or lightly active 
[48]. One behavior likely tends to influence the other 
throughout life, as both unhealthy and healthy behav-
iors tend to accumulate [49, 50]. Our findings reinforce 
the literature on the importance of healthy eating behav-
iors for a trajectory of greater PA throughout life, which 
may contribute to better future health, reducing the risk 
of physical and cognitive decline, as previously cited in 
studies analyzing this trajectory [49, 51].

The present study confirmed our initial hypotheses 
regarding many predictors of PA trajectory. On the other 
hand, the results also refuted our initial hypothesis that 
habits such as smoking would significantly predict a tra-
jectory of physical inactivity, as observed in other stud-
ies [19, 36, 52]. Demographic characteristics may explain 
these conflicting results. Furthermore, smoking and 
engaging in PA may be incongruent behaviors [53]. Our 
study also expands the knowledge on the predictors of 
distinct PA trajectories throughout life, identifying at-risk 
groups more susceptible to a life of physical inactivity. 
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The findings also fill a gap in the literature with data from 
a country that is not part of the high-income country 
bloc [9].

A significant limitation of this study is the substan-
tial sample loss (93.7%) from the original cohort, which 
resulted in biases in the representativeness of the final 
sample across various demographic and health character-
istics, as demonstrated by a detailed sensitivity analysis. 
Therefore, caution is warranted when extrapolating the 
findings. The study also has important limitations related 
to the lack of detailed information on the volume and 
intensity of PA, particularly at baseline. More detailed 
data on amount and intensity were collected during 
the resurvey but not at the initial assessment; thus, we 
opted to analyze only the PA pattern based on compa-
rable indicators available at both time points. Although 
the questions used to assess PA at baseline and resurvey 
captured the same key constructs (exercise/sports par-
ticipation and frequency), the formats differed: baseline 
questions employed predefined categories, whereas the 
resurvey used open-ended numeric responses. These 
differences may introduce some measurement variabil-
ity, although their impact on classification into the three 
defined activity patterns is likely minimal. The PA data 
obtained through questionnaires are also subject to com-
mon biases associated with self-reported measures. The 
Mexico City Prospective Study assessed PA using three 
simple questions rather than more detailed question-
naires; however, these questions have been validated and 
demonstrate good reliability [11–13]. Furthermore, given 
the long interval between assessments, we cannot deter-
mine how individuals’ PA trajectories varied between the 
two time points. Finally, considering the many factors 
that can influence PA, this study included a limited num-
ber of potential predictors. Future research should aim 
to incorporate a broader range of explanatory variables. 
Additionally, stratified analyses by factors such as socio-
economic status, obesity, and age group could provide a 
more nuanced understanding of how different subgroups 
experience changes in PA patterns over time.

Despite its limitations, the study has strengths that 
should be highlighted, including its prospective design 
with an average follow-up of 16 years, which is extremely 
rare in Latin America. Additionally, it is noteworthy that 
this study was based on a large population-based sample 
of adults in Mexico.

Conclusion
Sex, age, education level, obesity, and fruit and vegetable 
consumption were factors associated with PA pattern tra-
jectories. The factors influencing these trajectories varied 
notably between men and women, with certain factors 
being more strongly associated with specific trajectories 
in one sex than the other. These sex-specific differences 

underscore the importance of considering gender when 
designing interventions. Our findings may be useful to 
serve as guidance for the development of health promo-
tion strategies and encouragement of PA, focusing on 
the identified at-risk groups. This approach will enable 
the creation of more targeted and effective interventions, 
contributing to the mitigation of physical inactivity.

Supplementary Information
The online version contains supplementary material available at ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​
g​/​​1​0​.​​1​1​8​6​​/​s​​1​2​8​8​9​-​0​2​5​-​2​4​0​2​8​-​w.

Supplementary Material 1.

Acknowledgements
This research has been conducted using Mexico City Prospective Study 
(MCPS) Data under Application Number 2022-015. MCPS ​(​h​t​t​​p​s​:​​/​/​w​w​​w​.​​c​t​s​u​.​o​x​
.​a​c​.​u​k​/​r​e​s​e​a​r​c​h​/​m​c​p​s​) has received funding from the Mexican Health Ministry, 
the National Council of Science and Technology for Mexico, Wellcome and 
core grants from the UK Medical Research Council to the MRC Population 
Health Research Unit at the University of Oxford.

