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Abstract

Adolescence constitutes a developmental stage marked by increased vulnerability to the
adoption of consumption behaviors shaped by individual, social, and contextual deter-
minants. This study aimed to examine the association between cumulative psychosocial
vulnerability and the consumption of alcohol, coffee, and energy drinks among adolescents
in Romania, employing a composite behavioral score designed to capture personal, social,
and contextual stability. This cross-sectional study included 521 adolescents, with data
collected during the COVID-19 pandemic when schooling was entirely online. Alcohol,
coffee, and energy drink consumption were analyzed using Pearson correlations and bi-
nary logistic regressions. The composite behavioral score was constructed as the mean of
standardized indicators, with higher values reflecting lower levels of psychosocial vulnera-
bility. Results indicate that the composite behavioral score is negatively and significantly
associated with alcohol consumption (r = −0.150, p = 0.001; OR = 0.51, 95% CI [0.33–0.80],
p = 0.002), indicating a lower likelihood of consumption among adolescents with more
stable psychosocial profiles. In contrast, the score was not significantly associated with
coffee or energy drink consumption. Analyses also revealed significant differences in the
composite behavioral score by gender (Cohen’s d = −0.82), with boys exhibiting higher
vulnerability, and by residential environment (Cohen’s d = −1.15), with adolescents from
rural areas—particularly boys—showing higher levels of psychosocial vulnerability. A
secondary composite score, excluding demographic variables, was also computed to as-
sess the robustness of the observed associations, with only area of residence remaining a
significant predictor. In conclusion, the findings are consistent with the hypothesis that
cumulative psychosocial vulnerability is relevant for explaining alcohol consumption in
adolescence but not for coffee or energy drink use. These results highlight the need for a
conceptual distinction between consumption behaviors with a normative status and those
more clearly associated with psychosocial risk, as well as the importance of prevention
interventions tailored to the specific characteristics of each type of consumption.

Keywords: adolescence; psychosocial vulnerability; alcohol use; risk behaviors

1. Introduction
Adolescence represents a developmental stage characterized by an increased need for

direct social interaction, a strong desire for peer acceptance, and heightened susceptibility
to peer influence [1]. Belonging to a peer group increases the likelihood that adolescents
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will engage in exploratory behaviors and experiment with new experiences, with substance
consumption within peer contexts being one of the most important factors associated with
such practices [2].

The COVID-19 pandemic introduced substantial disruptions in adolescents’ daily lives,
including the transition to online education, restrictions on mobility, and reduced direct
interaction with individuals outside the family. These measures created an unprecedented
social context that may have influenced behavioral patterns, including substance use. In
this context, the present study investigates the consumption of alcohol, energy drinks, and
coffee among Romanian adolescents.

Exposure to prolonged social restrictions and changes in routine may influence risk
behaviors during adolescence, some of which may persist into adulthood and contribute to
adverse health outcomes. Alcohol consumption during adolescence has been associated
with increased risk of long-term health problems, including chronic diseases and mental
health issues [3]. Similarly, energy drink consumption has been linked to cardiovascular
and neuropsychological effects, as well as other physiological disturbances [4,5].

Alcohol remains the most widely used psychoactive substance. According to the
World Health Organization [6], approximately 22% of adolescents aged 15–19 reported
alcohol consumption in 2019, with similar prevalence rates across genders.

In Romania, the sale of alcoholic beverages to individuals under 18 years of age is
legally prohibited. In contrast, energy drinks were widely available to minors without
specific regulatory restrictions until 2024, despite ongoing concerns regarding their potential
health effects [7]. This regulatory gap may have contributed to increased accessibility and
consumption among adolescents.

Data from Spain indicate relatively stable patterns of adolescent alcohol consumption
over time, with slight fluctuations observed between 2019 and 2023 [8].

Energy drinks represent one of the fastest-growing segments of the beverage indus-
try [9]. These products typically contain stimulant compounds such as caffeine, sugar,
taurine, and guarana, and are often perceived as enhancers of cognitive and physical
performance [10,11]. However, their consumption—particularly when combined with
alcohol—has been associated with a range of adverse health effects [12]. The combination
of alcohol and energy drinks is frequently used to counteract the sedative effects of alcohol
and may lead to increased overall alcohol intake [13,14].

Data from the European Food Safety Authority indicate that energy drink consumption
is highly prevalent among adolescents, with approximately 68% reporting use across
European countries. Furthermore, combined consumption of energy drinks and alcohol
has been reported in more than half of adolescent consumers [15].

