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ABSTRACT

INTRODUCTION: Women of reproductive age often face hormonal fluctuations, dual‐role 
pressures, and a tendency to use the internet as a coping mechanism, all of which may lead 
to persistent distress and impair memory and concentration. This study aimed to identify the 
associations between anxiety persistence and severity, premenstrual dysphoric disorder (PMDD), 
and problematic internet use (PIU) and cognitive function in women of reproductive age. 
METHODS: In this cross‑sectional analytic observational study, 86 women aged 19–45 were 
recruited via accidental sampling. Initial anxiety screening used the GAD‑7, excluding scores 0–4 
and including only respondents with scores ≥ 5. We then assessed PMDD with the Premenstrual 
Symptoms Screening Tool (PSST), PIU via a standardized questionnaire, and cognitive dysfunction 
using Montreal Cognitive Assessment-Indonesian Version (MoCA‑INA), where dysfunction was 
defined as a score < 26. 
RESULTS: The majority of respondents experienced cognitive dysfunction (74.42%, n=64). This 
occurred within a sample where 61.63% (n= 53) exhibited severe anxiety and 53.49% (n=46) had 
anxiety lasting ≥ 5 years. Additionally, 39.53% (n=34) screened positive for PMDD and 77.91% 
were classified as having problematic internet use. Significant associations were found between 
cognitive dysfunction and anxiety severity (Odds Ratio, OR = 4.7; 95% Confidence Interval, CI: 
1.23–17.9; p-value, p = 0.023), anxiety duration ≥ 5 years (OR = 4.9; 95% CI: 1.27–18.9; p = 0.021), 
PMDD positivity (OR = 7.3; 95% CI: 1.48–36.6; p = 0.015), and problematic internet use (OR = 5.7; 
95% CI: 1.33–24.7; p = 0.019). 
CONCLUSION: Anxiety severity and duration, PMDD, and problematic internet use are associated 
with cognitive dysfunction among reproductive-aged women.

Keywords: Anxiety, premenstrual dysphoric disorder, problematic internet use, cognitive 
dysfunction

INTRODUCTION

Globally, anxiety affects 4% of the world's 

population (around 970 million people), with 
higher prevalences in the United States (11–
18% of adults) and Europe (4–7% annually) [1]. 
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Importantly, chronic anxiety elevates cortisol, 
damaging the hippocampus and impairing critical 
cognitive functions like memory and concentration 
[2-7]. This can form a vicious cycle where prolonged 
anxiety leads to cognitive decline, which in turn 
exacerbates stress [8]. The onset of this cognitive 
impairment varies with anxiety severity, symptom 
intensity, and duration [9].
This psychological burden is often compounded 
by other factors. Problematic internet use (PIU), 
for example, can disrupt sleep, reduce physical 
activity, increase social anxiety, and contribute to 
cognitive decline [10]. Furthermore, Premenstrual 
Dysphoric Disorder (PMDD) increases women's 
vulnerability to cognitive dysfunction due to 
mood and anxiety exacerbations from hormonal 
fluctuations during the luteal phase [11].

Despite the established individual links between 
anxiety, PMDD, and problematic internet use 
with cognitive impairment, a comprehensive 
understanding of their combined and synergistic 
impact on cognitive function in women of 
reproductive age remains underexplored. This gap 
is particularly significant as much of the existing 
research on cognitive dysfunction predominantly 
focuses on elderly populations or clinical 
neurological conditions, often overlooking complex 
interactions in younger, non-clinical cohorts [12-
15]. Consequently, there is a limited understanding 
of how these multifaceted psychosocial and 
hormonal factors uniquely affect cognitive health 
in reproductive-aged women. This study aims to 
examining these complex associations in women 
of reproductive age, specifically integrating anxiety 
persistence and severity, PMDD, and problematic 
internet use.

METHODS

Study Design and Setting
This study adopted an analytical observational 
approach with a cross-sectional design and 
was carried out at the General Polyclinic of the 
Baiturrahman Community Health Center, Banda 
Aceh, Indonesia, from January to March 2025.

Participants and Sampling
The required sample size for this study was 
determined using Slovin's formula to ensure 
accurate population representation. The target 
population (N) was identified from the total female 
patients visiting the Baiturrahman Community 

Health Center General Polyclinic during January 
2025, which amounted to 591 individuals. Based 
on this formula, using a margin of error (e) set at 
10% (0.1), the minimum required sample size was 
calculated to be 85.52, which was rounded up to 
establish a representative minimum sample of 86 
respondents. 
Following this calculation, a final sample of 86 
women of reproductive age (19–45 years) was 
selected. Primary data were collected through 
questionnaires. Initial anxiety screening was 
performed using the Generalized Anxiety 
Disorder-7 (GAD-7). Respondents with scores of 
0–4 (normal) were excluded, and only those with 
scores ≥5 (mild to severe anxiety) were included 
in the analysis. Thus, the study sample comprised 
women of reproductive age experiencing anxiety.

Participants included patients visiting the general 
polyclinic, women of reproductive age (19-45 
years), possessing a minimum of elementary 
school education, and providing informed consent 
to participate in the study. Conversely, patients 
were excluded if they had metabolic syndrome 
disorders (e.g., hypertension, diabetes) that could 
influence study results; were diagnosed with 
severe mental disorders (e.g., psychosis); were 
experiencing menopause; had comorbidities 
such as central nervous system disorders (e.g., 
infections, post-stroke) or a history of head trauma 
and/or cerebral hemorrhage; were illiterate; or 
were uncooperative.

