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A B S T R A C T

Background: Stability in dietary habits has been observed during childhood and adolescence, but their stability from infancy to adulthood
is less known.
Objectives: Our aim was to identify latent diet quality trajectories from age 1 to 18 y and to examine their association with diet quality at
age 26 y.
Methods: The study included 620 participants from the Special Turku Coronary Risk Factor Intervention Project, initiated in infancy. Food
and nutrient intake were assessed annually from age 1 to 18 y and again at age 26 y using food records. A food-based diet score (range:
0–33) was calculated to indicate diet quality. Group-based modeling was used to model trajectories of diet quality between the ages of 1 and
18 y. Logistic regression analysis examined associations of childhood sociodemographic characteristics with diet trajectories. Linear
regression analyses investigated associations between the observed developmental diet quality trajectory groups and diet quality at age 26 y,
adjusted for adulthood sociodemographic characteristics.
Results: From age 1 to 18 y, 5 diet quality trajectory groups were identified: low (19% of participants), decreasing (25%), increasing (15%),
intermediate (31%), and high (10%). Throughout the follow-up period, the diet score remained at 20–22 in the high diet quality trajectory
group and at 11–13 in the low diet quality trajectory group. The diet quality trajectory groups predicted diet quality at age 26 y (P < 0.001).
The adjusted mean difference in adulthood diet score between the low and high diet trajectory groups was 3.6 (95% CI: 1.5, 5.7). Notably,
participants in the intervention group had higher scores than controls across all trajectories and throughout the entire follow-up period.
Conclusions: The 5 distinct diet quality trajectory groups from infancy to adulthood highlight a clear difference between the highest and
lowest diet quality groups. The findings suggest that dietary habits established in early childhood remain moderately stable into early
adulthood.

Keywords: diet quality, trajectory, neighborhood socioeconomic status, socioeconomic disadvantage, longitudinal birth cohort, children,
adolescents, young adults
Introduction

Healthy dietary habits provide a basis for maintaining good
health and preventing chronic diseases [1,2]. In early child-
hood, parents and the home environment play a key role in
shaping dietary habits [3,4], and family resemblance in
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* Corresponding author. E-mail address: saija.tarro@utu.fi (S. Tarro).

https://doi.org/10.1016/j.tjnut.2025.05.005
Received 20 December 2024; Received in revised form 29 April 2025; Accepted 7 M
0022-3166/© 2025 The Authors. Published by Elsevier Inc. on behalf of American So
creativecommons.org/licenses/by/4.0/).
dietary habits is well documented [5–7]. In late adolescence
and early adulthood, most individuals experience major tran-
sitions, such as leaving the parental home, leaving school to
begin further education or paid employment, and starting a
relationship. This transition period is characterized by
increased independence, and it has been suggested to be an
conomic status; STRIP, Special Turku Coronary Risk Factor Intervention Project.
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important age for the establishment of long-term health be-
haviors [8,9].

Previous studies examining the diet quality trajectories have
observed stability of dietary scores over time from infancy to
preschool age [10,11], from preschool age to middle childhood
[12,13], and from middle childhood to early adolescence [14].
However, a gradual change in dietary patterns from early
childhood to middle childhood have also been found [15].
Moreover, poor dietary habits established in adolescence tend to
track into early adulthood [16]. However, most previous studies
have had data for only 2 or 3 time points, and only a few studies
have tracked dietary patterns from early childhood to adoles-
cence [17] or adulthood [18,19]. To date, our understanding of
whether dietary habits are maintained or subject to change be-
tween early childhood, adolescence, and adulthood is limited.

The experience of life transitions and subsequent changes in
dietary habits may depend on the contexts in which the transi-
tion occurs, and different socioeconomic groups may experience
these transitions differently. Socioeconomic status (SES) of the
parents, the individuals themselves, and the residential neigh-
borhoods are important factors that influence dietary habits
throughout the life course [20–24]. It has been suggested that
inequities in diet quality may increase over the life course,
particularly in young adulthood [25].