National data from Romania also highlight concerns related to energy drink consump-
tion among adolescents. Observational findings indicate high prevalence rates, limited
awareness of product contents, and the occurrence of adverse effects following consump-
tion [16,17]. In addition, reported cases of intoxication associated with energy drink
consumption among adolescents suggest a potential increase in health risks over time.
Severe outcomes, including cardiovascular disturbances and neurological symptoms, have
been documented in cases of excessive intake [18].

Systematic reviews and meta-analyses further support the association between en-
ergy drink consumption and negative outcomes such as sleep disturbances, stress, and
depressive symptoms among adolescents [11]. Moreover, consumption of energy drinks
and alcohol has been linked to other risk behaviors, including smoking and substance use,
reflecting broader patterns of behavioral clustering [16].

Evidence also indicates that the combined use of alcohol and energy drinks (AMED)
is associated with specific behavioral patterns, although its direct impact on intoxication
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levels remains debated [19]. Finally, recent research highlights a strong association between
smoking and alcohol use among adolescents, emphasizing the role of social and contextual
factors in shaping risk behaviors, including during the COVID-19 pandemic [20].

Rationale for the Current Study

Existing research on adolescent substance use has examined behaviors such as alco-
hol, caffeine, or energy drink consumption separately, with comparatively fewer studies
adopting an integrative perspective on their co-occurrence and shared determinants. In
addition, these behaviors are often approached within a general risk framework, without
consistently distinguishing between substances that may differ in their social meaning
and functional role. Therefore, an integrative approach is needed to assess the combined
influence of demographic, behavioral, and psychosocial factors on substance use, as well
as to explore whether these associations vary depending on the type of substance. The
aim of the present study is to investigate the relationship between a composite behavioral
score, reflecting personal and social stability, and the consumption of coffee, energy drinks,
and alcohol among Romanian adolescents, with particular attention to similarities and
differences across these behaviors.

Drawing on the existing literature and the proposed framework, the present study
hypothesizes that higher levels of personal and social stability are associated with a lower
likelihood of alcohol consumption among adolescents. In contrast, this relationship is
expected to be weaker or non-significant in the case of coffee and energy drink consump-
tion, suggesting that these behaviors may be more context-dependent and less strongly
embedded in risk behavior patterns.

The study further examines whether the composite behavioral score varies across
sociodemographic groups, with the expectation that differences may be observed by gender
and area of residence. Specifically, lower levels of behavioral and psychosocial stability
are anticipated among male adolescents and those from rural areas, compared to female
adolescents and those from urban settings.

2. Materials and Methods
2.1. Study Design

The data used in this article were derived from a cross-sectional quantitative survey
conducted during the COVID-19 pandemic (spring 2021). Data were collected using an
online questionnaire administered via Google Forms. During this period, school activities
in Romania were conducted exclusively online, and adolescents were required to remain
within their family households, with limited opportunities for direct social interaction
outside the family context. This unique context provided a controlled setting for examining
consumption behaviors under conditions of restricted mobility and social contact.

Participants were informed about the purpose of the study and provided informed
consent in accordance with legal regulations regarding the protection of personal data.
Respondents under the age of 16 were asked to share information about the study with
their parents or guardians and were required to check a box to confirm this before ac-
cessing the questionnaire. Participation in the study was voluntary, anonymous, and
allowed participants to withdraw at any stage of completing the questionnaire without
any consequences.

The study protocol was approved by the Ethics Committee of the Francisc I. Rainer
Institute of Anthropology, Romanian Academy (approval no. 254/2021).
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2.2. Participants and Data Collection

Data were self-reported and collected from high school students through an online
questionnaire distributed during the COVID-19 pandemic. Participants were recruited
using a convenience sampling approach, facilitated by the online distribution of the survey.

The survey was completed individually by participants at home and a total of 550 re-
sponses were initially received. After data cleaning, only fully completed questionnaires
were retained for analysis, resulting in a final sample of 521 adolescents aged 15 to 19 years.
The sample included 153 males and 368 females, with participants from both rural (N = 313)
and urban (N = 208) areas.

Prior to the main data collection, a pretest was conducted with 15 participants to assess
the clarity and comprehensibility of the questionnaire. Based on the feedback obtained,
minor revisions were made to improve item wording and format.

2.3. Variables and Measurements

The questionnaire included 69 items addressing sociodemographic characteristics,
sedentary behavior, dietary habits and health-related risk behaviors among adolescents.

For the purposes of the present study, the analyses focused on the consumption of
alcoholic beverages, energy drinks, and coffee. These variables were assessed based on self-
reported responses regarding consumption (yes/no), as well as the frequency of individual
and combined use.