Variables
The dependent variable was cognitive dysfunction 
in women of reproductive age. Independent 
variables included duration of anxiety, severity 
of anxiety, problematic internet use (PIU), and 
premenstrual dysphoric disorder (PMDD).

Instruments
Standardized instruments were used for data 
collection, including the Generalized Anxiety 
Disorder-7 (GAD-7) [18] to assess anxiety severity, 
the Premenstrual Symptoms Screening Tool 
(PSST) [19] to assess PMDD, the Problematic 
Internet Use Questionnaire (PIUQ) [20,21] to 
assess problematic internet use, and the Montreal 
Cognitive Assessment Indonesia (MoCA-INA) [22] 
questionnaire to evaluate cognitive function in 
women of reproductive age with anxiety.
For the analysis, several quantitative variables 
were dichotomized based on established clinical 
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cut-offs or prior literature. The dependent 
variable, Cognitive Status, was categorized using 
the standard guideline for the Montreal Cognitive 
Assessment (MoCA-INA), where a score of < 26 was 
classified as 'Cognitive Dysfunction' and a score ≥ 
26 was classified as 'Normal Cognitive Function'. 
Although MoCA is widely used for screening in 
older adults, its use in this study's population (ages 
19-45) is appropriate and well-supported. 

The instrument was originally developed to detect 
mild cognitive impairment in patients 18 years and 
older [23]. Furthermore, recent literature confirms 
its valid application in assessing cognitive deficits 
in younger adult populations and within mental 
health contexts, such as early-stage psychosis [24].
For the independent variables, Anxiety Severity 
was grouped based on standard GAD-7 scoring 
thresholds: 'Mild' (total score 5-9) and 'Severe' (total 
score 10-21). Anxiety Duration was categorized 
into '< 5 Years' and '≥ 5 Years' to distinguish chronic 
anxiety based on definitions used in prior research. 
Problematic Internet Use (PIU) was classified using 
the standard PIUQ instrument cut-off, where a 
total score of ≥ 41 was defined as 'Problematic'. 
Finally, PMDD status was determined using the 
official diagnostic criteria of the Premenstrual 
Symptoms Screening Tool (PSST), which requires 
a participant to meet three specific criteria: (1) at 
least one severe core mood symptom (#1-4), (2) 
at least four moderate-to-severe total symptoms 
(#1-14), and (3) at least one instance of severe 
functional impairment (A-E).

Data Collection
This study was conducted at the General Polyclinic 
of the Baiturrahman Community Health Center. 
The sampling frame was established from the 
total number of patient visits during the research 
period, which amounted to 591 individuals. A non-
probability, accidental sampling technique was 
employed to recruit participants from this frame.
The recruitment process targeted women of 
reproductive age (19–45 years) who were present 
in the polyclinic's waiting queue. Prospective 
participants were approached, provided with a 
detailed explanation of the study, and subsequently 
underwent an initial verbal screening. The exclusion 
criteria for this first stage were: education level 
below the required threshold, illiteracy, or a self-
reported history of hypertension, diabetes, severe 
mental disorders (e.g., hallucinations), stroke, brain 

infections, or menopause. Individuals who met 
these initial criteria were then asked to provide 
written informed consent.
Following consent, a second screening was 
administered using the Generalized Anxiety 
Disorder-7 (GAD-7) questionnaire to identify the 
target analytical sample. Respondents with a GAD-
7 score of 0–4 (normal range) were excluded from 
the study. Only those with a score of ≥5, indicating 
at least mild anxiety, were included in the final 
sample.

Data for the final sample were collected by two 
trained enumerators with backgrounds in public 
health. The data point for anxiety severity was 
taken directly from the GAD-7 score obtained 
during the second screening. The following 
additional instruments were administered: the 
Premenstrual Symptoms Screening Tool (PSST) 
to assess PMDD, the Problematic Internet Use 
Questionnaire (PIUQ), and the Montreal Cognitive 
Assessment (MoCA) to evaluate cognitive function. 
The entire interview and assessment process lasted 
approximately 8–10 minutes per respondent. This 
duration varied slightly, primarily because specific 
sections of the MoCA, such as the pattern drawing 
test, required more time and concentration from 
the participant.

From the total 591 patient visits (sampling frame), 
240 individuals were approached and screened. 
After the two-stage screening process (verbal 
and GAD-7), a final sample of 86 participants with 
anxiety was obtained. The lower interview-to-visit 
ratio is primarily attributed to a high volume of 
elderly patients who did not meet the age criteria, 
as well as patient refusals or individuals not being 
in a suitable condition for an interview.

Data Analysis
Data analysis was performed using STATA MP-17 
statistical software. Missing data were handled 
using listwise deletion, where participants with 
any missing data on the variables of interest were 
excluded from the analysis. All 86 participants 
provided complete data for the final model. The 
analysis employed multivariate binary logistic 
regression with a stepwise approach, where 
variables were selected for inclusion in the model 
based on a P-value threshold of <0.05.

