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Abstract 

Background  Previous research examined the associations between social support and physical activity. However, 
little is known about the associations between social support change and trajectories of physical activity dur-
ing the transition from late adolescence to young adulthood.

Methods  The current study sought to examine these issues among 434 Chinese college students (Mage = 19.15, 
SDage = 0.61; 46.1% male), who completed questionnaires regarding demographics, physical activity, family support 
change, and peer support change across three waves (the data from one of the waves was retrospective).

Results  After controlling for covariates, the findings revealed that: (a) there was an increase in overall physical activ-
ity and duration, but a decrease in frequency during the transition from late adolescence (the second year of high 
school) to young adulthood (the third year of college); (b) family support change did not contribute to trajectories 
of physical activity, while peer support change significantly predicted the trajectory of overall physical activity, dura-
tion, and frequency.

Conclusions  The findings extend the literature on physical activity from a developmental perspective by revealing 
different trends among physical activity duration and frequency, and unpacking different effects of family and peer 
support change on trajectories of physical activity.
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Background
Regular physical activity, as an important health-pro-
moting behavior, prevents chronic illnesses and obesity, 
reduces depressive and anxiety symptoms, and improves 
subjective well-being and life satisfaction [1–3]. Despite 
the benefits of physical activity, it changes dynamically 

across the lifespan [4]. Evidence from longitudinal stud-
ies  suggested that there is a decline in the duration and 
frequency of physical activity in late adolescence through 
young adulthood, compared to other age ranges [5, 6]. 
Previous research has examined the predictors of physi-
cal activity during adolescence or young adulthood [7–9]. 
However, few studies have explored the contributors to 
the change in physical activity over time (i.e., physical 
activity trajectory), especially for the transition from late 
adolescence to young adulthood. The transition period 
is an important time to develop unhealthy habits (e.g., 
inactive physical activity) as a result of psychosocial 
changes, including personal identity formation, changing 
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relationships with parents and peers, and academic and 
employment transitions [10, 11].

Among all the social and environmental factors affect-
ing physical activity

[12], social support is one of the most prominent fac-
tors for maintaining and/or initiating physical activity 
change [13]. Higher levels of social support can lead to 
increased opportunities for social interaction, positively 
influence health-behavior decision-making, and increase 
access to resources related to physical activity, thereby 
promoting physical activity. Although most empirical 
studies have supported this idea [14–16], several consid-
erations need further research. Most of the prior stud-
ies regarded social support as a static construct [15], 
and there is a dearth of evidence on how the change in 
social support shaped physical activity trajectory over 
time. The dynamic properties of social support (i.e., 
decay, growth, and staticity) involve different underlying 
social processes and thus have different effects on indi-
viduals’ developmental outcomes (e.g., physical activity) 
[17]. Given that family and peers are the main sources of 
supporting physical activity among adolescents and early 
adults [18, 19], it is necessary to simultaneously explore 
the influence of family and peer support change on the 
trajectory of physical activity, which is addressed in the 
current study.

Further, WHO (World Health Organization) guidelines 
recommend ≥ 150 min/per week of moderate to vigorous 
physical activity for adults (including early adults), which 
is the resultant of the frequency (≥ 5/week) × the dura-
tion (≥ 30/each bout) [20]. However, most of the prior 
studies assessed overall physical activity by combining 
all components (e.g., duration, frequency) into a single 
statement, which is difficult to disentangle the differential 
determinants of distinct components of physical activity 
and interventions cannot be structured accordingly [6]. 
Empirical research indicated that both the duration and 
frequency of bouts of physical activity have important 
implications for physical and mental health (e.g., lower 
risk of depression, higher life quality) [21, 22]. However, 
there is an optimal pattern in frequency and duration of 
physical activity, with greater benefits if physical activ-
ity periods are either long or frequent [23]. For example, 
some studies observed that with duration and intensity 
constant, increasing frequency by one time per week was 
significantly associated with decreased total cholesterol 
and BMI [24], other studies indicated that accumulat-
ing physical activity in bouts may confer health benefits 
beyond that of physical activity accumulated more spo-
radically [25]. These principles suggest that the health 
benefits of physical activity depend on the individual’s 
levels of duration and frequency of physical activity. 
Further, differences in the frequency and duration of 

physical activity may help to explain differences in over-
all physical activity due to their different determinations 
[26]. For example, self-efficacy could facilitate frequency 
(not duration) and intention only explained duration 
[27], and the physical activity intervention increased the 
odds of the frequency of physical activity but not the 
duration during the intervention period and the follow-
up period [28]. Therefore, it seems important to evalu-
ate the changes in frequency and duration of bouts of 
physical activity and their associations with social sup-
port changes, which is essential for better understand-
ing intervention effects and the development of physical 
activity recommendations.