The socio-demographic and contextual variables included in the analysis were: gender,
age, area of residence (rural/urban), perceived family income, perceived social influence
(assessed through the item “I feel stronger with my friends”), and type of housing during
schooling (living with family vs. without family).

All variables were recoded for analysis to ensure consistency in interpretation, with
higher values reflecting lower levels of behavioral risk and greater personal and contextual
stability, as described in the construction of the composite behavioral score.

2.4. Statistical Analysis

To achieve the research objectives, data processing was conducted using RStudio
2026.04.0 Build 526 and Microsoft Excel for Microsoft 365 MSO (Version 2604 Build
16.0.19929.20086) 64-bit applying inferential statistical methods. Binary logistic regres-
sions were performed for each type of consumption to assess the influence of demographic,
socio-economic, and psychosocial predictors on the consumption of coffee, alcohol and en-
ergy drinks. Odds ratios (OR) and corresponding 95% confidence intervals were computed
to facilitate the interpretation of effect sizes.

To test the hypothesis that cumulative exposure to psychosocial vulnerability factors is
associated with an increased likelihood of engaging in consumption behaviors, a composite
behavioral score was constructed. This score integrated theoretically relevant demographic,
contextual, and behavioral variables, including: smoking habit, subjective perception of
social influence (item: “I feel stronger with my friends”), type of housing during schooling
(with family vs. without family), sex, age, area of residence, and perceived family income.

The variables were recoded numerically so that higher values reflected a profile
characterized by lower risk behaviors, greater social autonomy and a more stable family
and socio-economic context. For example: smoking was coded as a binary variable (1 = non-
smoker, 0 = smoker), so that higher values reflected lower risk; perceived social influence
(assessed through the item “I feel stronger with my friends”) was recoded such that
responses indicating stronger reliance on peers were assigned lower values (0), while lower
perceived influence corresponded to higher values (1); housing type was coded so that
living with family corresponded to higher values, while living without family corresponded
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to lower values; area of residence was coded as a binary variable (0 = rural, 1 = urban),
with higher values reflecting a more favorable contextual environment.

Subsequently, the composite behavioral score was calculated as the arithmetic mean of
the standardized variables (z-scores), thereby ensuring equal weighting of each component
and providing an integrative measure of the cumulative influence of these factors. The
choice of z-score standardization was justified by the heterogeneous nature of the included
variables (categorical and continuous), as this procedure allowed all components to be
placed on a common scale and prevented variables with larger variance from dominating
the composite score.

The composite behavioral score was not intended to represent a unidimensional
latent construct, but rather to capture the cumulative effect of multiple psychosocial and
contextual factors. Therefore, it should be interpreted as a composite index of overall
stability rather than as a psychometric scale. It should therefore be interpreted cautiously, as
an exploratory indicator rather than a precise measurement of a single underlying construct.

Based on this score, hypotheses were formulated and tested positing that higher
levels of the composite behavioral score are associated with a lower likelihood of alcohol
consumption, while weaker or non-significant associations are expected for energy drink
and coffee consumption, reflecting a lower-risk profile, whereas the relationship between
the composite score and coffee consumption is expected to be nonsignificant, given the
more normative and context-dependent nature of this behavior. These hypotheses were
evaluated through correlation analyses and binary logistic regressions, with the composite
behavioral score entered as the sole predictor of the likelihood of consumption for each
type of substance analyzed.

Descriptive analyses were conducted to examine the distribution of the composite
behavioral score prior to inferential testing.

3. Results
The analysis indicates that a substantial proportion of adolescents aged 15–19 consume

coffee, alcohol, and energy drinks. Among the participants, 85.6% reported consuming
energy drinks, 60.1% reported alcohol consumption, and 58.2% reported consuming coffee.

The distribution of consumption across age groups shows minimal variation for
energy drinks, with the lowest prevalence observed at age 18 (84.5%) and the highest at
age 19 (87.7%). With regard to coffee consumption, adolescents aged 15 years reported
the highest prevalence (64.8%), followed by a declining trend as age increased. Alcohol
consumption showed a prevalence of 64.8% at age 15, reached its lowest level at age
18 (54.3%), and increased again at age 19 (69.2%) (Figure 1). These descriptive patterns did
not indicate substantial age-related differences; therefore, no further inferential analyses by
age were conducted.