Authors’ contributions
ERdV and GF had a role in conceptualization, formal analysis, writing the 
original draft and editing the drafts. LFMR, AM, MMN, DGDC had a role in 
reviewing and editing. All authors contributed to the study design, critically 
reviewed the manuscript, and approved the final version.

Funding
LFMR - Conselho Nacional de Desenvolvimento Científico e Tecnológico 
(CNPq), processo 311109-2023-3.

Data availability
Data are available on reasonable request. Mexico City Prospective Study data 
are available for open-access data requests. The data access policy is described 
online: http://​www.cts​u.ox.ac​.uk/​research/mcps.

Declarations

Ethics approval and consent to participate
The study followed the Declaration of Helsinki guidelines for research on 
human beings and was approved by the scientific and ethics committees 
within the Mexican National Council of Science and Technology (approval 
number 0595 P-M), the Mexican Ministry of Health, and the Central Oxford 
Research Ethics Committee (C99.260). Participants gave informed consent 
before taking part in the study.

Consent for publication
Not Applicable.

Competing interests
The authors declare no competing interests.

Author details
1Núcleo de Investigación en Ciencias del Movimiento, Universidad Arturo 
Prat, Iquique, Chile
2Postgrad Program in Health Sciences, Faculdade Israelita de Ciências da 
Saúde Albert Einstein, Hospital Israelita Albert Einstein, São Paulo, São 
Paulo, Brazil
3Department of Preventive Medicine, Escola Paulista de Medicina, 
Universidade Federal de São Paulo,  São Paulo, São Paulo, Brazil
4Faculdade de Motricidade Humana, CIPER, Universidade de Lisboa, 
Lisboa, Portugal
5Faculdade de Medicina, ISAMB, Universidade de Lisboa, Lisboa, Portugal
6Department of Physical Education, Federal University of Vale do São 
Francisco, Petrolina, Pernambuco, Brazil

https://doi.org/10.1186/s12889-025-24028-w
https://doi.org/10.1186/s12889-025-24028-w
https://www.ctsu.ox.ac.uk/research/mcps
https://www.ctsu.ox.ac.uk/research/mcps
http://www.ctsu.ox.ac.uk/research/mcps


Page 11 of 12de Victo et al. BMC Public Health         (2025) 25:3486 

7Center for the Interdisciplinary Study of Gerontology and Vulnerability, 
University of Geneva, Geneva, Switzerland
8School of Technology and Sciences, São Paulo State University (Unesp), 
Presidente Prudente, São Paulo, Brazil
9Facultad de Ciencias de la Salud, Universidad Autónoma de Chile, 
Providencia, Chile
10Escuela de Ciencias de la Actividad Física, el Deporte y la Salud, 
Universidad de Santiago de Chile (USACH), Santiago, Chile

Received: 30 April 2025 / Accepted: 16 July 2025

References
1.	 Warburton DER, Bredin SSD. Health benefits of physical activity: a systematic 

review of current systematic reviews. Curr Opin Cardiol. 2017;32:541–56.
2.	 Santos AC, Willumsen J, Meheus F, et al. The cost of inaction on physical 

inactivity to public health-care systems: a population-attributable fraction 
analysis. Lancet Glob Health. 2023;11:e32–9.

3.	 Strain T, Flaxman S, Guthold R, et al. National, regional, and global trends 
in insufficient physical activity among adults from 2000 to 2022: a pooled 
analysis of 507 population-based surveys with 5·7 million participants. Lancet 
Glob Health. 2024;12:e1232–43.

4.	 Medina C, Jáuregui A, Hernández C, et al. Physical inactivity and sitting time 
prevalence and trends in Mexican adults. Results from three national surveys. 
PLoS One. 2021;16:e0253137.

5.	 Katzmarzyk PT, Friedenreich C, Shiroma EJ, et al. Physical inactivity and 
non-communicable disease burden in low-income, middle-income and 
high-income countries. Br J Sports Med. 2022;56:101–6.