Ethical approval for the study was obtained 
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from The Research Ethical Committee of Health 
Polytechnic of Health Ministry of Aceh (Ethical 
Approval Number: DP.04.03/12.7/222/2025). 
Prior to data collection, all participants received 
comprehensive information regarding the study's 
objectives, procedures, potential risks, and 
benefits. Written informed consent was obtained 
from each participant, ensuring their voluntary 
participation. Participants were also informed of 
their right to withdraw from the study at any time 
without prejudice. Confidentiality and anonymity 
of all collected data were strictly maintained 
throughout the study.

RESULTS

The sociodemographic and basic clinical 
characteristics of the 86 respondents are presented 
in Table 1. The majority of respondents were in the 
35–45-year age group (43.02%), followed by the 
25–34-year group (38.37%). A significant majority 
were Housewives (82.56%) and had completed 
Senior High School (70.93%). Age at menarche 
varied, with the most common onset ages being 
11 years (30.23%) and 13 years (26.74%).

Further analysis focused on the prevalence and 
distribution of key study variables. In the univariate 
analysis, as detailed in Table 2, it was found that 
the majority of respondents experienced cognitive 
dysfunction (74.42%) compared to those with 
normal cognitive function (25.58%). Furthermore, 
the proportion of respondents with severe anxiety 
(61.63%) was notably higher than those with 
mild anxiety (38.37%). Regarding the duration of 

anxiety, there was an almost equal distribution 
between respondents suffering for five years or 
more (53.49%) and those suffering for less than 
five years (46,51%). In terms of PMDD, 39.53% 
of respondents were identified as experiencing 
the condition, while 60.47% did not. Lastly, 
analysis of internet use indicated that 77.91% of 
respondents were categorized as problematic 
users, whereas 22.09% did not experience such 
issues. Comprehensive univariate data for these 
variables are presented in Table 2.

Bivariate analysis using logistic regression (Table 
3) revealed significant associations between the 
independent variables and cognitive function. 
Respondents experiencing severe anxiety had a 
prevalence of cognitive dysfunction of 88.68% 
compared to 51.52% in respondents with mild 
anxiety, with an Odds Ratio (OR) of 7.3 (95% 
CI: 2.47-21.9; p < 0.001), indicating that severe 
anxiety was significantly associated with cognitive 
dysfunction.

Furthermore, the duration of anxiety also showed 
a significant association with cognitive dysfunction. 
Respondents who had suffered from anxiety for 
≥5 years had a cognitive dysfunction prevalence 
of 86.96%, whereas in the group with anxiety for 
less than 5 years, it was only 60% (OR = 4.4; 95% 
CI: 1.53-12.9; p = 0.006). Additionally, analysis of 
Premenstrual Dysphoric Disorder (PMDD) revealed 
a significant association, with respondents 
experiencing PMDD showing a cognitive 
dysfunction prevalence of 91.18% compared to 
63.46% in the non-PMDD group (OR = 5.9; 95% CI: 
1.60-22.1; p = 0.004).

Tabel 1: Respondent Characteristics (n=86)
Characteristics n %
Respondent Age
19-24 Years 16 18.6
25-34 Years 33 38.37
35-45 Years 37 43.02
Occupation
Housewives 71 82.56
Employed 15 17.44
Highest Education Level
Junior High School 2 2.33
Senior High School 61 70.93
Higher Education 23 26.74
Age at Menarche
10 Years 1 1.16
11 Years 26 30.23
12 Years 17 19.77
13 Years 23 26.74
14 Years 19 22.09

Variable Frequency Percentage
Cognitive Status
Cognitive Dysfunction 64 74.42
Normal Cognitive Function 22 25.58

Severity of Anxiety
Severe 53 61.63
Mild 33 38.37

Duration of Anxiety
≥5 Years 46 53.49
<5 Years 40 46.51

Premenstrual Dysphoric Disorder (PMDD)
PMDD 34 39.53
Non-PMDD 52 60.47

Problematic Internet Use (PIU)
Problematic 67 77.91
Normal 19 22.09

Tabel 2: Univariate Analysis of Factors Associated 
with Cognitive Status (n=86)
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Cognitive Dysfunction OR 95% CI P-value
Severity of Anxiety (Severe) 4.7 1.23-17.9 0.023*
Duration of Anxiety (≥5 Years) 4.9 1.27-18.9 0.021*
Premenstrual Dysphoric Disorder (PMDD) (Positive PMDD) 7.3 1.48-36.6 0.015*
Problematic Internet Use (PIU) (Problematic) 5.7 1.33-24.7 0.019*

Mulia et al. Anxiety Persistence, PMDD, and Problematic Internet Use in Cognitive Dysfunction

Finally, regarding problematic internet use 
(PIU), respondents with problematic internet 
use had a cognitive dysfunction prevalence of 
85.07% compared to 36.84% in non-problematic 
respondents (OR = 9.7; 95% CI: 3.09-30.8; p 
< 0.001), confirming a significant association 
between PIU and cognitive dysfunction. Detailed 
bivariate analysis results are presented in Table 3. 

