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Background: Insomnia is a prevalent sleep disorder worldwide, yet data among healthcare professionals in Southeast Asia remain limited.
Occupational stressors, rotating shifts, and high emotional demands may increase vulnerability to sleep disturbance in this population.
Objective: To estimate the prevalence of insomnia among Vietnamese healthcare professionals and to identify associated nocturnal
symptoms, daytime impairments, and clinical associated factors.

Methods: We conducted a nationwide multi-region cross-sectional survey of 1655 healthcare professionals across Vietnam.
Participants completed a structured questionnaire assessing insomnia symptoms, daytime consequences, comorbidities, and occupa-
tional factors. Insomnia was ascertained per ICSD-3 criteria for chronic insomnia, requiring (i) > 1 nocturnal symptom (DIMS:
difficulty initiating sleep, difficulty maintaining sleep, or early-morning awakening); (ii) > 1 associated daytime impairment; (iii)
symptom frequency > 3 nights/week; and (iv) chronicity > 3 months, despite adequate sleep opportunity. Severity was evaluated using
the Insomnia Severity Index (ISI). Logistic regression models estimated odds ratios (ORs) and adjusted odds ratios (aORs) with 95%
confidence intervals (Cls), adjusting for age, sex, occupation, marital status, and stimulant use.

Results: The prevalence of insomnia was 24.2% (95% CI, 22.2-26.3), higher in women than men and increasing with age. The most
common nocturnal symptoms were nocturnal awakenings (84.2%) and sleep-onset difficulty (57.2%), while daytime impairments
included memory complaints (74.6%), mood disturbances (55.4%), and excessive daytime sleepiness (59.5%). In multivariable
analysis, independent associated factors of insomnia included nocturnal awakenings (aOR 6.11), sleep-onset difficulty (aOR 2.89),
mood disturbance (aOR 2.20), morning headache (aOR 2.18), and memory impairment (aOR 1.63). Stimulant consumption,
particularly tea or coffee (aOR 2.10) and alcohol (aOR 1.98), was also independently associated.

Conclusion: Approximately one in four Vietnamese healthcare professionals experience insomnia, characterized by substantial
nocturnal fragmentation and daytime dysfunction. Given its potential implications for clinician well-being and patient safety,
systematic screening and integrated occupational sleep-health interventions are warranted.
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Introduction

Insomnia is characterized by persistent difficulties initiating and/or maintaining sleep, accompanied by significant daytime
impairment despite adequate opportunity for rest. A large meta-analysis encompassing more than eight billion adults
estimated that the global prevalence of insomnia is approximately 16.2%, with 7.9% of individuals experiencing severe
forms of the disorder." Although prevalence varies across populations and sociocultural contexts, healthcare professionals
consistently report higher rates, ranging from 25% to 42%.> These elevated rates likely reflect the unique occupational
stressors inherent in clinical environments. Contributing factors include extended working hours, rotating and overnight
shift schedules, circadian misalignment, high emotional demands, burnout, female sex, and a prior history of psychiatric
disorders.”* Additionally, repeated exposure to acute stress, critical decision-making under time pressure, and insufficient
recovery periods may further exacerbate vulnerability to chronic sleep disturbance among healthcare workers.

The consequences of insomnia are substantial, particularly within healthcare settings. Insomnia has been significantly
associated with increased rates of medical errors, reduced clinical vigilance, and a higher risk of mental health problems,
including depression and anxiety.” Beyond psychological effects, poor sleep quality impairs cognitive domains essential
for safe medical practice, such as attention, executive function, reaction time, and decision-making in emergency
situations.® At an organizational level, insomnia contributes to decreased productivity, increased absenteeism, higher
staff turnover, and additional financial strain through error-related costs and reduced operational efficiency.’
Consequently, ensuring adequate sleep among healthcare professionals is not merely a matter of individual well-being
but a critical determinant of patient safety, quality of care, and healthcare system sustainability.