The participants in the Special Turku Coronary Risk Factor
Intervention Project (STRIP) [26] have been followed up from
infancy to age 26 y. This allows a unique opportunity to inves-
tigate diet quality trajectories over time among the participants.
The aim of this study was first to define latent diet quality tra-
jectories from 1 to 18 y of age, i.e., up to age of majority, and to
study how sex, parental SES, and neighborhood socioeconomic
disadvantage in childhood are associated with diet quality tra-
jectories. The second aim was to study the association between
the observed diet quality trajectories and diet quality at age 26 y,
taking into account individual-level and area-level socioeco-
nomic characteristics in adulthood. The third objective was to
investigate whether the infancy-onset dietary intervention
involving a more heart-healthy diet had different effects on diet
quality trajectories in the intervention and control groups.
Methods

Study design and participants
This study is based on data from individuals participating in a

prospective, randomized controlled cardiometabolic risk factor
interventionproject, the STRIP [26]. In STRIP, families of 5-mo-old
infants (N¼ 1116 infants), born between July 1989 andDecember
1991and recruitedbynurses atwell-baby clinics inTurku, Finland,
were randomly allocated to either a dietary intervention (n¼ 564)
or control (n¼ 552) groups. Bothgroupswere followedupuntil the
age of 20 y, and a postinterventional follow-upwas done at the age
of 26 y [27]. Individuals included in this study comprise thosewho
provideddietarydataat the age of26y andat least 4measurements
from 1 to 18 y of age (n ¼ 620). We decided to investigate diet
quality trajectories up to the age of majority, i.e., until adolescents
are mostly still living at parental home. Of them, 47% belonged to
the intervention group and 53% to the control group (Figure 1).
Participants had an mean of 16.1 (SD: 2.4; range: 7–18) dietary
measurements between ages 1 and 18 y.
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The intervention group received individualized dietary
counseling to reduce known cardiometabolic risk factors at 1-mo
to 3-mo intervals from age 7 mo until the age of 2 y and twice per
year thereafter until the age of 20 y [27]. The counseling was
provided to parents until the child was aged 7 y, and thereafter,
more information was gradually provided directly to the child.
The control group children were seen twice per year until the age
of 7 y and annually thereafter. The groups were followed up with
similar measurements, including food diaries.

The STRIP study was approved by the Joint Commission on
Ethics of Turku University and Turku University Central Hospital
(Original Approval code: 32/2008, Approval date: 1 April 2008.
25-year follow-up study Approval code: TO5/028/2014,
Approval date: 12 May 2014). Written informed consent was
obtained from parents at study entry and from the participants at
the ages of 15, 18, and 26 y.
Measures
Dietary data

Dietary data were obtained close to each visit by using food
records for 4 consecutive days, including 1–2 weekend days (3-
d records before 2 y of age). The food record data were entered
into the Micro-Nutrica food analysis software to calculate food
and nutrient intakes (developed at the Research and Develop-
ment Center of the Social Insurance Institution, Finland).

A food-based diet score was modified from the study by
Nettleton et al. [28] for this study. Food intakes were classified
into 7 favorable (fiber-rich grain products, fruits and berries,
vegetables, fish, nuts and seeds, low-fat products, unsweetened
dairy products, and vegetable oil–based fats) and 4 unfavorable
food groups (red and processed meat, sugar-sweetened bever-
ages, salty snacks, and desserts). Daily intakes of foods and
drinks were calculated in grams per energy intake and then
classified into quartiles: favorable foods were given ascending
values (0, 1, 2, and 3) and unfavorable foods descending values
(3, 2, 1, and 0). The values from each category were summed to
create a favorable diet score and an unfavorable diet score.
Higher values in both categories indicated better diet quality. In
addition, the overall diet score (values from 0–33) was created
by summing all categories together [29].

Neighborhood socioeconomic disadvantage
Data regarding neighborhood SES was derived from a grid

database established and maintained by Statistics Finland [30].
The database contained spatiotemporal socioeconomic infor-
mation from each residential area at a spatial resolution of 250 m
� 250 m in between years 1990 and 2014. The neighborhood
disadvantage score used is based on the proportion of adults with
low education, the unemployment rate, and household income in
each 250-� 250-m grid area [31]. For each of the 3 variables, we
derived a standardized z-score based on the total Finnish popu-
lation (mean: 0; SD: 1). A score for neighborhood disadvantage
was then calculated by taking the mean value across the 3
z-scores. Higher scores on the continuous index denote greater
disadvantage. For the statistical analyses, the neighborhood
disadvantage score was classified into 2 categories based on
national means as follows: �0 SD (low disadvantage/affluent)
and >0 SD (high disadvantage).