Multivariate analysis using stepwise logistic 
regression with a significance level of p < 0.05 
(Table 4) revealed significant associations 
between cognitive status and the independent 
variables examined. Respondents with severe 
anxiety had an Odds Ratio (OR) of 4.7 (95% CI: 
1.23–17.9; p = 0.023), indicating that severe 
anxiety significantly had higher odds of cognitive 
dysfunction. Additionally, a duration of anxiety of 
≥5 years showed an OR of 4.9 (95% CI: 1.27–18.9; 
p = 0.021), confirming that a longer duration of 
anxiety was significantly associated with cognitive 
dysfunction. Furthermore, respondents testing 
positive for Premenstrual Dysphoric Disorder 
(PMDD) had an OR of 7.3 (95% CI: 1.48–36.6; p = 
0.015), and individuals with problematic internet 
use (PIU) showed an OR of 5.7 (95% CI: 1.33–24.7; 
p = 0.019). These findings confirm that all four 
variables were significant factors associated with 
the respondents' cognitive status.

DISCUSSION

This study found significant associations between 
various psychological burdens, problematic 
digital behaviors, and cognitive dysfunction in 
reproductive-age women. Specifically, severe 
anxiety (OR = 4.7; p = 0.023), anxiety lasting 
≥5 years (OR = 4.9; p = 0.021), Premenstrual 
Dysphoric Disorder (PMDD) (OR = 7.3; p = 0.015), 
and problematic internet use (PIU) (OR = 5.7; p = 
0.019) were all factors significantly associated with 
cognitive dysfunction. The multivariate model, 
explaining a substantial 36.50% of the variability 
in cognitive dysfunction (Pseudo R2 = 0.3650), 
underscores the strength of these associations. 
This highlights that chronic psychological stressors, 
mood fluctuations, and uncontrolled digital habits 
are linked to core cognitive functions, necessitating 
an integrated intervention framework focused 
on cognitive behavioral therapy, healthy digital 
literacy, and long-term clinical support to optimize 
women's cognitive health and overall quality of 
life.

The significant association between anxiety 
severity and cognitive dysfunction is well-
supported by existing literature. Severe anxiety 
consistently impairs cognitive performance across 
domains like working memory, executive control, 

Table 3: Bivariate Analysis of Factors Associated with Cognitive Status

*Statistically significant at p < 0.05

Independent 
Variable

Cognitive Status Total OR 95% CI P-valueCognitive Dysfunction Normal Cognitive Function
(n) (%) (n) (%) (n) (%)

Severity of Anxiety
-	 Severe 47 88.68 6 11.23 53 100 7.3 2.47-21.9 0.0001*
-	 Mild 17 51.52 16 48.48 33 100

Duration of Anxiety
-	 ≥5 Years 40 86.96 6 13.04 46 100 4.4 1.53-12.9 0.006*
-	 <5 Years 24 60 16 40 40 100

Premenstrual Dysphoric Disorder (PMDD)
-	 PMDD 31 91.18 3 8.82 34 100 5.9 1.60-22.1 0.004*
-	 Non-PMDD 33 63.46 19 36.54 52 100

Problematic Internet Use (PIU)
-	 Problematic 57 85.07 10 14.93 67 100 9.7 3.09-30.8 0.0001*
-	 Normal 7 36.84 12 63.16 19 100

Pseudo R2=0.3650; *Statistically significant at p < 0.05

Table 4: Multivariate Logistic Regression Model for Cognitive Dysfunction
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and decision-making [25-27]. Studies indicate 
that higher anxiety levels are linked to reduced 
processing speed and increased odds of cognitive 
impairment, with anxiety induction shown to 
disrupt cognitive control [28-30]. Our finding of 
a high prevalence of severe anxiety (61.63%) in 
reproductive-age women suggests a considerable 
local burden, far exceeding global estimates 
[31]. This suggests that chronic psychological 
stress from severe anxiety can lead to sustained 
deficits in attention, memory, and concentration. 
Biologically, elevated cortisol and dysregulated 
neurotransmitters (serotonin, dopamine) likely 
contribute to these effects, compounded by 
factors like sleep disturbance and mental fatigue, 
emphasizing the need for early intervention and 
management. Similarly, the duration of anxiety was 
significantly associated with cognitive dysfunction, 
with over half of our sample reporting anxiety for 
five years or more. Prolonged exposure to anxiety 
can compromise neuroplasticity and accelerate 
neuronal degeneration in critical brain regions 
like the hippocampus and prefrontal cortex. This 
aligns with longitudinal studies showing that 
chronic stress and anxiety increase the risk of long-
term cognitive decline, including mild cognitive 
impairment and dementia [32-35]. Furthermore, 
the co-occurrence of subjective cognitive decline 
and anxiety symptoms dramatically increases the 
risk of progression to MCI or dementia [36-38]. 
Our findings support the assumption that longer 
anxiety exposure leads to greater accumulated 
stress impact on the brain, especially when 
coupled with ineffective stress adaptation and 
limited psychosocial support. Thus, long-term 
anxiety management is crucial for preserving 
cognitive function in this demographic.