Cross-country variation in HCW insomnia prevalence is well documented. Meta-analytic data among nurses have
reported pooled sleep disturbance prevalence approaching 40% during pandemic periods, and rotating or overnight shift
schedules consistently increase the odds of insomnia and shift-work disorder through circadian misalignment and
cumulative sleep debt.>** Country-specific occupational factors, such as patient-to-nurse ratios, statutory rest-period
regulations, and case-mix acuity, further contribute to differential outcomes.> In Vietnam, public hospitals representative
of the lower-middle-income Southeast Asian healthcare context operate under persistent workforce shortages, heavy
patient loads, and frequent overnight shifts that may heighten this risk.”'® Although prior Vietnamese studies have
reported elevated insomnia rates among HCWs, these were largely single-institution surveys conducted during the
COVID-19 pandemic and did not provide post-pandemic, multi-region, or multi-professional estimates using
a standardized severity instrument.'""'?

Addressing this gap is essential to inform evidence-based occupational health policies. Therefore, this study was
conducted to: (1) estimate the first post-pandemic, multi-regional prevalence of chronic insomnia (ICSD-3) among
Vietnamese healthcare professionals; (2) characterize associated nocturnal and daytime symptoms; and (3) identify
clinical and occupational associated factors of insomnia severity using multivariable analysis. The findings are expected
to provide a scientific foundation for targeted interventions aimed at mitigating insomnia, strengthening workforce
resilience, and ultimately enhancing patient safety within Vietnam’s healthcare system.

Methods
Study Design and Setting

This nationwide multi-region cross-sectional survey was conducted among healthcare professionals in Vietnam from
April to October 2024, in accordance with the STROBE guidelines for reporting observational studies."?

Participants
This multi-region cross-sectional survey was conducted across approximately 14 healthcare and academic institutions in
Northern, Central, and Southern Vietnam that voluntarily joined following an open call from the Vietnam Society of
Sleep Medicine (VSSM). Recruitment was therefore based on convenience sampling at the institutional level, stratified
by profession to ensure occupational diversity.

The structured questionnaire was distributed electronically via Email to institutional mailing lists and the VSSM
professional network, with a reminder sent two weeks later. Eligible participants were physicians, nurses, pharmacists,
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technicians, or other allied health professionals aged > 18 years who were currently engaged in clinical practice and
provided informed electronic consent. Participants were excluded if they had incomplete ISI data, current acute
psychiatric hospitalization, or pregnancy-related sleep complaints as the sole sleep concern.

Of 2500 invited healthcare workers, 1810 responded (response rate 72.4%), and 1655 provided complete data for
analysis (analytic completion rate 91.4%).

Sample Size

The sample size calculation was anchored to the lower bound of international meta-analytic estimates of HCW insomnia
prevalence (~25%).> Assuming an absolute precision of 2.5%, a = 0.05, and a 20% non-response buffer, the minimum
required sample size was approximately 1440. The final analytic sample of 1655 exceeds this threshold.

Measures

Data were collected using a structured, self-administered questionnaire approved by the Scientific Committee of the Vietnam
Society of Sleep Medicine. All sleep-related symptoms, daytime consequences, anthropometric items, and comorbidities were
captured as dichotomous (Yes/No) responses with a one-month recall window (Supplementary Material S1).

The questionnaire included the following domains:

e Sociodemographic and occupational characteristics: age, sex, marital status, profession, years of work experience,
workplace setting, and work schedule.

e Comorbidities: hypertension, diabetes, cardiovascular diseases, respiratory diseases, psychiatric disorders, and other
chronic conditions.

e Sleep-related symptoms: insomnia, difficulty initiating sleep, nocturnal awakenings, early morning awakening,
snoring, witnessed apnea, restless legs, and nightmares.

e Daytime consequences: excessive daytime sleepiness, fatigue, memory impairment, concentration difficulties, and
mood disturbances.

¢ Insomnia definition and severity: The diagnosis of chronic insomnia was based on ICSD-3. The self-report item
(Yes/No) asked participants whether they had “difficulty for initiating sleep”, “difficulty for maintaining sleep”,
“waking up earlier than desired”; the sleep disturbance occurred despite adequate opportunity and circumstances for
sleep. The sleep difficulty was associated with at least one of the following daytime impairments: fatigue, impaired
attention/concentration or memory, social/occupational or academic impairment, mood disturbance or irritability,
daytime sleepiness, behavioral problems (hyperactivity, impulsivity, aggression), reduced motivation or energy,
increased errors or accidents, concerns or dissatisfaction about sleep (Yes/No). The sleep difficulty and associated
daytime symptoms occurred at least three times per week and the symptoms presented for at least three months
(Supplementary Material S1).