High-quality residential mobility data, based on a complete
history of the residential addresses with latitude and longitude



FIGURE 1. Flowchart summarizing the participants in this study.
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coordinates, were obtained from the Population Register Center
for each participant. Using open-source Geographical Informa-
tion Systems (QGIS; http://www.qgis.org/en/site/), data on the
residential neighborhood disadvantage for each time point were
linked to the cohort participants’ home addresses by the latitude
and longitude coordinates.

Sociodemographic characteristics
Sociodemographic characteristics in childhood were

measured from parents’ responses to questionnaires at child age
of 1, 5, and 9 y and by the level of cumulative neighborhood
disadvantage until age 9 y. Parental education was classified into
2 categories, low and high, based on the highest education that
one of the parents had completed for their professions. Those
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who had no professional training or a maximum of and inter-
mediate level of vocational training were classified as “low.”
Those who had studied at a university of applied sciences or
higher, were classified as “high.” The high level included any
academic degree (bachelor’s, master’s, licentiate, or doctoral
degree). Parental occupation status was classified as manual and
nonmanual occupation (including higher grade and intermediate
occupations). Childhood cumulative socioeconomic disadvan-
tage was calculated by taking the mean of the neighborhood
disadvantage score from birth to age 9 y.

Sociodemographic characteristics in early adulthood were
assessed with a self-administered questionnaire at the age of 26 y
(postinterventional follow-up) and the level of neighborhood
disadvantage between 19 and 26 y of age. Level of own

http://www.qgis.org/en/site/
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education was classified into 2 categories (low/high education).
Those participants who had no professional training or voca-
tional studies were classified as “low.” Those who had a degree
from university or university of applied sciences were classified
as “high.” Work status was classified into 2 categories (no, i.e.,
students and those outside of workforce; or yes, i.e., employees
or entrepreneurs) as was marital status (single/married or
cohabiting). Adulthood cumulative socioeconomic disadvantage
was calculated by taking the mean of the neighborhood disad-
vantage score between 19 and 26 y of age.
Statistical analysis
The covariates were reported as means and SD or as absolute

numbers and percentage, when appropriate. Group-based tra-
jectory modeling (GBTM) was used to investigate the develop-
mental trajectories (the evolution of an outcome over age) of diet
score. Diet score trajectories were analyzed separately for the
whole study population and for intervention and control groups.
GBTM is a form of finite mixture modeling for analyzing longi-
tudinal repeated-measure data [32]. In the model, participants
were assigned to latent trajectory subgroups on the basis of their
observed dietary habits during the study period of 18 y. The
GBTM approach is flexible, allowing for partially missing data,
and participants are assigned to a subgroup based on their
highest posterior probability. Moreover, covariates can be also
included in the model [33].

The GBTM analyses were conducted for all participants and
for participants in the intervention and control groups using proc
traj procedure in the SAS software (version 9.4; SAS Institute).
The goodness-of-model fit was judged by fit-criteria assessment
plot [34] in the Rstudio software (version 2023.09.0; RStudio).
The cutoff for the smallest group was set at >5% of the entire
cohort. The detailed description of the fit statistics and param-
eter estimates of the model are given in the Supplemental
Figure 1. Diet score was treated as continuous variable.

Logistic regression analysis was used to examine the re-
lationships of childhood sociodemographic characteristics (sex,
parental education, parental occupation status, and neighbor-
hood disadvantage in childhood) and intervention/control group
with the diet trajectories. The results are reported as odds ratios
(ORs) with the lowest diet quality group as the reference group.

Linear regression analyses were used to predict diet quality
(continuous score) at age 26 y by the observed developmental diet
quality trajectories. The models were adjusted with adulthood
sociodemographic characteristics—sex, marital status, education
level, work status, and neighborhood disadvantage—separately
and in combination. To examine whether the associations varied
between sociodemographic subgroups, we added the interaction
term sociodemographic characteristic � diet quality trajectory to
the model. The results are reported as mean differences between
trajectories with 95%CI for all participants and for participants in
the intervention and control groups.
Results

The characteristics of the study population are shown in
Table 1. During the first 9 y of life, the majority of children lived
in affluent neighborhoods (64%), and their parents had a high
education level (69%) and a nonmanual occupation (72%). No
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differences were found between the intervention and control
participants in terms of sex, neighborhood socioeconomic
disadvantage, parental occupation, and education.