The analysis of beverage consumption by gender indicates similar patterns among
boys and girls across all three categories examined (Table 1). Coffee consumption was
comparable between the two groups, being reported by 58.3% of boys and 58.2% of girls.
Energy drink consumption showed a high prevalence in both groups, with a slightly higher
proportion among boys (88.9%) compared to girls (85.6%). Alcohol consumption also
exhibited nearly equal levels across genders, reported by 59.5% of boys and 60.6% of girls.
Chi-square tests indicated that these differences were not statistically significant (p > 0.05 for
all comparisons), suggesting that consumption patterns are largely similar across genders.

When examined by area of residence (rural vs. urban), coffee consumption rates
were nearly identical, at 59.5% in rural areas and 56.3% in urban areas. Energy drink
consumption was high in both settings, with a slightly higher prevalence in urban ar-
eas (88.0%) compared to rural areas (85.6%). Similarly, alcohol consumption rates were
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comparable, with 59.4% reported in rural areas and 61.5% in urban areas. Statistical testing
(chi-square) confirmed that these differences were not significant (p > 0.05), indicating that
residential environment does not substantially differentiate consumption prevalence. Per-
centages were calculated within groups (row percentages) to allow meaningful comparison
of consumption prevalence across gender and residential categories.

Figure 1. Age Distribution of Coffee, Energy Drink and Alcohol Consumption.

Table 1. Consumption by Gender and Area of Residence.

Group Energy Drinks
No n (%)

Energy Drinks
Yes n (%)

Coffee
No n (%)

Coffee
Yes n (%)

Alcohol
No n (%)

Alcohol
Yes n (%)

Gender: Male 17 (11.1%) 136 (88.9%) 63 (41.7%) 88 (58.3%) 62 (40.5%) 91 (59.5%)
Gender: Female 53 (14.4%) 315 (85.6%) 154 (41.8%) 214 (58.2%) 145 (39.4%) 223 (60.6%)

Area: Rural 45 (14.4%) 268 (85.6%) 126 (40.5%) 185 (59.5%) 127 (40.6%) 186 (59.4%)
Area: Urban 25 (12.0%) 183 (88.0%) 91 (43.8%) 117 (56.3%) 80 (38.5%) 128 (61.5%)

Note: Coffee analyses based on n = 519; 2 male participants from rural areas excluded for missing values for
coffee consumption.

To gain a more comprehensive understanding of beverage consumption among ado-
lescents, binary logistic regression models were conducted separately for each category
of consumption. These models assessed the impact of demographic, socio-economic, and
psychosocial predictors on the consumption of coffee, alcohol, and energy drinks. Regres-
sion coefficients and associated p-values were calculated to identify significant predictors
of consumption behaviors (Table 2).

Table 2. Logistic regression models for coffee, energy drink and alcohol consumption.

Predictor Coffee OR (95% CI) Energy Drink OR (95% CI) Alcohol OR (95% CI)

Gender (female vs. male) 0.96 (0.65–1.42) 0.76 (0.41–1.36) 1.08 (0.72–1.63)
Age 0.97 (0.84–1.12) 1.01 (0.82–1.25) 1.05 (0.90–1.22)
Area of residence (urban vs. rural) 1.02 (0.70–1.49) 1.17 (0.67–2.08) 1.19 (0.80–1.79)
Perceived family income—medium 0.51 (0.18–1.27) 1.40 (0.38–4.05) 0.58 (0.20–1.50)
Perceived family income—high 0.55 (0.18–1.45) 1.48 (0.38–4.85) 0.57 (0.19–1.56)
Housing (without family) 1.54 (1.04–2.32) 0.92 (0.53–1.63) 1.35 (0.89–2.05)
Smoking (yes vs. no) 0.75 (0.49–1.16) 2.43 (1.17–5.69) 4.75 (2.80–8.43)
Social influence (“I feel stronger with my friends”) 1.04 (0.69–1.58) 2.06 (1.14–3.73) 1.92 (1.24–2.96)

Note: n = 517 (listwise deletion of missing values).

3.1. Coffee Consumption

The binary logistic regression analysis indicated that most of the demographic, socio-
economic, and psychosocial predictors included in the model did not exert a significant
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influence on coffee consumption. Gender, age, area of residence, perceived family income,
smoking, and perceived social influence were not significantly associated with this behavior
(p > 0.05). The only significant predictor was type of housing, with adolescents not living
with their family showing a higher likelihood of consuming coffee (B = 0.43, p = 0.034). This
finding suggests that, within the analyzed sample, coffee consumption is predominantly
contextual and functional in nature, being more closely associated with levels of daily
autonomy and the structure of everyday routines than with risk behaviors or direct social
influences (Table 2).