The Insomnia Severity Index (ISI) is a validated self-report questionnaire consisting of seven items designed to assess the

severity of insomnia symptoms over the past two weeks (Supplementary Material S1). Each item is rated on a 5-point

Likert scale ranging from 0 to 4, where 0 indicates no problem and 4 indicates a very severe problem. Study subjects
stick (X) each question as presented in the enclosed PIHEP questionnaires. The total ISI score is calculated by summing
the scores of all seven items, resulting in a total score ranging from 0 to 28. Total scores are interpreted as follows: 0—7
indicates no clinically significant insomnia, 8—14 indicates subthreshold insomnia, 15-21 indicates moderate clinical
insomnia, and 22-28 indicates severe clinical insomnia.

Insomnia severity was assessed using the Vietnamese version of the Insomnia Severity Index (ISI), a 7-item validated
instrument. Total scores range from 0 to 28, with a cutoff score of >8. Severity was categorized as mild (8—14), moderate
(15-21), and severe (22-28).
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Outcomes

The primary outcome was the prevalence of chronic insomnia as defined by the ICSD-3 criteria above. Secondary
outcomes included ISI scores, the distribution of nocturnal and daytime symptoms, and associations between insomnia
and sociodemographic characteristics, occupational factors, and comorbidities.

Statistical Analysis

All analyses were performed using Stata version 17.0 (StataCorp LLC, College Station, TX, USA). Descriptive statistics
were used to summarize baseline characteristics. Categorical variables were compared using the chi-square test or
Fisher’s exact test, as appropriate, while continuous variables were analyzed using the Student’s z-test or the Mann—
Whitney U-test, depending on data distribution.

Logistic regression models were applied to estimate odds ratios (ORs) and 95% confidence intervals (CIs).
Multivariable models were adjusted for predefined covariates, including age, sex, profession, marital status, and stimulant
use. ISI scores were analyzed using linear regression models with robust standard errors to account for potential
heteroscedasticity. Variables with p < 0.10 in univariable analyses were included in the multivariable models. A two-
sided p-value < 0.05 was considered statistically significant. Sensitivity analyses were conducted with stratification by
sex, age group, occupation, and stimulant use to characterize between-group variation in chronic insomnia and to assess
the consistency of estimates across major sociodemographic and occupational subgroups.

Results

Characteristics and Prevalence of Insomnia of Study Participants
A total of 1655 participants were included in the study. Females comprised most of the sample (1167; 70.5%), while
males accounted for 488 participants (29.5%). Regarding age distribution, the largest proportion of participants was in
the 3040 years group (755; 45.6%), followed by those aged <30 years (451; 27.3%). Participants aged 41-50 years
represented 326 individuals (19.7%), and those aged >50 years accounted for 123 individuals (7.4%), constituting the
smallest age group. The overall prevalence of insomnia was 24.2% (95% CI, 22.2-26.3); insomnia was also more
common in women (25.5%) than in men (21.2%) (Table 1).

Regarding healthcare profession, nurses represented the largest proportion of participants (51.8%), followed by
physicians (19.8%). Technicians accounted for 7.2%, pharmacists for 4.3%, and other healthcare professionals for
6.9%. In terms of marital status, the majority of participants were married (77.8%), while 18.3% were single.

Table | Baseline Characteristics of the Study Participants

Characteristics Total N (%) | Insomnia | Non-Insomnia
N (%) N (%)
Study participants 1655 (100) 401 (24.2) 1254 (75.8)
Gender
Male 488 (29.5) 103 (21.2) 385 (78.8)
Female 1167 (70.5) 298 (25.5) 869 (74.5)
Age group
Age <30 451 (27.3) 97 (21.4) 354 (78.6)
Age 3040 755 (45.6) 165 (21.9) 590 (78.1)
Age 41-50 326 (19.7) 97 (29.8) 229 (70.2)
Age >50 123 (7.4) 42 (34.5) 81 (65.5)
(Continued)
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Table | (Continued).