At the age of 26 y, most participants lived in affluent neigh-
borhoods (62%), had a high education level (67%), were mar-
ried or cohabiting (53%), and were employed (53%). No
differences were found between intervention and control par-
ticipants in terms of neighborhood socioeconomic disadvantage,
education, marital status, and work status.
Diet quality trajectories
The single-trajectory model (Figure 2) shows that there was a

small dip in the diet score in adolescence, which levels off by age
18 y. Additionally, the mean diet score in the intervention group
(18.1; SD: 4.8) was 3.1 points higher than that in the control
group (15.0; SD: 5.2; P < 0.001).

The trajectory analyses suggested 5 types of diet quality tra-
jectories as the optimal solution to characterize the whole study
population over the 18-y period (Supplemental Figure 1). The
smallest posterior probability was good (0.82) for the 5-group
model. Compared with models with more groups, the model
with 5 groups showed sufficiently good Bayesian information
criterion and Akaike information criterion values (�28.352 and
�28.419, respectively).

As shown in Figure 3A, the 5-category trajectory included 3
groups that maintained a constant diet quality level throughout
the follow-up period: high (10% of participants), intermediate
(31%), and low (19%). In addition, increasing (15%) and
decreasing (25%) trajectory groups were identified. Throughout
the follow-up period, the diet score remained at the level of
20.3–22.1 in the high, at the level of l8.2–18.3 in the interme-
diate, and at the level of 11.4–13.3 in the low diet quality tra-
jectory groups. The diet score rose from 14.3 to 19.6 in the
increasing and fell from 17.0 to 13.4 in the decreasing trajectory
groups. Figure 3 also shows the 5-category solution separately
for intervention (Figure 3B) and control (Figure 3C) participants.
Among the intervention participants, diet quality scores were
consistently higher in each trajectory group than those in control
participants in the corresponding trajectory group.
Associations of diet quality groups with
sociodemographic characteristics

Associations between childhood sociodemographic charac-
teristics and diet quality trajectory groups are presented in
Table 2. Compared with the low diet quality trajectory group
(reference), there were more females in the other diet quality
trajectory groups (OR: 1.7–5.0), and they were more likely to
belong to the intervention group (OR: 3.8–23.8). Children in the
increasing, intermediate, or high diet quality trajectory groups
were more likely to have parents with high education (OR:
1.7–4.0) and nonmanual occupation status (OR: 3.1–3.7).
Neighborhood socioeconomic disadvantage in childhood was
not associated with diet quality trajectory groups.
Predicting diet quality at 26 y of age
Table 3 shows the mean level of the dietary score at the age of

26 y by the trajectory group for all participants, as well as
separately for the intervention and control participants. The 18-y
diet trajectory groups significantly predicted diet quality at age



TABLE 1
Descriptive characteristics of the study participants by intervention/control group.

Characteristic All (N ¼ 620) Intervention (n ¼ 290) Control (n ¼ 330) P1

Sex Female 49 (302) 48(139) 49 (163) 0.72
Male 51 (318) 52 (151) 51 (167)

Childhood (age 1–9 y)
Parental occupation2 Manual 26 (164) 24 (69) 29 (95) 0.17

Nonmanual 72 (445) 74 (215) 70 (230)
Missing 2 (11) 2 (6) 1 (5)

Parental education level2 Low 29 (179) 26 (74) 32 (105) 0.12
High 69 (429) 71 (207) 67 (222)
Missing 2 (12) 3 (9) 1 (3)

Neighborhood disadvantage3 High (deprived) 36 (225) 34 (98) 38 (127) 0.23
Low (affluent) 64 (395) 66 (192) 62 (203)

Adulthood (age 26 y) All (n ¼ 344) Intervention (n ¼ 145) Control (n ¼ 199) P1

Education level4 Low 29 (100) 29 (42) 14 (58) 0.91
High 67 (232) 68 (99) 67 (133)
Missing 3 (12) 3 (4) 4 (8)