3.2. Energy Drink Consumption

In the case of energy drink consumption, the logistic regression model revealed a
pattern distinct from that observed for coffee consumption. Among the included predictors,
smoking and perceived social influence emerged as statistically significant. Adolescents
who reported smoking were more likely to consume energy drinks (B = 0.89, p = 0.026), and
those who indicated that they feel stronger when with friends were also more prone to this
behavior (B = 0.72, p = 0.016). In contrast, demographic variables, perceived family income,
and type of housing did not show a significant influence. These findings suggest that
energy drink consumption is more closely linked to social dynamics and the co-occurrence
of risk behaviors than to structural or family-related factors (Table 2).

3.3. Alcohol Consumption

The logistic regression analysis for alcohol consumption revealed the highest risk
behavior profile among the three types of consumption examined. Smoking emerged as a
positive predictor of alcohol consumption (B = 1.56, p < 0.001), indicating an approximately
4.7-fold higher likelihood of consumption among adolescents who smoke. In addition,
perceived social influence (“I feel stronger with my friends”) made a significant contribution
(B = 0.65, p = 0.003), suggesting an important role of social pressure and social validation in
the adoption of this behavior. Demographic variables, perceived family income, and type
of housing did not show significant effects. These findings support the hypothesis of co-
occurring risk behaviors and suggest the importance of psychosocial factors in explaining
alcohol consumption among adolescents (Table 2).

3.4. The Composite Behavioural Score

Constructed as the mean of the standardized (z-score) values of the demographic,
behavioral, and psychosocial indicators included in the analysis, the composite behavioral
score exhibited an approximately normal distribution centered around zero (Table 1). De-
scriptive statistics indicate a mean close to zero (M ≈ 0.00) and a slightly positive median
(Md = 0.03), reflecting the standardization procedure applied to the score components. The
range of values was moderate (Min = −1.21; Max = 1.08), with no evidence of extreme val-
ues or pronounced skewness. The histogram of the score confirms a relatively symmetrical
distribution, supporting its use as a continuous variable in correlation and binary logistic
regression analyses (Table 3).

Table 3. Descriptive Statistics for the Composite Behavioral Score.

N Mean (SD) Median Q1 Q3 Min Max

521 −0.00 (0.40) 0.03 −0.26 0.27 −1.21 1.08

These findings indicate that the composite score reflects a continuum of personal and
social stability among the adolescents studied, with higher scores representing profiles
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that are more structured, socially autonomous, and less vulnerable both behaviorally
and psychosocially.

Methodological consideration—The composite behavioral score includes demographic
variables such as gender and area of residence, which are also used as grouping variables
in subsequent analyses. Therefore, part of the observed differences between groups may
reflect the structure of the composite score rather than entirely independent behavioral
variation. These results should be interpreted with caution, as the magnitude of group
differences may be partially influenced by the inclusion of these variables in the index.

For descriptive analyses, the composite behavioral score was categorized into three
levels based on the tertiles of its distribution (Figure 2). Participants with scores ≤ −0.19
(lower tertile) were classified as having a low score, those with scores between −0.19
and 0.16 were assigned to the medium-score category, and those with scores > 0.16 were
classified as having a high score. This categorization was used exclusively for descriptive
purposes, whereas inferential analyses were conducted using the composite score as a
continuous variable.

Figure 2. Distribution of the Composite Behavioral Score.

The composite behavioral score, across the entire sample (N = 521), showed a balanced
distribution across the three tertile-based categories, with approximately one-third of
respondents in each category (low score: 33.4%, medium score: 33.4%, high score: 33.2%).
The mean score was close to zero (M = −0.00, SD = 0.40), and the median was slightly
positive (Md = 0.03), confirming the standardized and symmetrical nature of the score
distribution (Table 4).

Table 4. Summary statistics for the Composite Behavioral Score.

Group N Mean (SD) Median [Min–Max] Low Score n (%) Medium Score n (%) High Score n (%)

Total 521 −0.00 (0.40) 0.03 [−1.21–1.08] 174 (33.4%) 174 (33.4%) 173 (33.2%)

Gender: Male 153 −0.22 (0.37) −0.16 [−1.21–0.77] 72 (47.1%) 58 (37.9%) 23 (15.0%)

Gender: Female 368 0.09 (0.38) 0.09 [−0.90–1.08] 102 (27.7%) 116 (31.5%) 150 (40.8%)

Area of residence: rural 313 −0.16 (0.36) −0.16 [−1.21–0.79] 150 (47.9%) 111 (35.5%) 52 (16.6%)

Area of residence: urban 208 0.24 (0.35) 0.27 [−0.69–1.08] 24 (11.5%) 63 (30.3%) 121 (58.2%)

Sex-based analysis revealed consistent differences in score distribution. Male ado-
lescents exhibited a more vulnerable behavioral profile, with nearly half of respondents
classified in the low-score tertile (47.1%) and a comparatively small proportion in the
high-score tertile (15.0%). In contrast, female adolescents demonstrated an inverse pattern,
with the highest proportion falling within the high-score tertile (40.8%) and only 27.7% in
the low-score tertile, suggesting higher levels of personal and social stability among girls.