Characteristics Total N (%) | Insomnia | Non-Insomnia
N (%) N (%)

Healthcare profession

Physicians 494 (19.8) | 97 (19.6) 397 (81.4)
Nurses 858 (51.8) | 231 (26.9) 627 (73.1)
Pharmacists 71 (43) 18 (25.3) 53 (74.7)
Technicians 118 (7.2) 26 (22.0) 92 (78.0)
Others 114 (6.9) 29 (25.4) 85 (74.6)

Familiar status

Married 1287 (77.8) | 299 (232) 988 (76.8)
Single 304 (183) | 79 (25.9) 225 (74.1)
Widowed 13 (7.8) 6 (46.1) 7 (53.9)
Divorced 51 3.1) 17 (333) 34 (66.7)

Using a stimulant é6h before sleep

No 1458 (88.1) 329 (22.5) 1129 (77.5)
Yes 197 (11.9)

Alcohol 52 (3.1) 19 (36.5) 33 (63.5)

Cigarette 45 (2.7) 15 (33.3) 30 (66.7)

Tea or Coffee 100 (6.0) 38 (38.0) 62 (62.0)

Comorbidity

Any comorbidity 280 (16.9) 63 (22.5) 217 (77.5)
No comorbidity 1375 (83.1) 338 (24.5) 1037 (75.5)

Divorced individuals comprised 3.1%, and widowed participants represented a small proportion of the sample.
Concerning stimulant use within six hours before sleep, most participants reported no use (88.1%), whereas 11.9%
reported using stimulants. Specifically, 6.0% consumed tea or coffee, 3.1% reported alcohol use, and 2.7% reported
cigarette use. Overall, 280 participants (16.9%) reported having at least one comorbidity.

Prevalence of Insomnia of Insomnia Classified by Age Group and Healthcare

Profession
The prevalence increased with age, ranging from 21.4% among participants aged <30 years to 34.5% among those aged
>50 years (Table 1 and Figure 1A). Regarding insomnia prevalence within each professional category, nurses exhibited
the highest number of cases (n = 231), corresponding to 26.9% within their group; similar prevalence rates were observed
among pharmacists (25.4%) and other healthcare professionals (25.4%); technicians showed a prevalence of 22.0%,
while physicians had the lowest insomnia prevalence at 19.6% (Table 1 and Figure 1B).

When compared with the overall insomnia prevalence, physicians demonstrated a significantly lower rate (19.6% vs
24.2%; P=0.011). No statistically significant differences were observed among nurses, pharmacists, technicians, or other

healthcare professionals (P>0.05; Table 1 and Figure 1B). Insomnia prevalence was significantly higher among participants
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Figure | Prevalence of insomnia (A) classified by age group; (B) classified by healthcare professionals.

consuming tea or coffee within six hours before sleep compared with non-users (38.0% vs 22.5%; P<0.001); alcohol users also
demonstrated a higher insomnia rate than non-users (36.5% vs 22.5%: P=0.019; Table 1). When compared with the overall
insomnia prevalence of 24.2%, only the tea/coffee using group remained significantly higher (p = 0.004).

Nocturnal and Daytime Symptoms Related to Insomnia

Among participants with insomnia (N=401; 24.2%), 84.2% reported nocturnal awakenings, 57.2% experienced difficulty
initiating sleep, and 40.7% reported morning headaches. Daytime impairments were common, including subjective
sleepiness (59.5%), memory difficulties (74.6%), and mood disturbances (55.4%). The prevalence of daytime sleepiness

was significantly higher among participants with insomnia compared with those without insomnia (59.5% vs 39.1%;
Table 2 and Figure 2).

Table 2 Comparison of Sleep-Related Symptoms and Clinical Features by
Insomnia Status

Features No Insomnia (%) | Insomnia (%) | p-value
Sleep onset difficulty 33.1 57.2 <0.001
Nocturnal awakenings 353 842 <0.001
Morning headache 1.7 40.7 <0.001
Daytime sleepiness 39.1 59.5 <0.001
Memory issue 46.5 74.6 <0.001
Mood issue 235 55.4 <0.001
Snoring 13.5 19.7 0.002
Observed apnea 4.8 9.3 <0.001
Weight gain 28.3 30.6 0.376
Obesity 4.5 38 0.549
(Continued)
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Table 2 (Continued).