In light of previous research on the associations 
between social support and physical activity, the aims 
of this longitudinal study were: 1) to explore the trajec-
tories of physical activity (i.e., overall physical activity, 
duration, and frequency) during the transition from late 
adolescence (e.g., high school) to young adulthood (e.g., 
college); and 2) to examine how social support (i.e., fam-
ily support and peer support) changes are associated with 
the trajectory of physical activity.

Method
Participants
Chinese college students were recruited from a 
public university in Beijing, China, with  more 
than  16,000  undergraduates. A stratified cluster sam-
pling method was adopted to acquire subjects. The 
sampling was taken under the stratification of academic 
major because of previous research showing differences 
in physical activity by major [29], and three academic 
majors (i.e., social sciences, science and engineering, and 
medicine) were selected. Further, cluster sampling was 
conducted by classes of these majors. To balance the sam-
ple size of the three academic majors, a minimum sample 
size of 150 college students was randomly selected from 
each sample major. At Time 1 (T1, spring 2019, the first 
year of college), the self-administered electronic web-
based questionnaires were sent via the WeChat plat-
form (a smartphone application; Tencent Holdings Ltd., 
China) to 468 college students from 14 classrooms of 
three academic majors above, with the number of stu-
dents ranging from 7 to 89 in each classroom. Nine sub-
jects did not respond despite several reminders, and a 
total of 459 students participated in the study at Time 1 
and provided retrospective information about their phys-
ical activity from two years before Time 1 (Time 0, T0, 
spring 2017, the second year of high school). Eight sub-
jects were excluded from the 459 initially participating 
in the survey since they were not the interested subjects 
(e.g., not a freshman), and 451 subjects (freshman; 46.8% 
male; Mage = 19.17, SDage = 0.63) remained. Of the T1 
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participants, 434 (3.77% attrition rate) participated in the 
study at Time 2 (T2, spring 2021, the third year of col-
lege). Attrition was mainly due to withdrawal, joining the 
army, or dropping out according to students’ teachers. 
Comparisons among participants who participated in T1 
assessment and those who participated in both T1 and 
T2 assessment indicated no significant differences in all 
studied variables and demographic variables (ps > 0.05). 
These results suggest that the missingness was random 
or was potentially a result of other unmeasured variables. 
Therefore, a subsample of 434 students (46.1% male) was 
analyzed in the present study.

Procedures
The study followed the Ethics Committees’ guidelines 
and was approved by the university Institutional Review 
Board (No. IRB00001052-19019). Informed consent from 
participants was gathered before survey data collection. 
Data were collected through self-administered electronic 
web-based questionnaires, which were issued utiliz-
ing the WeChat platform. Participants were informed to 
withdraw from the study at any time if they do not wish 
to participate.

Measures
Demographic variables
Gender (0 = male, 1 = female), parental education level 
(maximum  value  for mother or father; ranging from 
1 = middle school and below to 4 = college and above), 
family monthly income, and body mass index (BMI; ret-
rospective and self-reported) in participants’ second year 
of high school (Time 0) were all considered when exam-
ining the effects of parent and peer support change on 
physical activity trajectory, given their impacts on physi-
cal activity of college students [30, 31].

Physical activity (Time 0, Time 1, Time 2)
In the study, physical activity was defined as self-disci-
plined, planned, and repetitive physical activity with a 
certain intensity, frequency, and duration. Physical activ-
ity was measured using the Chinese revised version of the 
Physical Activity Rating Scale [32]. Participants provided 
retrospective information about their physical activity 
from two years before Time 1 (Time 0; spring 2017, the 
second year of high school), during the past one month 
at Time 1 (spring 2019, the first year of college), and 
during the past one month at Time 2 (spring 2021, the 
third year of college). Although the assessment of physi-
cal activity in the second year of high school was retro-
spective, a previous study indicated that young adults 
can recall physical activity of several years ago with good 
reliability, such that the correlation coefficients between 
physical activity of 2–3  years ago and current physical 