Similar differences are observed by area of residence. Adolescents from rural settings
are predominantly concentrated in the low-score category (47.9%), while only 16.6% fall
within the high-score category. In contrast, among urban adolescents, more than half of
respondents (58.2%) exhibit high scores, and only 11.5% are classified in the low-score
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category. These findings suggest the presence of notable differences in behavioral and
psychosocial profiles associated with the residential environment.

To assess whether the observed descriptive differences between groups reflect statisti-
cally significant and practically meaningful differences, independent-samples t tests were
conducted, accompanied by estimates of effect size.

An independent-samples t test (Welch) indicated a statistically significant sex dif-
ference in the composite behavioral score, t(295.04) = −8.62, p < 0.001. Boys exhibited
significantly lower mean scores (M = −0.22) compared with girls (M = 0.09), indicating a
more vulnerable behavioral and psychosocial profile among boys, characterized by lower
levels of personal and social stability as captured by the composite score.

The score distributions are consistent with this pattern, with boys’ scores predomi-
nantly clustered in the negative range, whereas girls’ scores are shifted toward positive
values, reflecting a higher prevalence of profiles characterized by elevated behavioral
stability among female adolescents (Figure 3).

Figure 3. Distribution of the composite behavioral score by gender.

Consistent descriptive differences were also observed by area of residence in relation
to the composite behavioral score, t(453.62) = −12.92, p < 0.001. Adolescents from rural
areas (n = 313) exhibited negative mean scores (M = −0.16), in contrast to the positive mean
scores observed among urban adolescents (M = 0.24). The mean difference between groups
was −0.40, with a 95% confidence interval ranging from −0.47 to −0.34.

The score distributions indicate that, in rural areas, scores are predominantly concen-
trated in the negative range, reflecting lower levels of behavioral and contextual stability
as well as greater variability in psychosocial conditions. In contrast, in urban areas, the
score distribution is systematically shifted toward positive values, suggesting a higher
proportion of adolescents with more structured behavioral and social profiles (Figure 4).

Figure 4. Distribution of the composite score by area of residence.
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The difference in the composite behavioral score between boys and girls is charac-
terized by a large effect size. Cohen’s d indicates a substantial effect (d = −0.82, 95% CI
[−1.01, −0.62]), suggesting a clear separation between the two groups. The negative sign
reflects that boys’ mean scores are significantly lower than those of girls, indicating a more
vulnerable behavioral and psychosocial profile among male adolescents (Table 4).

The difference in the composite behavioral score between adolescents from rural
and urban areas is associated with a large effect size. Cohen’s d (d = −1.15, 95% CI
[−1.34, −0.96]) indicates a robust and consistent difference, suggesting that residential
environment represents an important factor associated with the behavioral profile under
study. The significantly lower scores observed among rural adolescents reflect higher levels
of behavioral and psychosocial vulnerability compared with their urban peers (Table 5).

Table 5. Effect sizes (Cohen’s d) for differences in the composite behavioral score.

Comparison Cohen’s d IC 95% Lower IC 95% Higher

Gender −0.82 −1.01 −0.62

Area of residence −1.15 −1.34 −0.96

The large effect size values indicate that the observed differences are not merely statisti-
cally significant but reflect differences between groups, with implications for understanding
profiles of behavioral vulnerability during adolescence.

To test the hypothesis regarding a linear association between the composite behav-
ioral score and consumption behaviors, Pearson correlation coefficients were calculated
between the score and each variable of interest (coffee, energy drink, and alcohol con-
sumption) (Table 6). The analysis of the relationship between the composite behavioral
score and consumption behaviors reveals a differentiated pattern depending on the type of
substance examined.

Table 6. Associations between the composite behavioral score and consumption behaviors (coffee,
energy drinks, alcohol).