The presence of Premenstrual Dysphoric Disorder 
(PMDD) also emerged as a significant risk factor 
for cognitive dysfunction, affecting nearly two 
in five women in our study (39.53%). PMDD's 
characteristic hormonal fluctuations and mood 
disturbances likely linked to neurocognitive 
processes, particularly attention, memory, and 
decision-making. Significant hormonal shifts 
during the menstrual cycle can dysregulate 
neurotransmitters, like serotonin, vital for 
cognitive function. While self-reported cognitive 
difficulties strongly correlate with PMDD severity, 
objective cognitive tests may show a weaker link, 
highlighting the subjective experience's salience 

[39]. Our results are consistent with research 
showing higher anxiety and depression levels 
in women with PMDD, with generalized anxiety 
disorder significantly increasing PMDD risk 
[40,41]. This suggests that PMDD's link to cognitive 
dysfunction, via biological and psychological 
mechanisms, necessitates targeted interventions 
to prevent long-term cognitive impact.

Finally, problematic internet use (PIU) was 
identified as a strong independent correlate of 
cognitive dysfunction, with a high prevalence 
(77.91%) in our sample. Excessive internet use 
can disrupt concentration, sleep patterns, and 
diminish cognitive stimulation from productive 
activities, leading to mental fatigue and reduced 
cognitive performance in memory and attention 
[42,43]. Meta-analyses consistently link PIU to 
deficits in inhibitory control, decision-making, and 
working memory, regardless of gaming, age, or 
comorbidities [44]. Conversely, regular internet use 
has shown protective effects on cognitive function 
and against neurodegenerative diseases [44,45]. 
Our findings suggest PIU acts as a risk factor through 
mental fatigue, sleep disruption, reduced social 
cognitive stimulation, and persistent distraction, 
underscoring the urgent need for education on 
healthy internet use for cognitive health. However, 
this study has several methodological limitations. 
First and foremost, as explicitly noted by our 
reviewers, the cross-sectional design prevents 
any inference of causality. This study successfully 
demonstrates a strong association between 
factors like anxiety duration, PMDD, and PIU with 
cognitive dysfunction, but it cannot determine if 
these factors cause the dysfunction or vice-versa. 
Second, as the study aimed to explore factors 
within an anxious population, we did not include a 
non-anxious control group (i.e., GAD-7 score 0-4). 
The lack of this comparison group, as highlighted 
by our reviewers, limits the conclusions that can 
be drawn about the specific impact of anxiety 
itself. Third, while our multivariate analysis 
identified significant independent factors, other 
unmeasured confounding variables (e.g., diet, 
detailed sleep habits, social support) might still 
influence the observed associations. Finally, the 
study population from a single primary health 
care center (Puskesmas) limits the generalizability 
of these findings to broader populations in other 
settings.
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This research underscores the urgent need for 
enhancing primary care services, particularly 
at community health centers like Puskesmas 
Baiturrahman, in detecting and managing risk 
factors for cognitive dysfunction in reproductive-
age women. Given the strong association between 
anxiety severity and duration, PMDD, and PIU 
and the risk of cognitive impairment, Puskesmas 
should implement comprehensive, evidence-
based screening for these conditions. This includes 
routine screening using standardized instruments 
(e.g., GAD-7 for anxiety [18], PSST for PMDD [19], 
and IAT for PIU [20,21]), systematic electronic 
health record keeping, and regular follow-
up mechanisms by trained health personnel. 
Moreover, strengthening integrated referral 
pathways to psychologists or psychiatrists at 
the district/city level is crucial for complex cases 
beyond primary care capacity. Optimizing the 
role of nurses, midwives, and health promotion 
officers in providing education, initial counseling, 
and longitudinal monitoring is also a strategic step 
to prevent progression to cognitive dysfunction. 
These evidence-based interventions align with 
a promotive and preventive approach within the 
primary healthcare system, ultimately aimed at 
improving the quality of life for reproductive-age 
women.

For future research, a longitudinal design such as 
a cohort study is highly recommended to assess 
changes in cognitive function over time and its 
dynamic relationship with anxiety, PMDD, and PIU. 
Future studies should also endeavor to include 
additional confounding variables, such as social 
support, sleep habits, and caffeine consumption, 
as adjustment factors in the analytical models to 
enhance robustness. Furthermore, expanding the 
sample population to include multiple primary 
health care centers across different regions would 
significantly improve the generalizability of the 
findings. 
Finally, adopting a mixed-methods approach that 
incorporates in-depth interviews or focus group 
discussions could provide a richer understanding 
of patients' subjective experiences and the 
underlying causal factors of cognitive impairment.

CONCLUSION

This study highlights that psychological burdens 
associated with anxiety—specifically its severity 

and long-term presence (≥5 years), along with 
Premenstrual Dysphoric Disorder (PMDD) and 
problematic internet use (PIU)—are independent 
and significant factors associated with cognitive 
dysfunction in women of reproductive age 
experiencing anxiety. Our multivariate model 
confirmed the strength of these associations, 
explaining a notable portion of cognitive variability 
(i.e., distinguishing between impaired and normal 
cognitive function).
These findings underscore the critical interplay 
between specific mental health challenges, 
hormonal influences, behavioral patterns, and 
cognitive well-being within this vulnerable 
demographic. The high prevalence of these 
interconnected associated factors necessitates 
urgent, integrated interventions within primary 
healthcare, particularly through comprehensive 
screening, targeted support, and robust referral 
systems. Ultimately, addressing these interwoven 
challenges is vital for safeguarding cognitive 
function and enhancing the overall quality of life 
for women of reproductive age.