activity was high (ranged 0.64 to 0.84) [33], and the pro-
portion who recalled the same activity level as originally 
reported ranged from 69 to 96% [34]. Further, distantly 
recalled physical activity was often used in previous 
studies examining trajectories of physical activity [35, 
36]. Items included: 1) Intensity: did you conduct light 
(e.g., walking, doing radio exercises)/low (e.g., jogging, 
doing Tai Chi)/moderate (e.g., running, play ping pong)/
vigorous (e.g., badminton, basketball, tennis, running, 
aerobics) activities; 2) Duration: if yes, participants were 
asked to rate how much time you spent on physical activ-
ity each time on a 4-point scale, including 1 (≤ 10 min), 
2 (11-30  min), 3 (31-60  min), and 4 (≥ 60  min), and 3) 
Frequency: participants was asked to rate how often you 
spent on physical activity on a 6-point scale, including 
1(one time/month), 2 (2–3 times/month), 3 (one time/
week), 4 (2–3 times/week), 5 (4–5 times/week), and 6 
(almost once a day). The present study used the sum of 
the duration and frequency of four different-intensity 
physical activities to represent the duration and fre-
quency, respectively. The overall score of physical activ-
ity =  intensity× duration× frequency . Possible scores 
ranged from 0 to 240 with higher scores reflecting more 
physical activity. Previous studies showed that the scale 
demonstrated adequate reliability (test–retest  reliabil-
ity was 0.82) in the Chinese population [37]. In the cur-
rent study, the 2-year test–retest  reliability for overall 
physical activity, duration, and frequency were 0.67, 0.80, 
and 0.76, respectively.

Physical activity social support change ( Time 1)
Previous studies argued that using subjective social sup-
port was a common approach, in which social support 
can be conceptualized as a subjective perception of an 
individual’s support that they receive from others [38]. 
Thus, two types of subjective physical activity social sup-
port change were examined in the study: family support 
change and peer support change. Family support change 
was assessed by asking participants to respond to one 
question “How much support (encouragement, remind-
ers, company, praise, equipment purchases, etc.) did your 
family provide for your physical activity 2  years ago?”. 
And peer support change was assessed by asking par-
ticipants to respond to one question “How much support 
(encouragement, reminders, company, praise, equip-
ment purchases, etc.) did your peer provide for your 
physical activity 2 years ago?”. Items were rated on a five-
point Likert scale ranging from 1 (much higher than it is 
now) to 5 (much lower than it is now) with higher scores 
reflecting a greater increase in family and peer support 
over time. In the current study, a clear definition and 
concrete examples of social support were provided when 
subjects responded to the measures of social support 
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change. Previous studies indicated that when a construct 
is unambiguous in scope, the use of a single item can be 
appropriate and “should not necessarily be considered 
unsound” [39]. Further, single-item measures have been 
used to assess social support in prior studies focusing on 
adults between the ages of 18 and 65 years (including col-
lege students) [40, 41].

Data analytic strategy
A series of models were estimated using Mplus Version 
7.1 in the following sequence [42].

Unconditional latent growth model
To examine the trajectories of physical activity (i.e., over-
all physical activity, duration, and frequency) across the 
second year of high school, first-year college, and third-
year college, three unconditional latent growth curve 
models were separately conducted to determine whether 
average scores for overall physical activity, duration, and 
frequency change over time (i.e., increase, decrease, or 
remain constant). The trajectory of overall physical activ-
ity/duration/frequency was defined by the intercept (i.e., 
the average initial level of the target variables) and the 
slope (i.e., the average rate of change over time in the 
target variables) [43]. Three model fit indices were used: 
the Comparative Fit Index (CFI), the Root Mean Square 
Error of Approximation (RMSEA), and the Standardized 
Root Mean Square Residual (SRMR). CFI values greater 
than 0.90, and RMSEA / SRMR values less than 0.08 indi-
cate an acceptable model fit [44, 45].