Features No Insomnia (%) | Insomnia (%) | p-value
Diagnosed anxiety or depression 239 56.3 <0.001
Any comorbidity 17.3 22.5 0.020
Respiratory diseases 1.4 39 0.002
Hypertension 3.1 4.0 0.381
Diabetes 1.4 37 0.004
Cardiovascular disease 0.7 1.7 0.071

Factors Associated with Insomnia in Study Participants

In univariate analyses, insomnia was strongly associated with nocturnal awakenings (OR = 9.82, 95% CI: 7.33-13.16),
morning headache (OR = 5.16, 95% CI: 3.96-6.71), and diagnosed anxiety or depression (OR = 4.11, 95% CI: 3.24—
5.20; Table 3 and Figure 3A). In multivariable logistic regression analysis, tea or coffee consumption remained

Sleep onset difficulty 57.2
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Figure 2 Comparison of clinical features between insomnia and non-insomnia.
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Table 3 Association Between Clinical Features and
Insomnia Status

Features OR 95% CI p-value
Sleep onset difficulty 2,69 | 2.14-3.39 | <0.00l
Nocturnal awakenings 9.82 | 7.33-13.16 | <0.001
Morning headache 5.16 | 3.96-6.71 <0.001
Daytime sleepiness 230 | 1.83-2.89 <0.001
Memory issue 337 | 263433 <0.001
Mood issue 4.03 | 3.18-5.11 <0.001
Snoring 1.58 | 1.17-2.11 0.003
Observed apnea 202 | 1.32-3.10 0.001
Weight gain 1.12 | 0.88-1.43 0.36
Obesity 0.83 | 0.46-1.49 0.53
Diagnosed anxiety/depression | 4.11 | 3.24-520 | <0.001l
Any comorbidity 1.38 | 1.05-1.82 0.02
Respiratory diseases 2.85 1.44-5.65 0.003
Hypertension 129 | 0.72-2.34 0.39
Diabetes 2,67 | 1.33-534 0.006
Cardiovascular disease 246 | 091-6.64 0.076

independently associated with insomnia (adjusted OR [aOR] = 2.10, 95% CI: 1.38-3.21, p < 0.001), as did alcohol use
(aOR = 1.98, 95% CI: 1.11-3.52; p = 0.021).

In multivariable logistic regression analysis adjusting for age, sex, occupation, marital status, and stimulant use,
nocturnal awakenings remained the strongest independent associated factor of insomnia (aOR = 6.11). Sleep onset
difficulty was associated with nearly threefold increased odds (aOR= 2.89). Mood issues, morning headache, and memory
complaints were also independently associated with insomnia (aOR = 2.20, 2.18, and 1.63, respectively; Table 4 and
Figure 3B). Diabetes (aOR 2.25; p = 0.104) and daytime sleepiness (aOR 1.07; p = 0.674) did not reach statistical
significance after adjustment and were therefore reported as non-significant trends only. In contrast, obesity, hypertension,

weight gain, and cardiovascular disease were not independently associated after adjustment (Table 4 and Figure 3B).

Discussion
This nationwide multi-region study provides one of the first comprehensive evaluations of insomnia among healthcare
professionals in Vietnam. We found that 24.2% of participants reported insomnia, a prevalence comparable to lower-bound
estimates reported internationally among healthcare workers (25-42%) and substantially higher than that observed in the
general population (12-16%)."'* During the COVID-19 pandemic, prevalence reached 39-50%,%'®'> and it remains
clinically meaningful and highlights persistent occupational sleep vulnerability beyond the acute pandemic period.
Consistent with prior studies,™® in the present study, insomnia prevalence was higher among women and increased with
age (Table 1 and Figure 1A). These demographic patterns likely reflect combined biological, psychosocial, and occupational
mechanisms. Female healthcare workers may experience a higher burden of work—family conflict and emotional labor, while
older professionals may accumulate chronic sleep debt and cardiometabolic vulnerability. Within the available occupational

data, the only significant profession-level signal was the lower insomnia prevalence among physicians compared with the
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overall sample (19.6% vs 24.2%; p = 0.011). Differences across the other professional groups did not reach statistical

significance. This suggestive workforce-level signal is not definitive evidence of occupational causation.