REFERENCES

1. WHO. Mental Disorders. World Health 
Organization 2022, 1-6.
2. Reich, H.; Niermann, H.; Voss, C.; Venz, J.; 
Pieper, L.; Beesdo-Baum, K.J.E.C.; Psychiatry, A. 
Sociodemographic, psychological, and clinical 
characteristics associated with health service 
(non-) use for mental disorders in adolescents and 
young adults from the general population. 2024, 
33, 391-400.
3. Navaneetham, P.; Kanth, B. Effects of Personal 
Relationships on Physical and Mental Health 
among Young Adults- A Scoping Review. The 
Open Psychology Journal, Department of Applied 
Psychology, Pondicherry University, Pondicherry 
605014, India 2022, 15, doi:10.2174/18743501-
v15-e2208180.
4. Diana, L.; Nick, C.; Margaret, C. Psychosocial 
Development in Early Adulthood. Individual and 
Family Development, Health, and Well-being 2020, 
405.
5. De Vries, J.H.; Spengler, M.; Frintrup, A.; 
Mussel, P. Personality Development in Emerging 
Adulthood-How the Perception of Life Events 
and Mindset Affect Personality Trait Change. 
Front Psychol 2021, 12, 671421, doi:10.3389/
fpsyg.2021.671421.



Rwanda Medical Journal, Vol. 82, no. 4, p. 41-50, 2025. https://dx.doi.org/10.4314/rmj.v82i4.5 -48-

Mulia et al. Anxiety Persistence, PMDD, and Problematic Internet Use in Cognitive Dysfunction

6. Septiningsih, D.; Ratnasari, F. Effect Of Emotional 
Freedom Technique (Eft) On The Reduction Of 
AnxietyLevels In Patients Nusantara Hasana 
Journal 2021, 1, 118-124.
7. Mohita, S. Improvement of the Cognitive 
Abilities in a Chronic Generalized Anxiety Disorder 
and Moderate Depression Case using a Novel 
Integrated Approach: The Cognitome Program. 
Journal of Neuroscience and Neurological 
Disorders 2024, 8, 069-089, doi:10.29328/journal.
jnnd.1001100.
8. Lukasik, K.M.; Waris, O.; Soveri, A.; Lehtonen, M.; 
Laine, M. The Relationship of Anxiety and Stress 
With Working Memory Performance in a Large 
Non-depressed Sample. Frontiers in Psychology 
2019, 10, 4, doi:10.3389/fpsyg.2019.00004.
9. Kuru, E.; Safak, Y.; Özdemir, İ.; Tulacı, R.G.; Özdel, 
K.; Özkula, N.G.; Örsel, S. Cognitive distortions in 
patients with social anxiety disorder: Comparison 
of a clinical group and healthy controls. The 
European Journal of Psychiatry 2019, 32, 97-104, 
doi:10.1016/j.ejpsy.2017.08.004.
10. Illona, G.; Fachtyan; Izika, G.; Sholihah, 
I.; Khoir; Nadia, K. Terapi Kognitif dalam 
Pengelolaan Gangguan Kecemasan. Universitas 
Negeri Malang, Jawa Timur, Indonesia 
2023, 3, 504-511, doi:10.17977/10.17977/
um070v3i122023p504-511.
11. Osborn, E.; Brooks, J.; O’Brien, P.; Wittkowski, 
A.J.A.o.w.s.m.h. Suicidality in women with 
Premenstrual Dysphoric Disorder: a systematic 
literature review. 2021, 24, 173-184.
12. Yang, F.; Li, Z.; Wang, G.W.; Shi, X.X.; Fu, C. 
Cognitive function and its influencing factors in 
empty-nest elderly and non-empty-nest elderly 
adults in China. Aging 2021, 13, 4552-4563, 
doi:10.18632/aging.202416.
13. Grover, S.; Fayzullina, R.; Bullard, B.M.; Levina, 
V.; Reinhart, R.M.G. A meta-analysis suggests 
that tACS improves cognition in healthy, aging, 
and psychiatric populations. Science translational 
medicine 2023, 15, eabo2044, doi:10.1126/
scitranslmed.abo2044.
14. Yang, Z.; Hotterbeex, P.; Marent, P.J.; Cerin, 
E.; Thomis, M.; van Uffelen, J. Physical activity, 
sedentary behaviour, and cognitive function 
among older adults: A bibliometric analysis from 
2004 to 2024. Ageing research reviews 2024, 97, 
102283, doi:10.1016/j.arr.2024.102283.
15. Zahodne, L.B. Psychosocial Protective Factors 
in Cognitive Aging: A Targeted Review. Archives of 
clinical neuropsychology : the official journal of the 