Conditional latent growth model
Family support change, peer support change, and 
covariates were entered into the latent growth models 

to evaluate whether family and peer support change 
explained the intercepts and slopes for physical activity 
(i.e., overall physical activity, duration, and frequency) 
trajectories. A total number of three conditional latent 
growth models were run. Each model included all growth 
parameters (i.e., intercepts and slopes for physical activ-
ity) as dependent variables, sociodemographic covari-
ates (i.e., gender, parental education level, family monthly 
income, and BMI) as control variables, family and peer 
support change as independent variables (see Fig. 1). The 
Bonferroni method was applied to control for multiple 
comparisons based on the number of independent tests.

Results
Descriptive analyses of samples physical activity
The final analytical sample included 434 students (46.1% 
male; Mean baseline age = 19.15 ± 0.61  years), who 
responded to measures of physical activity at T0, T1, 
and T2. Most of the participants (63.8%) had normal 
body mass index (i.e., 18.5 ~ 23.9). More than 50% of the 
participants reported that their parents had college and 
above, and family income is above 9000 RMB per month. 
According to the National Bureau of Statistics of China, 
the mean monthly family income was 9414 RMB for a 
family in Beijing in 2017 (i.e., the participants’ second 
year of high school). As such, most participants in the 
present study were from families with monthly incomes 
above the average city level. The descriptive informa-
tion of the sample and physical activity was presented in 
Table 1.

Trajectories of physical activity
The study developed growth models to capture trajec-
tories of physical activity over time. Results from the 

Fig. 1  Conditional latent growth model for physical activity
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unconditional growth model for overall physical activ-
ity specifying intercept and linear slope demonstrated a 
good model fit (CFI = 1.00, SRMR = 0.01). In the model, 
the mean of the intercept was statistically significant 
(b = 33.02, SE = 1.24, p < 0.001), and the mean of the 
slope was also statistically significant (b = 1.77, SE = 0.76, 
p = 0.020), indicating that Chinese youth, on average, 
experienced an increase in engaging in physical activ-
ity during the transition from late adolescence to young 
adulthood.

Given that physical activity is assessed based on mul-
tiple indicators (including duration and frequency), 
the present study further examined the trajectories of 

physical activity duration and frequency. Results from the 
unconditional growth models for duration showed that 
Chinese youth experienced an increase in the duration 
of individual bouts of physical activity as they make the 
transition from late adolescence to young adulthood (bin-

tercept = 3.30, SE = 0.11, p < 0.001; bslope = 0.46, SE = 0.07, 
p < 0.001; CFI = 0.92, SRMR = 0.05). Figure 2 showed the 
modeled trajectory of physical activity duration over 
time, together with the mean duration of physical activ-
ity at each age. In contrast, they experienced a decline in 
the frequency of physical activity as they make the tran-
sition from late adolescence to young adulthood (binter-

cept = 6.87, SE = 0.20, p < 0.001; bslope = -0.26, SE = 0.12, 

Table 1  Descriptive analyses of samples and physical activity (N = 434)

T0, T1, T2 = Time 0 (the second year of high school), Time 1 (the first year of college), and Time 2 (the third year of college), respectively. And 7 participants did not 
report their family monthly income

Frequency Percent (%) Physical activity (T0) Physical activity (T1) Physical activity (T2)

M SD M SD M SD

Gender

  Female 234 53.9 28.74 25.95 31.76 27.41 34.33 26.57

  Male 200 46.1 37.89 27.05 39.21 26.13 39.14 28.41

Parental education

  Middle school and below 66 15.2 31.12 26.91 34.08 27.26 33.29 26.68

  High school 75 17.3 23.26 23.26 30.40 24.49 27.45 25.25

  Associated degree 66 15.2 24.39 24.39 36.97 27.58 34.20 26.18

  College and above 227 52.3 28.26 28.26 36.59 27.61 41.18 28.02

Family monthly income (T0)

  Below 6000 RMB 116 27.2 27.42 20.51 31.78 26.53 31.06 25.00

  6001 ~ 9000RMB 66 15.4 30.98 26.76 38.24 27.44 32.45 29.37

  9001 ~ 12000RMB 66 15.5 30.30 23.34 31.68 26.00 38.48 27.56

  12001 ~ 20000RMB 98 22.9 40.42 31.79 36.77 25.46 42.46 26.40

  Above 20000RMB 81 17.4 35.44 29.61 37.72 28.33 39.89 29.72

BMI (kg.m−2) (T0)