6.	 Koorts H, Eakin E, Estabrooks P, et al. Implementation and scale up of popula-
tion physical activity interventions for clinical and community settings: the 
PRACTIS guide. Int J Behav Nutr Phys Act. 2018;15:51.

7.	 Spiteri K, Broom D, Bekhet AH, et al. Barriers and motivators of physical 
activity participation in middle-aged and older-adults - a systematic review. J 
Aging Phys Act. 2019;27:929–44.

8.	 Hallal PC, Andersen LB, Bull FC, et al. Global physical activity levels: surveil-
lance progress, pitfalls, and prospects. Lancet. 2012;380:247–57.

9.	 Lounassalo I, Salin K, Kankaanpää A, et al. Distinct trajectories of physical 
activity and related factors during the life course in the general population: a 
systematic review. BMC Public Health. 2019;19:271.

10.	 Tapia-Conyer R, Kuri-Morales P, Alegre-Díaz J, et al. Cohort profile: the Mexico 
City prospective study. Int J Epidemiol. 2006;35:243–9.

11.	 O’Donovan GP-RF, Ferrari G, Lee IM, Hamer M, Stamatakis E, Sarmiento OL, 
Ibáñez A, Lopez-Jaramillo P. Associations of the ‘weekend warrior’ physical 
activity pattern with all-cause, cardiovascular disease and cancer mortality: 
the Mexico City prospective study. Br J Sports Med. 2024;58:359–65.

12.	 Milton K, Bull FC, Bauman A. Reliability and validity testing of a single-item 
physical activity measure. Br J Sports Med. 2011;45:203–8.

13.	 Jackson AW, Morrow JR Jr., Bowles HR, et al. Construct validity evidence for 
single-response items to estimate physical activity levels in large sample 
studies. Res Q Exerc Sport. 2007;78:24–31.

14.	 Barnett TA, Gauvin L, Craig CL, et al. Distinct trajectories of leisure time physi-
cal activity and predictors of trajectory class membership: a 22 year cohort 
study. Int J Behav Nutr Phys Act. 2008;5:57.

15.	 Addey T, Alegre-Díaz J, Bragg F, et al. Educational and social inequalities and 
cause-specific mortality in Mexico city: a prospective study. Lancet Public 
Health. 2023;8:e670–9.

16.	 Ferrari G, de Maio Nascimento M, Petermann-Rocha F, et al. Lifestyle risk 
factors and all-cause and cause-specific mortality in the Mexico City prospec-
tive study: assessing the influence of reverse causation. J Affect Disord. 
2024;352:517–24.

17.	 Apovian CM. Obesity: definition, comorbidities, causes, and burden. Am J 
Manag Care. 2016;22:s176–85.

18.	 Mugavin J, MacLean S, Room R, et al. Adult low-risk drinkers and abstainers 
are not the same. BMC Public Health. 2020;20:37.

19.	 Rovio SP, Pahkala K, Nevalainen J, et al. Cardiovascular risk factors from child-
hood and midlife cognitive performance: the young Finns study. J Am Coll 
Cardiol. 2017;69:2279–89.

20.	 Hirshkowitz M, Whiton K, Albert SM, et al. National sleep foundation’s 
updated sleep duration recommendations: final report. Sleep Health. 
2015;1:233–43.

21.	 Wang DD, Li Y, Bhupathiraju SN, et al. Fruit and vegetable intake and mortal-
ity: results from 2 prospective cohort studies of US men and women and a 
meta-analysis of 26 cohort studies. Circulation. 2021;143:1642–54.

22.	 Nagin DS, Tremblay RE. Analyzing developmental trajectories of distinct but 
related behaviors: a group-based method. Psychol Methods. 2001;6:18–34.

23.	 Loyen A, Wendel-Vos GCW, Shekoh MI, et al. 20-year individual physical activ-
ity patterns and related characteristics. BMC Public Health. 2022;22:437.