National Academy of Neuropsychologists 2021, 36, 
1266-1273, doi:10.1093/arclin/acab051.
16. Kemenkes RI. Survei Kesehatan Indonesia 
(SKI) 2023 Dalam Angka; Badan Pembangunan 
Kebijakan Kesehatan Kementrian Kesehatan 
Republik Indonesia (BKPK Kemenkes RI): Jakarta 
Pusat, 2023; p. 965.
17. Kemenkes RI. Laporan Provinsi Aceh Riskedas 
2018; Kementerian Kesehatan RI: Jakarta, 2019; p. 
562.
18. Spitzer, R.L.; Kroenke, K.; Williams, J.B.; Löwe, 
B. A brief measure for assessing generalized 
anxiety disorder: the GAD-7. Archives of internal 
medicine 2006, 166, 1092-1097, doi:10.1001/
archinte.166.10.1092.
19. Steiner, M.; Macdougall, M.; Brown, E. The 
premenstrual symptoms screening tool (PSST) 
for clinicians. Archives of women's mental health 
2003, 6, 203-209, doi:10.1007/s00737-003-0018-
4.
20. Koronczai, B.; Urban, R.; Kokonyei, G.; Paksi, B.; 
Papp, K.; Kun, B.; Arnold, P.; Kallai, J.; Demetrovics, 
Z. Confirmation of the three-factor model of 
problematic internet use on off-line adolescent 
and adult samples. Cyberpsychology, behavior and 
social networking 2011, 14, 657-664, doi:10.1089/
cyber.2010.0345.
21. Demetrovics, Z.; Szeredi, B.; Rozsa, S. The 
three-factor model of Internet addiction: the 
development of the Problematic Internet Use 
Questionnaire. Behav Res Methods 2008, 40, 563-
574, doi:10.3758/brm.40.2.563.
22. Untari, I.; Subijanto, A.; Mirawati, D.; Sanusi, R. 
The Montreal Cognitive Assessment (MoCA-Ina) 
versus the Mini-Mental State Examination (MMSE-
Ina) For Detecting Mild Cognitive Impairment 
among The Elderly. Bangladesh Journal of Medical 
Science 2021, 20, 164-169, doi:10.3329/bjms.
v20i1.50364.
23. Pike, N.A.; Poulsen, M.K.; Woo, M.A. Validity 
of the Montreal Cognitive Assessment Screener in 
Adolescents and Young Adults With and Without 
Congenital Heart Disease. Nursing research 2017, 
66, 222-230, doi:10.1097/nnr.0000000000000192.
24. Corral, S.; Gaspar, P.A.; Castillo-Passi, R.I.; 
Mayol Troncoso, R.; Mundt, A.P.; Ignatyev, Y.; Nieto, 
R.R.; Figueroa-Muñoz, A. Montreal Cognitive 
Assessment (MoCA) as a screening tool for 
cognitive impairment in early stages of psychosis. 
Schizophrenia research. Cognition 2024, 36, 
100302, doi:10.1016/j.scog.2024.100302.
25. Pan, D.-n.; Hoid, D.; Gu, R.-l.; Li, X. Emotional 



-49-Rwanda Medical Journal, Vol. 82, no. 4, p. 41-50, 2025. https://dx.doi.org/10.4314/rmj.v82i4.5

Mulia et al. Anxiety Persistence, PMDD, and Problematic Internet Use in Cognitive Dysfunction

working memory training reduces rumination and 
alters the EEG microstate in anxious individuals. 
NeuroImage: Clinical 2020, 28, 102488, doi:https://
doi.org/10.1016/j.nicl.2020.102488.
26. Forté, S.; Blais, F.; Castonguay, M.; Fadiga, 
N.; Fortier-St-Pierre, M.; Couette, M.; Ward, 
R.; Béland, S.; Cohn, M.; Soulières, D.; et al. 
Screening for Cognitive Dysfunction Using the 
Rowland Universal Dementia Assessment Scale 
in Adults With Sickle Cell Disease. JAMA Network 
Open 2021, 4, e217039-e217039, doi:10.1001/
jamanetworkopen.2021.7039.
27. Shi, R.; Sharpe, L.; Abbott, M. A meta-
analysis of the relationship between anxiety and 
attentional control. Clinical Psychology Review 
2019, 72, 101754, doi:https://doi.org/10.1016/j.
cpr.2019.101754.
28. Gulpers, B.J.A.; Verhey, F.R.J.; Eussen, S.J.P.M.; 
Schram, M.T.; de Galan, B.E.; van Boxtel, M.P.J.; 
Stehouwer, C.D.A.; Köhler, S. Anxiety and cognitive 
functioning in the Maastricht study: A cross-
sectional population study. Journal of Affective 
Disorders 2022, 319, 570-579, doi: https://doi.
org/10.1016/j.jad.2022.09.072.
29. Ko, A.; Kim, J.; Park, E.-C. Association of 
sleep and generalized anxiety disorder in Korean 
adolescents. BMC Public Health 2024, 24, 
doi:10.1186/s12889-024-19524-4.
30. Adrover-Roig, D.; Sanchez-Azanza, V.; Buil-
Legaz, L.; López-Penadés, R.; Aguilar-Mediavilla, 
E. Trait anxiety slows speed of processing but 
does not affect specific components of executive 
control. Acta psychologica 2023, 238, 103973, 
doi:10.1016/j.actpsy.2023.103973.
31. Annisa, B.; Ali Amin, F.; Agustina. Faktor yang 
Berhubungan Dengan Kecemasan Ibu Hamil 
Trimester III di Puskesmas Baiturrahman. Jurnal 
Kesehatan Tambusai 2023, 04, 2550-2559.
32. Guo, X.; Hällström, T.; Johansson, L.; Najar, J.; 
Wetterberg, H.; Sacuiu, S.; Kern, S.; Skoog, I. Midlife 
stress-related exhaustion and dementia incidence: 
a longitudinal study over 50 years in women. BMC 
Psychiatry 2024, 24, 500, doi:10.1186/s12888-
024-05868-z.
33. Okereke, O.I.; Grodstein, F. Phobic anxiety 
and cognitive performance over 4 years among 
community-dwelling older women in the Nurses' 
Health Study. The American journal of geriatric 
psychiatry : official journal of the American 
Association for Geriatric Psychiatry 2013, 21, 1125-
1134, doi:10.1016/j.jagp.2013.01.050.
34. Pink, A.; Krell-Roesch, J.; Syrjanen, J.A.; Vassilaki, 