  < 18.5 83 19.1 28.54 25.11 24.90 21.28 32.17 26.10

  18.5 ~ 23.9 277 63.8 34.80 28.35 37.76 28.14 37.05 27.70

  ≥ 24 74 17.1 31.03 21.93 37.14 26.26 39.57 28.10

Family support change (T0 → T1)

  1 (much higher than it is now) 7 1.6 40.29 45.89 43.14 34.77 17.14 17.81

  2 (a little higher than it is now) 28 6.5 43.29 25.23 33.96 28.90 41.57 30.03

  3 (almost similar) 310 71.4 34.31 27.17 34.34 27.12 36.37 27.93

  4 (a little lower than it is now) 78 18.0 26.24 22.31 38.10 24.41 37.77 25.08

  5 (much lower than it is now) 11 2.5 11.45 16.45 36.82 35.28 32.27 28.44

Peer support change (T0 → T1)

  1 (much higher than it is now) 15 3.5 58.67 41.67 38.73 32.33 49.13 27.78

  2 (a little higher than it is now) 72 16.6 40.39 23.72 31.19 23.44 33.74 24.75

  3 (almost similar) 243 56.0 33.70 26.98 35.27 27.35 36.23 28.96

  4 (a little lower than it is now) 80 18.4 22.38 20.82 37.35 25.77 36.50 25.96

  5 (much lower than it is now) 24 5.5 22.42 22.07 37.04 34.85 40.42 24.39

  Total 32.96 26.82 35.19 27.05 36.55 27.50
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p = 0.033; CFI = 0.98, SRMR = 0.02). Figure 2 showed the 
modeled trajectory of physical activity frequency over 
time, together with the mean frequency of physical activ-
ity at each age.

Effects of social support change on trajectories of physical 
activity
Table 2 displays the model results examining the effects 
of social support change (i.e., family support change, peer 
support change) on trajectories of physical activity, along 
with controls for sociodemographic covariates, including 
gender, parental education level, family monthly income, 
and BMI.

When considering the effects of social support change 
on the trajectory of overall physical activity, the model 
showed acceptable model fit (χ2 (7) = 28.67, CFI = 0.93, 
RMSEA = 0.09, SRMR = 0.03). As shown in Table 2, peer 
support change was associated with intercept (b = -0.32, 
p < 0.001) and slope (b = 0.45, p < 0.001) for the trajectory 
of overall physical activity, indicating that students with 
a lower initial level at T0 (relative to T1) but a greater 
increase in peer support over time experienced lower 
initial levels of physical activity and a greater increase in 
physical activity across the transition from late adoles-
cence to young adulthood. However, the effect of family 
support change on the trajectory of overall physical activ-
ity was insignificant.

When considering the effects of social support change 
on the trajectory of physical activity duration, the model 
showed an acceptable model fit (χ2 (7) = 20.21, CFI = 0.95, 
RMSEA = 0.07, SRMR = 0.03). As shown in Table  2, 
the association between family support change and the 

trajectory of duration was not significant; while peer 
support change was associated with intercept (b = -0.31, 
p < 0.001) and slope (b = 0.50, p < 0.001) for the trajectory 
of duration, indicating that students with a lower initial 
level at T0 (relative to T1) but a greater increase in peer 
support over time experienced lower initial levels but a 
greater increase in duration of physical activity across the 
transition from late adolescence to young adulthood.

When considering the effects of social support change 
on the trajectory of physical activity frequency, the 
model showed good model fit (χ2 (7) = 21.30, CFI = 0.93, 
RMSEA = 0.07, SRMR = 0.02). As shown in Table  2, the 
association between family support change and the tra-
jectory of frequency was not significant; while peer sup-
port change was associated with intercept (b = -0.28, 
p < 0.001) and slope (b = 0.46, p < 0.001) for the trajectory 
of frequency, indicating that students with a lower initial 
level at T0 (relative to T1) but a greater increase in peer 
support over time experienced lower initial levels and a 
slower decline in frequency of physical activity across the 
transition from late adolescence to young adulthood.

Sensitivity analyses
The study repeated the analyses for the N = 451 sample 
in a data set in which missing values were imputed using 
Maximum Likelihood Estimation [46, 47] and sociode-
mographic covariates (i.e., gender, parental education 
level, family monthly income, and BMI) were treated as 
control variables to account for independent variables 
and dependent variables. The results from sensitivity 
analyses were similar to those from the primary analyses 
(Table S1).