Marital status Single 44 (151) 42 (61) 45 (90) 0.51
Married/cohabit 53 (182) 55 (80) 51 (102)
Missing 3 (11) 3 (4) 4 (7)

Work status No 44 (152) 47 (68) 42 (84) 0.45
Yes 53 (182) 51 (74) 54 (108)
Missing 3 (10) 2 (3) 4 (7)

Neighborhood disadvantage5 High (deprived) 38 (131) 41 (54) 59 (77) 0.78
Low (affluent) 62 (213) 43 (91) 57 (122)

The values are % (n).
1 P values from χ2 test for comparisons between intervention and control groups.
2 Family occupation and education from 1, 5, or 9 y of age. Education was classified into 2 categories: low and high education based on the highest

education that 1 of the parents had completed for their professions. Those who had no professional training or a maximum of and intermediate level
of vocational training were classified as “low.” Those who had studied at a university of applied sciences or higher were classified as “high.” Parental
occupation status was classified as manual and nonmanual occupation (including higher grade and intermediate occupations).
3 Neighborhood socioeconomic disadvantage 0–9 y.
4 Level of own education at 26 y of age. Those participants who had no professional training or vocational studies were classified as low. Those

who had a lower university degree (bachelor’s degree) or a degree from university of applied sciences were classified as “intermediate.” Those who
had a higher university degree (master’s degree or higher) were classified as “high.”
5 Neighborhood socioeconomic disadvantage 19–26 y.

FIGURE 2. A single-trajectory model of diet quality score from 1 to 18 y of age for all participants and separately for the intervention and control
participants.
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of 26 y (P < 0.001). The order of the end points of the trajectory
groups at age 18 y persisted to age 26 y. Among all participants,
adulthood diet score was 15.6 (SD: 4.7) for the low, 16.4 (SD:
5.3) for the decreasing, 19.3 (SD: 4.0) for the intermediate, 20.3
(SD: 5.3) for the increasing, and 20.8 (SD: 4.7) for the high diet
1927
quality trajectory group. Compared with the low diet trajectory
group, the mean differences in diet scores at age 26 y were 3.6
points higher in the intermediate, 4.7 in the increasing, and 5.1
in the high trajectory groups (all P < 0.001). The association
between trajectory groups and diet quality at 26 y remained



FIGURE 3. Group-based trajectory models identifying 5 distinct developmental trajectories of diet quality from 1 to 18 y of age of all (A),
intervention (B), and control (C) participants.
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significant after adjustments for sex, marital status, education
level, work status, and adulthood neighborhood disadvantage.
No differences in these associations by sex, marital status, or SES
were observed (all P-interaction > 0.14). The results were
essentially the same when studying the intervention and control
participants separately (Table 3).
1928
Discussion

In this study, we observed distinct developmental diet quality
trajectory groups from infancy to age 18 y. We also found that
childhood sociodemographic characteristics, such as sex and



TABLE 2
Associations between childhood sociodemographic characteristics and diet quality trajectories.

Characteristics Trajectory group

Low,
OR (ref)

Decreasing,
OR (95% CI)

Intermediate,
OR (95% CI)

Increasing,
OR (95% CI)

High, OR
(95% CI)

Girl vs boy 1 1.7 (1.0, 2.9) 3.2 (2.0, 5.3) 5.0 (2.8, 8.9) 2.8 (1.5, 5.4)
Intervention vs control participants 1 3.8 (2.1, 6.7) 8.4 (4.8, 14.7) 2.0 (1.0, 3.8) 23.8 (10.3, 54.6)
Neighborhood SES: low vs high1 1 0.9 (0.6, 1.5) 1.1 (0.7, 1.8) 0.9 (0.5, 1.6) 1.3 (0.7, 2.6)
Parental education: high vs low2 1 1.7 (1.0, 2.9) 2.5 (1.5, 4.1) 1.8 (1.0, 3.3) 4.0 (1.8, 9.0)
Parental occupation: nonmanual vs manual2 1 2.9 (1.7, 4.9) 3.7 (2.2, 6.2) 3.1 (1.7, 5.7) 3.5 (1.7, 7.3)

The values are ORs and their 95% CIs with the lowest diet quality group as the reference derived from logistic regression models.
OR, odds ratio; SES, socioeconomic status.
1 Neighborhood socioeconomic disadvantage 0–9 y.
2 Family occupation and education from 1, 5, or 9 y of age. Education was classified into 2 categories: low and high education based on the highest

education that 1 of the parents had completed for their professions. Those who had no professional training or a maximum of and intermediate level
of vocational training were classified as “low.” Those who had studied at a university of applied sciences or higher were classified as “high.” Parental
occupation status was classified as manual and nonmanual occupation (including higher grade and intermediate occupations).