24.	  World Health Organization. Global status report on physical activity 2022. 
Geneva: World Health Organization; 2022. Available from: ​h​t​t​p​​s​:​/​​/​w​w​w​​.​w​​h​o​.​​i​
n​t​​/​t​e​a​​m​s​​/​h​e​​a​l​t​​h​-​p​r​​o​m​​o​t​i​​o​n​/​​p​h​y​s​​i​c​​a​l​-​​a​c​t​​i​v​i​t​​y​/​​g​l​o​​b​a​l​​-​s​t​a​​t​u​​s​-​r​​e​p​o​​r​t​-​o​​n​-​​p​h​y​s​i​c​
a​l​-​a​c​t​i​v​i​t​y​-​2​0​2​2

25.	 Sequeira S, Cruz C, Pinto D, et al. Prevalence of barriers for physical activity 
in adults according to gender and socioeconomic status. Br J Sports Med. 
2011;45:A18–9.

26.	 Figueroa CA, Aguilera A, Hoffmann TJ, et al. The relationship between barri-
ers to physical activity and depressive symptoms in Community-Dwelling 
women. Womens Health Rep (New Rochelle). 2024;5:242–9.

27.	 Salmi L, Hasanen E, Simula M, et al. Perceived barriers to physical activity in 
the social spaces of low socioeconomic status suburbs. Wellbeing, Space and 
Society. 2023;5: 100164.

28.	 Edwards ES, Sackett SC. Psychosocial variables related to why women are less 
active than men and related health implications. Clin Med Insights Womens 
Health. 2016;9:47–56.

29.	 Medina C, Coxson P, Penko J, et al. Cardiovascular and diabetes burden attrib-
utable to physical inactivity in Mexico. Cardiovasc Diabetol. 2020;19:99.

30.	 Stassen G, Rudolf K, Gernert M, et al. Questionnaire choice affects the 
prevalence of recommended physical activity: an online survey comparing 
four measuring instruments within the same sample. BMC Public Health. 
2021;21:95.

31.	 Laddu DR, Rana JS, Murillo R, et al. 25-year physical activity trajectories and 
development of subclinical coronary artery disease as measured by coronary 
artery calcium: the coronary artery risk development in young adults (CAR-
DIA) study. Mayo Clin Proc. 2017;92:1660–70.

32.	 Rovio SP, Yang X, Kankaanpää A, et al. Longitudinal physical activity trajecto-
ries from childhood to adulthood and their determinants: the young Finns 
study. Scand J Med Sci Sports. 2018;28:1073–83.

33.	 Joseph RP, Ainsworth BE, Keller C, et al. Barriers to physical activity among 
African American women: an integrative review of the literature. Women 
Health. 2015;55:679–99.

34.	 Kelly S, Martin S, Kuhn I, et al. Barriers and facilitators to the uptake and 
maintenance of healthy behaviours by people at mid-life: a rapid systematic 
review. PLoS One. 2016;11:e0145074.

35.	 Oura P, Paananen M, Niinimäki J, et al. Effects of leisure-time physical activity 
on vertebral dimensions in the Northern Finland birth cohort 1966. Sci Rep. 
2016;6:27844.

36.	 Pettee Gabriel K, Sternfeld B, Colvin A, et al. Physical activity trajectories 
during midlife and subsequent risk of physical functioning decline in late 
mid-life: the study of women’s health across the Nation (SWAN). Prev Med. 
2017;105:287–94.

37.	 Gomes GAO, Brown WJ, Codogno JS, et al. Twelve year trajectories of physical 
activity and health costs in mid-age Australian women. Int J Behav Nutr Phys 
Act. 2020;17:101.

38.	 Xue QL, Bandeen-Roche K, Mielenz TJ, et al. Patterns of 12-year change in 
physical activity levels in community-dwelling older women: can modest 
levels of physical activity help older women live longer? Am J Epidemiol. 
2012;176:534–43.

39.	 Moreno-Agostino D, Daskalopoulou C, Wu YT, et al. The impact of physical 
activity on healthy ageing trajectories: evidence from eight cohort studies. 
Int J Behav Nutr Phys Act. 2020;17:92.

40.	 Instituto Nacional de Estadística y Geografía. Censo de Población y Vivienda 
2020, consulta de la información censal en línea. [cited 2024 27/09]. Available 
from: ​h​t​t​p​​s​:​/​​/​w​w​w​​.​i​​n​e​g​​i​.​o​​r​g​.​m​​x​/​​p​r​o​​g​r​a​​m​a​s​/​​c​c​​p​v​/​2​0​2​0​/

41.	 Kari JT, Viinikainen J. Education leads to a more physically active lifestyle: 
evidence based on Mendelian randomization. Scand J Med Sci Sports. 
2020;30:1194–204.