Fig. 2  Unconditional growth model for physical activity frequency and duration



Page 7 of 11Cao et al. BMC Public Health         (2023) 23:1496 	

Ta
bl

e 
2 

Eff
ec

ts
 o

f f
am

ily
 s

up
po

rt
 c

ha
ng

e 
an

d 
pe

er
 s

up
po

rt
 c

ha
ng

e 
on

 tr
aj

ec
to

rie
s 

of
 p

hy
si

ca
l a

ct
iv

ity

FS
C 

Fa
m

ily
 s

up
po

rt
 c

ha
ng

e,
 P

SC
 P

ee
r s

up
po

rt
 c

ha
ng

e,
 T

0,
 T

1 
Ti

m
e 

0 
(t

he
 s

ec
on

d 
ye

ar
 o

f h
ig

h 
sc

ho
ol

) a
nd

 1
 (t

he
 fi

rs
t y

ea
r o

f c
ol

le
ge

), 
re

sp
ec

tiv
el

y;
 g

en
de

r c
od

ed
 a

s 
0 
=

 m
al

e 
an

d 
1 
=

 fe
m

al
e.

 T
he

 B
on

fe
rr

on
i a

dj
us

te
d 

si
gn

ifi
ca

nc
e 

le
ve

l w
as

 s
et

 to
 0

.0
17

 (0
.0

5/
3)

. B
on

fe
rr

on
i-c

or
re

ct
ed

 s
ig

ni
fic

an
ce

 le
ve

l i
s 

bo
ld

fa
ce

O
ve

ra
ll 

ph
ys

ic
al

 a
ct

iv
it

y
D

ur
at

io
n

Fr
eq

ue
nc

y

In
te

rc
ep

t b
 (S
E)

P-
va

lu
es

Sl
op

e 
b 

(S
E)

P-
va

lu
es

In
te

rc
ep

t b
 (S
E)

P-
va

lu
es

Sl
op

e 
b 

(S
E)

P-
va

lu
es

In
te

rc
ep

t b
 (S
E)

P-
va

lu
es

Sl
op

e
b 

(S
E)

P-
va

lu
es

G
en

de
r

-0
.1

7 
(0

.0
7)

0.
01

0
-0

.0
1 

(0
.1

0)
0.

91
1

-0
.0

5 
(0

.0
6)

0.
42

0
-0

.0
5 

(0
.1

0)
0.

61
1

-0
.0

1 
(0

.0
8)

0.
89

5
-0

.0
7 

(0
.1

1)
0.

54
9

Pa
re

nt
al

 e
du

ca
tio

n 
le

ve
l

0.
06

 (0
.0

7)
0.

35
5

0.
10

 (0
.1

0)
0.

31
0

0.
11

 (0
.0

6)
0.

07
8

0.
09

 (0
.1

0)
0.

38
0

0.
04

 (0
.0

7)
0.

57
8

0.
12

 (0
.1

1)
0.

25
3

Fa
m

ily
 m

on
th

ly
 in

co
m

e 
(T

0)
0.

18
 (0

.0
7)

0.
00

6
-0

.0
4 

(0
.1

0)
0.

68
2

0.
18

 (0
.0

6)
0.

00
3

-0
.1

6 
(0

.1
0)

0.
11

8
0.

06
 (0

.0
7)

0.
44

9
-0

.0
6 

(0
.1

1)
0.

59
6

BM
I (

T0
)

-0
.0

8 
(0

.0
6)

0.
17

2
-0

.0
1 

(0
.0

9)
0.

92
8

-0
.0

5 
(0

.0
6)

0.
38

3
-0

.0
4 

(0
.0

9)
0.

65
3

-0
.0

4 
(0

.0
7)

0.
57

7
-0

.0
5 

(0
.1

0)
0.

61
9

FS
C

 (T
0 
→

 T1
)

0.
09

 (0
.0

7)
0.

16
4

0.
01

 (0
.1

0)
0.

91
2

0.
01

 (0
.0

6)
0.

82
1

0.
02

 (0
.1

0)
0.

87
7

0.
04

 (0
.0

7)
0.

56
3

-0
.0

3 
(0

.1
1)

0.
75

4

PS
C

 (T
0 
→

 T1
)

-0
.3

2 
(0

.0
6)

 <
 0

.0
01

0.
45

 (0
.1

2)
 <

 0
.0

01
-0

.3
1 

(0
.0

6)
 <

 0
.0

01
0.