TABLE 3
Associations between developmental diet quality trajectory groups from 1 to 18 y of age and diet quality at age 26 y.

Trajectories Diet quality Model 12 Model 23 Model 34

Group % (n) Mean
score1

95% CI Mean
difference

95% CI Mean
difference

95% CI Mean
difference

95% CI

All (N ¼ 620) Low 19 (115) 15.6 14.4, 16.9 Ref Ref Ref
Decreasing 25 (156) 16.4 15.5, 17.4 0.8 �0.8, 2.4 0.3 �1.2, 1.9 0.3 �1.2, 1.9
Intermediate 31 (193) 19.3 18.4, 20.2 3.6 2.1, 5.1 2.2 0.7, 3.7 2.2 0.7, 3.7
Increasing 15 (96) 20.3 19.1, 21.5 4.7 3.0, 6.4 3.2 1.6, 4.8 3.3 1.6, 4.9
High 10 (60) 20.8 18.9, 22.6 5.1 2.9, 7.3 3.7 1.6, 5.8 3.6 1.5, 5.8

Intervention (n ¼ 290) Low 23 (66) 16.4 14.9, 17.9 Ref Ref Ref
Decreasing 28 (82) 19.1 17.8, 20.4 2.7 0.7, 4.7 2.4 0.5, 4.3 2.4 0.5, 4.3
Intermediate 20 (57) 20.6 18.8, 22.3 4.1 1.8, 6.4 3.5 1.4, 5.8 3.6 1.4, 5.8
Increasing 19 (55) 19.6 18.0, 21.3 3.2 1.0, 5.4 2.4 0.3, 4.6 2.4 0.3, 4.6
High 10 (30) 20.7 18.1, 23.2 4.2 1.3, 7.2 3.5 0.7, 6.2 3.4 0.7, 6.2

Control (n ¼ 330) Low 22 (73) 15.4 13.8, 16.9 Ref Ref Ref
Decreasing 23 (76) 16.0 14.6, 17.4 0.6 �1.5, 2.7 0.2 �1.7, 2.2 0.2 �1.7, 2.2
Intermediate 18 (60) 17.0 15.3, 18.7 1.2 �0.7, 3.9 �0.5 �2.7, 1.7 �0.6 �2.8, 1.7
Increasing 24 (80) 20.1 18.8, 21.4 4.7 2.7, 6.7 2.9 0.9, 4.9 2.9 0.9, 4.9
High 12 (41) 20.2 18.4, 22.0 4.9 2.5, 7.2 2.2 �0.2, 4.5 2.1 �0.3, 4.4

The values are mean differences and their 95% CIs with the lowest diet quality group as the reference derived from linear regression models.
1 Observed at age 26 y.
2 Model 1: base model.
3 Model 2: adjusted for sex, education level, marital status, and work status.
4 Model 3: adjusted for sex, education level, marital status, work status, and neighborhood disadvantage status.
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parental education, was associated with diet quality trajectories
and that diet quality trajectory groups predicted diet quality at
age 26 y.

By applying latent class modeling approach to annual dietary
data from age 1 to 18 y, 5 distinct diet quality trajectory groups
were found, with a marked difference between groups with the
highest and lowest diet quality. Three of the identified diet
quality trajectory groups remained moderately stable
throughout the follow-up period and included more than half of
the participants. The increasing trajectory group including 15%
of the participants was almost at the same level as in the low
trajectory group at the beginning of the follow-up, with a hori-
zontal trend �9 y and upward trend thereafter. However, a
quarter of the participants belonged to the decreasing trajectory
group, characterized by a steady decline in diet quality from
childhood to early adulthood. In the decreasing trajectory group,
1929
diet quality was almost at the same level as in the intermediate
trajectory group at the beginning of the follow-up but declined
steadily throughout the follow-up period, remaining below the
level of the increasing trajectory group from age 9 y onward. This
partially supports previous findings that a potential window of
change is estimated to occur over 7–9 y, partly due to the in-
fluence of peers and other environmental factors [8,17].