M.; Lowe, V.J.; Vemuri, P.; Stokin, G.B.; Christianson, 
T.J.; Kremers, W.K.; Jack, C.R.; et al. A longitudinal 
investigation of Aβ, anxiety, depression, and mild 
cognitive impairment. Alzheimer's & Dementia 
2022, 18, 1824-1831, doi:https://doi.org/10.1002/
alz.12504.
35. Gimson, A.; Schlosser, M.; Huntley, J.D.; 
Marchant, N.L. Support for midlife anxiety 
diagnosis as an independent risk factor for 
dementia: a systematic review. BMJ open 2018, 8, 
e019399, doi:10.1136/bmjopen-2017-019399.
36. Liew, T.M. Subjective cognitive decline, 
anxiety symptoms, and the risk of mild cognitive 
impairment and dementia. Alzheimer's Research & 
Therapy 2020, 12, 107, doi:10.1186/s13195-020-
00673-8.
37. Desai, R.; Whitfield, T.; Said, G.; John, A.; 
Saunders, R.; Marchant, N.L.; Stott, J.; Charlesworth, 
G. Affective symptoms and risk of progression 
to mild cognitive impairment or dementia in 
subjective cognitive decline: A systematic review 
and meta-analysis. Ageing research reviews 2021, 
71, 101419, doi:10.1016/j.arr.2021.101419.
38. Fung, A.W.T.; Lee, J.S.W.; Lee, A.T.C.; Lam, 
L.C.W. Anxiety symptoms predicted decline in 
episodic memory in cognitively healthy older 
adults: A 3-year prospective study. International 
journal of geriatric psychiatry 2018, 33, 748-754, 
doi:10.1002/gps.4850.
39. Meza-Moreno, F.I.; Pimienta-Alcaraz, M.J.; 
Vázquez-Valdez, M.F.; Balderas-Sánchez, C.P.; 
Toledo-Fernández, A. Self-reported executive 
function, and not performance-based measures, 
strongly associates with symptoms of premenstrual 
syndrome/premenstrual dysphoric disorder. Salud 
mental 2021, 44, 83-90, doi:10.17711/sm.0185-
3325.2021.012.
40. Ercan DoĞU, S.; EkİCİ, G.; EkİCİ, B. Comparison 
of Mood, Physical Symptoms, Cognitive Failure 
and Life Satisfaction in Women with Premenstrual 
Dysphoric Disorder, Premenstrual Syndrome and 
No/Mild Premenstrual Syndrome: A Controlled 
Study. Bezmialem Science 2022, 10, 551-559, 
doi:10.14235/bas.galenos.2021.6699.
41. Yen, J.Y.; Lin, P.C.; Huang, M.F.; Chou, W.P.; Long, 
C.Y.; Ko, C.H. Association between Generalized 
Anxiety Disorder and Premenstrual Dysphoric 
Disorder in a Diagnostic Interviewing Study. Int J 
Environ Res Public Health 2020, 17, doi:10.3390/
ijerph17030988.
42. Yu, X.; Mu, A.; Wu, X.; Zhou, L. Impact of 
Internet Use on Cognitive Decline in Middle-



Rwanda Medical Journal, Vol. 82, no. 4, p. 41-50, 2025. https://dx.doi.org/10.4314/rmj.v82i4.5 -50-

Mulia et al. Anxiety Persistence, PMDD, and Problematic Internet Use in Cognitive Dysfunction

Aged and Older Adults in China: Longitudinal 
Observational Study. J Med Internet Res 2022, 24, 
e25760, doi:10.2196/25760.
43. Singla, D.; Desai, O.P.; Basista, R.; Khan, 
S.A. Association Between Internet Use, Sleep, 
Cognition and Physical Activity Levels During 
COVID-19 Lockdown. Sleep and Vigilance 2023, 7, 
87-96, doi:10.1007/s41782-023-00232-9.
44. Ioannidis, K.; Hook, R.; Goudriaan, A.E.; Vlies, 
S.; Fineberg, N.A.; Grant, J.E.; Chamberlain, S.R. 

Cognitive deficits in problematic internet use: 
meta-analysis of 40 studies. The British journal of 
psychiatry : the journal of mental science 2019, 
215, 639-646, doi:10.1192/bjp.2019.3.
45. Chen, B.; Yang, C.; Ren, S.; Li, P.; Zhao, J. 
Relationship Between Internet Use and Cognitive 
Function Among Middle-Aged and Older Chinese 
Adults: 5-Year Longitudinal Study. J Med Internet 
Res 2024, 26, e57301, doi:10.2196/57301.