50
 (0

.1
4)

 <
 0

.0
01

-0
.2

8 
(0

.0
7)

 <
 0

.0
01

0.
46

 (0
.1

4)
 <

 0
.0

01
χ2

/d
f

28
.6

7/
7

20
.2

1/
7

21
.3

0/
7

RM
SE

A
0.

09
0.

07
0.

07

SR
M

R
0.

03
0.

03
0.

02

C
FI

0.
93

0.
95

0.
93



Page 8 of 11Cao et al. BMC Public Health         (2023) 23:1496 

Discussion
The study unpacked trajectories of physical activity (i.e., 
overall physical activity, duration, and frequency) during 
the transition from late adolescence to young adulthood, 
and evaluated the effects of social support (i.e., family and 
peer support) change on trajectories of physical activity. 
The latent growth models revealed an increase in overall 
physical activity and duration but a decrease in frequency 
during the transition from late adolescence (i.e., the sec-
ond year of high school) to young adulthood (i.e., the 
third year of college). Further, family support change did 
not contribute to trajectories of physical activity, while 
peer support change significantly predicted the trajec-
tory of overall physical activity, duration, and frequency. 
The current study demonstrated that there were differ-
ences in the change of duration and frequency of physical 
activity during the transition from adolescence to young 
adulthood and highlighted the importance of peer sup-
port over family support during the transition period to 
provide a better understanding of the predictors linked 
with physical activity trajectories.

Trajectories of physical activity
The transition from late adolescence to young adult-
hood is an important time to develop unhealthy habits 
(e.g., inactive physical activity) as a result of psychoso-
cial changes [10, 11]. However, inconsistent with previ-
ous studies, where a decrease in overall physical activity 
was observed during the transition from adolescence into 
young adulthood [48, 49], the current study observed an 
increase in overall physical activity over time. One expla-
nation may be due to the decrease in pressure from the 
most competitive entrance  exam in China—Gaokao, 
college students have more disposable time and money 
to engage in physical activity. Of note, the present study 
observed that different indicators (e.g., duration, fre-
quency) of physical activity changed with different tra-
jectories, such that duration showed a rising trend and 
frequency tended to decrease. The present study con-
tributes to burgeoning literature examining the trajec-
tory of physical activity by clarifying how the duration 
and frequency of physical activity change. These find-
ings are inconsistent with a previous study conducted 
in Norway reporting a declining trend both for duration 
and frequency of physical activity during the period [50], 
and two recent systematic reviews indicating a decline 
in physical activity duration from adolescence to early 
adulthood [5, 51]. One of the explanations for the incon-
sistency may be related to the demographic characteris-
tics of the samples and cultural contexts. Participants of 
the present study consisted of Chinese college students, 
whereas prior findings relied on both college students 

from other countries and people in the workforce [50]. A 
systematic review performed an analysis to consider the 
destination of those leaving high school and found that 
individuals  continuing to college experienced a smaller 
decrease in physical activity compared with those not 
continuing in education, which means that different 
environments in which individuals go after leaving high 
school may lead to differences in physical activity [51]. 
For example, people in the workforce tend to report less 
time devoted to physical activity than those entering col-
lege [52]. This suggests that entering college may protect 
students against declines in physical activity duration. 
College may provide more physical activity resources and 
equipment as well as a social framework for participat-
ing in sport and physical activity that is more likely to be 
continued after leaving high school. Further, after com-
pleting the most competitive entrance  exam in China—
Gaokao, Chinese college students have more time to 
devote to other things (e.g., physical activity) because of 
the decrease in academic stress [53, 54]. Even if the fre-
quency of physical activity decreases, college students’ 
duration of bouts of physical activity may be longer (rela-
tive to high school students) because of the absence of 
Gaokao pressure. In contrast, the decreasing trajectory 
of frequency occurred during the transition from late 
adolescence to young adulthood, in which the need for 
interpersonal relatedness is increasing and more oppor-
tunity for social contact is sought [55]. Thus, college stu-
dents may exercise less frequently to free up more time 
for meeting other needs.