Behavioral Pearson Correlation (r) p Logistic Coefficient (B) OR p (Logistic)

Coffee −0.04 0.312 −0.248 0.78 0.251

Energy drink −0.06 0.165 −0.350 0.70 0.262

Alcohol −0.15 0.001 −0.672 0.51 0.002

In the case of coffee consumption, the Pearson correlation wasnegative but weak and not
statistically significant (r = −0.044, p = 0.312). Consistently, the composite behavioral score did
not emerge as a significant predictor in the logistic regression model (B = −0.248, OR = 0.78,
p = 0.251), suggesting that the likelihood of coffee consumption was not systematically influ-
enced by the level of behavioral and psychosocial stability captured by the composite score.
The explanatory capacity of the model was minimal (Nagelkerke R2 = 0.003).

A similar pattern was observed for energy drink consumption. Although the direction
of the association was negative, neither the Pearson correlation (r = −0.061, p = 0.165)
nor the logistic regression coefficient (B = −0.350, OR = 0.71, p = 0.262) reached statistical
significance. The model also showed limited explanatory capacity (Nagelkerke R2 = 0.004).

In contrast, for alcohol consumption, the composite behavioral score was negatively
and significantly associated with the likelihood of consumption (r = −0.150, p = 0.001;
B = −0.672, OR = 0.51, p = 0.002), although the overall explanatory capacity of the model
remained modest (Nagelkerke R2 = 0.032).

https://doi.org/10.3390/psychiatryint7030097

https://doi.org/10.3390/psychiatryint7030097


Psychiatry Int. 2026, 7, 97 11 of 15

3.5. Sensitivity Analysis of the Composite Behavioral Score

To address the potential methodological limitation related to the inclusion of demo-
graphic variables in the composite behavioral score, a secondary score was constructed
using only behavioral and contextual indicators (smoking, perceived social influence, type
of housing, age, and perceived family income), excluding gender and area of residence.

The distribution of the revised score remained approximately normal, with descriptive
statistics comparable to those observed for the original composite score. This alternative
specification allowed for the examination of group differences independent of the structural
influence of demographic components included in the original index.

Independent-samples t tests indicated that the difference in the revised composite
score between boys and girls was not statistically significant (p > 0.05), suggesting that the
previously observed differences were largely influenced by the inclusion of gender in the
construction of the original score.

In contrast, differences by area of residence remained statistically significant (p < 0.001),
indicating that residential context retains an independent association with the behavioral
and psychosocial profile captured by the revised score. The distribution of the revised
composite behavioral score across residential areas is illustrated in Figure 5.

Figure 5. Distribution of the revised composite behavioral score by area of residence. Dots represent
outlier values.

These findings support the robustness of the association between contextual factors
and the composite behavioral profile, while also indicating that part of the gender-based
differences observed in the original score may be attributable to its construction.

4. Discussion
The present study examined patterns of coffee, energy drink, and alcohol consumption

among Romanian adolescents during the COVID-19 pandemic, with a particular focus
on the role of a composite behavioral and psychosocial score. The findings indicate a
high prevalence of consumption across all three substances, alongside distinct patterns of
association with behavioral and contextual factors.

Recent evidence indicates that adolescent substance use behaviors have shown relative
stability or context-specific changes during and after the COVID-19 pandemic, influenced
by shifts in daily routines, social interaction, and environmental constraints [21–23].

Overall, the prevalence rates observed in this study are consistent with previous
research showing that the use of caffeinated beverages and alcohol is widespread among
adolescents [24,25]. The high proportion of energy drink consumption, in particular,
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aligns with concerns raised in the literature regarding the increasing accessibility and
normalization of these products among young populations [15].

More recent systematic reviews confirm that energy drink consumption remains highly
prevalent among adolescents and is frequently associated with patterns of polysubstance
use and lifestyle-related risk behaviors [26].

One of the central findings of the present study is the differentiated role of behavioral
and psychosocial factors across types of consumption. Coffee consumption was not sig-
nificantly associated with most predictors included in the model, suggesting that it may
represent a more normative and context-dependent behavior. This interpretation is in line
with previous studies indicating that caffeine consumption, particularly in the form of
coffee, is often integrated into daily routines and may be less strongly linked to risk-taking
behaviors compared to other substances [27].

Recent reviews also suggest that moderate caffeine consumption among adolescents is
often embedded in daily habits and academic demands rather than risk-oriented behavioral
patterns [28].

In contrast, energy drink and alcohol consumption were significantly associated with
smoking and perceived social influence, supporting the well-documented clustering of
risk behaviors during adolescence [29,30]. The association with perceived social influence
(“feeling stronger with friends”) further highlights the role of peer dynamics in shaping
substance use behaviors, as consistently reported in the adolescent health literature [31].