42.	 Franco M, Facchini L, Sacerdote C, et al. Physical activity modification over 
time according to socioeconomic position: results from the EPIC-Italy cohort 
study. BMJ Open Sport Exerc Med. 2024;10:e001957.

43.	 Zavala GA, Ainscough TS, Jimenez-Moreno AC. Barriers to a healthy diet and 
physical activity in Mexican adults: results from the Mexican health and nutri-
tion survey. Nutr Bull. 2022;47:298–306.

https://www.who.int/teams/health-promotion/physical-activity/global-status-report-on-physical-activity-2022
https://www.who.int/teams/health-promotion/physical-activity/global-status-report-on-physical-activity-2022
https://www.who.int/teams/health-promotion/physical-activity/global-status-report-on-physical-activity-2022
https://www.inegi.org.mx/programas/ccpv/2020/


Page 12 of 12de Victo et al. BMC Public Health         (2025) 25:3486 

44.	 Nguyen HQ, Herting JR, Kohen R, et al. Recreational physical activity in post-
menopausal women is stable over 8 years of follow-up. J Phys Act Health. 
2013;10:656–68.

45.	 Lin X, Li H. Obesity. Epidemiology, pathophysiology, and therapeutics. Front 
Endocrinol (Lausanne). 2021;12: 706978.

46.	 Kwon S, Janz KF, Letuchy EM, et al. Active lifestyle in childhood and 
adolescence prevents obesity development in young adulthood. Obesity. 
2015;23:2462–9.

47.	 Baillot ACS, Barros Polita N, Simoneau M, Libourel M, Nazon E, Riesco E, Bond 
DS, Romain AJ. Physical activity motives, barriers, and preferences in people 
with obesity: a systematic review. PLoS One. 2021;16: e0253114.

48.	 Lounassalo I, Hirvensalo M, Kankaanpää A, et al. Associations of leisure-time 
physical activity trajectories with fruit and vegetable consumption from 
childhood to adulthood: the cardiovascular risk in young Finns study. Int J 
Environ Res Public Health. 2019. ​h​t​t​p​s​:​​​/​​/​d​o​​i​.​​o​r​​g​​/​​1​0​​.​3​3​​​9​0​​/​i​j​e​r​p​h​1​6​2​2​4​4​3​7.

49.	 Artaud F, Sabia S, Dugravot A, et al. Trajectories of unhealthy behaviors in 
midlife and risk of disability at older ages in the Whitehall II cohort study. The 

Journals of Gerontology Series A: Biological Sciences and Medical Sciences. 
2016;71:1500–6.

50.	 Noble N, Paul C, Turon H, et al. Which modifiable health risk behaviours are 
related? A systematic review of the clustering of smoking, nutrition, alcohol 
and physical activity (‘SNAP’) health risk factors. Prev Med. 2015;81:16–41.

51.	 Vercambre MN, Boutron-Ruault MC, Ritchie K, et al. Long-term association 
of food and nutrient intakes with cognitive and functional decline: a 13-year 
follow-up study of elderly French women. Br J Nutr. 2009;102:419–27.

52.	 Hsu CC, Chang HY, Wu IC, et al. Cohort profile: the healthy aging longitudinal 
study in Taiwan (HALST). Int J Epidemiol. 2017;46: 1106–j.

53.	 Kaczynski AT, Manske SR, Mannell RC, et al. Smoking and physical activity: a 
systematic review. Am J Health Behav. 2008;32:93–110.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations.

https://doi.org/10.3390/ijerph16224437

	﻿Trajectories of physical activity patterns across the life course in Mexican adults: findings from the Mexico city prospective study
	﻿Abstract
	﻿Introduction
	﻿Methods
	﻿Study design and sample
	﻿Ethics approval
	﻿Assessment of the pattern and trajectory of physical activity
	﻿Covariates
	﻿Statistical analysis

	﻿Results
	﻿Discussion
	﻿Conclusion
	﻿References