Effects of social support change on trajectories of physical 
activity
The current study observed that peer support change 
predicted the intercept and slope of physical activity 
(including overall physical activity, duration, and fre-
quency), such that students with a lower initial level at 
T0 (relative to T1) but a greater increase in peer support 
over time experienced lower initial levels but a greater 
increase in physical activity across the transition from 
late adolescence (i.e., high school) to young adulthood 
(i.e., college). This result was in line with prior empirical 
studies [37], indicating that individuals who experience 
higher levels of social support would increase their likeli-
hood of engaging in physical activity. Due to the changes 
in social roles, academic and social environments, peer 
support change may occur during the transition period 
from high school to college, in which sufficient social 
resources can help young adults navigate important 
milestones [56]. Prior studies supported the notion that 
first-year college students with higher peer support 
for physical activity were more likely to report greater 
health beliefs, self-efficacy for coping with barriers, and 
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sports-related resources [57, 58], which contributed to 
the higher levels of physical activity. Of note, the differ-
ent effects of family support change and peer support 
change on trajectories of physical activity were observed 
in the present study, such that family support change did 
not significantly predict trajectories of physical activ-
ity, suggesting that peer support may be more important 
than parent support for those experiencing a transition 
from high school to college. These findings are similar 
to a previous study, reporting that parent support was 
important but less influential with age while the influ-
ence of peer support was increasing [18]. The difference 
may be related to development characteristics during 
the transition from late adolescence to young adulthood, 
in which individuals spend increasingly less time with 
family and more time with peers, and begin to establish 
greater independence from their parents, as well as their 
peers become an important social group [58]. Thus, tra-
jectories of physical activity were more susceptible to the 
change in peer support (relative to family support) dur-
ing the transition period. Taken together, the results from 
the current study extend the current literature by inform-
ing different effects of family and peer support change 
on trajectories of physical activity and highlighting the 
importance of understanding the associations between 
fluctuations in family support and peer support and 
physical activity from a dynamic perspective.

Limitations and future directions
Several limitations should be noted when interpreting the 
findings. First, all data were collected with self-reports, 
which could yield a threat to internal validity.

Objective or direct measures (e.g., accelerometers, 
pedometers, and heart rate monitors) of physical activity 
may be useful in future research to increase precision and 
accuracy by reducing the effects of recall and response 
bias and overly positive self-presentation [59]. Second, 
the assessment of physical activity in the second year of 
high school was retrospective, which cannot preclude the 
existence of recall bias. Third, the samples in the study 
were recruited solely from a single university in China, 
which may further impact the generalizability. It would 
be informative for future research to use bigger samples 
with more regionally, socioeconomically, and culturally 
diverse backgrounds to examine the effects of social sup-
port change on the physical activity trajectory. Fourth, 
while researchers conceptualize perceived social support 
for physical activity as a multidimensional construct (e.g., 
tangible support, encouragement, involvement) [60], the 
present study only assessed social support as a unidimen-
sional construct, which masked nuanced but potentially 
distinctive effects in different types of social support, 
such that the effect sizes in the associations between 

parental encouragement and child physical activity were 
bigger than those observed in the associations between 
instrumental support and child physical activity [61]. 
It would be informative for future work to examine the 
types of family and peer support change and trajectories 
of physical activity. Meanwhile, social support change 
was assessed with a single-item measure, which cannot 
cover sufficient territory of the target construct and can-
not estimate scale reliability (e.g., internal consistency). 
Although single-item measures have been used to assess 
social support in prior studies [40, 41], it is important to 
replicate the present findings with better-validated multi-
item measures.

Conclusion
Extant research has suggested that higher levels of social 
support are associated with more physical activity among 
adolescents and early adults. Nevertheless, most of these 
findings were based on cross-sectional data; how physi-
cal activity changes during the transition from late ado-
lescence to young adulthood and the predictive roles of 
social support change remained unclear. The current 
study contributes uniquely to the literature on physical 
activity by revealing an increase in overall physical activ-
ity and duration but a decrease in frequency during the 
transition from late adolescence to young adulthood, and 
provides a better understanding of associations between 
social support change and trajectories of physical activ-
ity by unpacking the significant effects of peer support 
change and the insignificant effects of family support 
change on trajectories of physical activity. The findings 
could inform practitioners who aim to increase the physi-
cal activity of students during the transition from late 
adolescence to young adulthood, such that they may find 
it especially beneficial to provide more peer support and 
resources for those with low levels of physical activity.
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