This clustering of behaviors is also supported by international data showing that
adolescent substance use is embedded within broader psychosocial and social-contextual
patterns, including peer influence and social norms [22,32].

The composite behavioral score offers an integrative perspective on adolescents’ be-
havioral and psychosocial profiles. Higher scores were generally associated with lower
likelihood of alcohol consumption, while no significant associations were observed for
coffee and energy drink consumption. This pattern suggests that energy drink consumption
may be more closely related to specific behavioral and social factors than to the cumulative
profile captured by the composite behavioral score.

In contrast, the cumulative effect of behavioral and contextual stability may be more
relevant for understanding risk-oriented behaviors such as alcohol use than for more
normative practices. This perspective is consistent with theoretical models emphasizing the
interaction between multiple risk and protective factors in shaping adolescent vulnerability
and behavioral outcomes [33] as well as with recent research point out the cumulative nature
of psychosocial vulnerability, where multiple interacting factors contribute to adolescent
risk profiles rather than acting independently [34].

At the same time, the results of the sensitivity analysis indicate that part of the observed
differences between groups—particularly by gender—may be influenced by the inclusion
of demographic variables in the construction of the composite score. When these variables
were excluded, gender differences were no longer statistically significant, while differences
by area of residence remained robust. This finding suggests that residential context may
play an independent role in shaping adolescents’ behavioral profiles, possibly reflecting
broader structural and socio-economic disparities between rural and urban environments.

These findings should be interpreted in light of the specific context of the COVID-19
pandemic. The restrictions on mobility, increased time spent within the household, and
changes in daily routines may have influenced both the frequency and the context of
substance consumption among adolescents [35].

Recent studies have also documented broader behavioral shifts among adolescents
during this period, including increased screen time and altered social interaction patterns,
which may indirectly influence substance use behaviors [36].
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Overall, the results contribute to the existing literature by highlighting the importance
of distinguishing between different types of substance use and by emphasizing the role of
cumulative psychosocial and contextual factors. At the same time, they underscore the need for
cautious interpretation when composite indicators include both behavioral and demographic
components, as this may influence the magnitude of observed group differences.

Limitations and Future Directions

The results should be interpreted in the context of certain limitations. The cross-
sectional design does not allow for causal inferences and the data are based on self-reports,
which may introduce social desirability bias. The sample presents an imbalance in terms of
gender and area of residence, with a higher proportion of female and rural participants,
which may influence the observed patterns and limit the representativeness of the findings.
The use of an online data collection method may have introduced sampling bias, as par-
ticipation depended on internet access and willingness to respond, potentially excluding
certain categories of adolescents. The use of convenience sampling may also limit the
generalizability of the findings.

Another limitation concerns the use of a questionnaire developed specifically for this
study, which was not formally validated through psychometric procedures, potentially
affecting the reliability and construct validity of the measured variables.

Causality cannot be determined based on this study, because the study was conducted
during the COVID-19 pandemic, with no subsequent follow-up to assess whether the
results hold in a normal context.

Although the composite behavioral score is useful for capturing cumulative effects, it
assumes equal weighting of its components, which may obscure the differential influence
of specific factors. Also, the composite behavioral score integrates variables of different
conceptual nature (demographic, behavioral, and psychosocial), which may introduce
methodological limitations related to construct heterogeneity, despite the use of standard-
ization procedures.

5. Conclusions
The findings of this study highlight the importance of understanding consumption

patterns among adolescents, particularly in the context of energy drink, coffee and alcohol
use. The high prevalence of energy drink consumption observed in the sample, with no
significant differences across age groups, may raise potential concerns related to caffeine
and sugar intake in this population.

In this context, analyzing consumption patterns and their associated psychosocial
factors is important for informing prevention approaches tailored to adolescents. The
present study did not directly assess the combined consumption of alcohol and energy
drinks; therefore, conclusions regarding this practice should be interpreted with caution.

The results of the study support the hypothesis that cumulative psychosocial vulnera-
bility is relevant in explaining alcohol consumption during adolescence, but not in relation
to coffee or energy drink consumption, highlighting the need for a conceptual differentia-
tion between these types of consumption behaviors. Furthermore, the significant role of
smoking in explanatory models for both alcohol and energy drink consumption suggests
the presence of associated behavioral patterns, confirming the tendency for co-occurrence
of risk behaviors during adolescence.

In conclusion, the findings indicate that prevention interventions should consider
the specific nature of consumption behaviors, differentiating between those that are more
context-dependent and those more closely associated with psychosocial vulnerability.
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