The results of this study support the earlier findings from the
STRIP study. We previously reported that the intervention par-
ticipants had higher mean diet quality scores than the control
group at 1–20 y of age [29]. Furthermore, there were no dif-
ferences in mean nutrient intakes between the intervention and
control families at baseline [35]. The possibility to study the
effects of dietary intervention in the trajectories add a special
feature to this study. The mean (single) trajectory was 2–3 di-
etary scores higher in the intervention group than that in the
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control group over the whole period, and this difference was
observed in all 5 trajectory groups. Although the differences in
the overall diet score were generally modest, the beneficial
impact over 20 y suggest that dietary behavior can be influenced
to promote health [29]. Most other dietary intervention trials
have lasted only a few years [36,37], and the comparison of the
results is challenging. In this study, we found that there was a
slight dip in diet score in adolescence, which leveled off again by
the age of 18 y. Similarly, a large United States cohort study
showed that intakes of vegetables, whole fruit, and whole grains
improved from adolescence to young adulthood [38].

When examining the association between childhood socio-
demographic characteristics and diet quality trajectory groups,
we found that parental education and occupation were associ-
ated with trajectory groups. This is consistent with earlier find-
ings [10,39], suggesting that children whose mothers have the
highest level of education are more likely to have a good diet
quality than children with low educated parents. In these data,
neighborhood SES was not associated with diet quality trajectory
groups. In another Finnish study, children growing up in disad-
vantaged neighborhoods exhibited a trajectory of increasing BMI
scores starting at 4 y of age, ending up with a higher risk of
obesity by school age, than children living in more affluent
neighborhoods [40]. The differences may be explained by the
fact that childhood overweight is influenced by many factors
other than diet quality, such as total caloric intake and amount of
physical activity.

We also found that diet quality trajectory groups predicted
diet quality in adulthood, at age 26 y. This is consistent with
previous research findings, suggesting that eating habits develop
during the early years and may continue into adulthood [18]. We
observed small changes in diet score level between 18 and 26 y,
but the order of the diet trajectory groups remained the same.
The groups with lowest diet quality improved their diet quality,
and the differences in diet quality narrowed compared with the
end point of the trajectories. Previous studies have highlighted
the importance of educational attainment for diet quality in
adulthood [21,41], whereas less support has been found for the
effect of beginning to cohabit on diet quality [42,43]. In our
study, the association between trajectory groups and diet quality
at 26 y attenuated partially but remained marked after adjust-
ments for sex, marital status, education level, work status, and
adulthood neighborhood disadvantage.

Assessing the diet quality of same participants from toddler-
hood to adulthood and using the same dietary assessment
method consistently throughout the follow-up period is the
major strength of our study. It is rare to have records of eating
habits over this developmental period. Second, taking into ac-
count the heterogeneity in diet quality patterns during the
follow-up period using GBTM is another strength of the study.
Limitations of this study include self-reported food records,
which are prone to underreporting of unhealthy foods and
overreporting of healthy foods. Another limitation is possible
selection bias due to selective drop out during the follow-up.
However, the characteristics of those participating in the study
and those lost to follow-up have been compared, and no differ-
ences have been found regarding dietary components and SES
[26,27]. Further, we had information on the home addresses of
the participants only, thus we do not know when the adolescents
moved away from their parents.
1930
In conclusion, 5 distinct diet trajectory groups were identified
from infancy to adulthood, with a clear difference between the
groups with the highest and lowest diet quality. In addition to
the 3 stable diet trajectory groups, a large proportion of partic-
ipants were in the group with declining diet quality. Our findings
support the notion that dietary habits established in toddlerhood
are moderately sustained into adulthood. Furthermore, dietary
intervention initiated in early childhood was evident across all
trajectories and persisted into adulthood. To promote healthy
dietary patterns, child diet quality should be regularly assessed
through questionnaires administered during routine follow-ups
in well-baby clinics and school health services, with particular
attention given to children whose diet quality is declining.
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