In the present study, the multivariable analysis identified nocturnal awakenings as the strongest independent
associated factor (aOR 6.11), followed by sleep-onset difficulty (aOR 2.89) (Table 4 and Figure 3B). However, these
two variables are core symptoms used to define insomnia, and their high adjusted odds ratio should therefore be

Table 4 Clinical

Adjusted for Age, Sex, Occupation, Marital Status, and

Stimulant Use

Features Associated with

Insomnia and

Feature Adjusted OR | 95% ClI | p-value
Sleep Onset Difficulty 2.89 2.19-3.81 0.000
Nocturnal Awakenings 6.11 4.44-8.40 0.000
Morning Headache 2.18 1.58-3.01 0.000
Daytime Sleepiness 1.07 0.79-1.45 0.674
Memory Issue 1.63 1.19-2.24 0.002
Mood Issue 2.20 1.62-2.98 0.000
Snoring 1.03 0.69-1.54 0.878
Observed Apnea 1.43 0.80-2.56 0.223
Weight Gain 0.75 0.55-1.01 0.062
Obesity 0.56 0.28-1.13 0.106
Any Comorbidity 1.39 0.91-2.12 0.131
(Continued)
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Table 4 (Continued).

Feature Adjusted OR | 95% CI | p-value
Respiratory Diseases 1.51 0.59-3.83 0.388
Hypertension 0.67 0.30-1.52 0.341
Diabetes 2.25 0.85-5.98 | 0.104
Cardiovascular Disease 0.89 0.25-3.17 0.854

interpreted as reflecting within-syndrome severity. The remaining adjusted associations involve mood disturbances (aOR
2.20) and memory complaints (aOR 1.63), which are best understood as bidirectional accompanying features of
insomnia. These findings reinforce the conceptualization of insomnia not merely as difficulty initiating sleep but as
a multidimensional disorder involving sleep maintenance disruption and daytime dysfunction. European insomnia
guidelines emphasize that nocturnal fragmentation is strongly associated with neurocognitive and emotional
consequences.'® The association between insomnia and mood symptoms observed in our cohort aligns with robust
evidence demonstrating bidirectional relationships between insomnia, anxiety, and depression.'” By contrast, the external
clinical and behavioral correlates included in the model (morning headache, snoring, observed apnea, anthropometric
items, comorbidities, and stimulant use) do not overlap with the case definition; among these, stimulant use and morning
headache are the most policy-relevant modifiable factors for occupational health interventions.

From a patient safety perspective, these findings are particularly concerning. Sleep disturbance among clinicians has
been associated with reduced vigilance, slower reaction time, and increased risk of medical errors.'®2° The Institute of
Medicine and subsequent safety analyses have identified fatigue and sleep deprivation as modifiable contributors to
adverse events.”! In this context, our findings suggest that addressing insomnia is not solely a personal wellness issue but
a systems-level patient safety priority.

The findings of the present study underscore the urgent need for structured interventions to prevent and manage
insomnia among healthcare professionals. At the clinical level, evidence-based approaches such as Cognitive Behavioral
Therapy for Insomnia (CBT-I), acupressure, and Progressive Muscle Relaxation should be incorporated into occupational
health programs, with consideration for scalable digital delivery platforms to enhance accessibility and adherence.”? >
Complementary strategies, including mindfulness-based stress reduction, structured physical activity programs, and
targeted sleep hygiene education, may further support sleep restoration and resilience.*®

Importantly, fatigue risk management systems should be formally integrated into institutional safety culture, similar to
high-reliability industries such as aviation, where systematic monitoring and mitigation of fatigue-related risks are
standard practice.”’

The study’s strengths include a large and diverse sample, enhancing the representativeness and potential general-
izability of the findings. The use of a standardized questionnaire ensured consistency in data collection, while multi-
variable modeling enabled adjustment for predefined covariates. However, several limitations should be acknowledged.
First, the reliance on self-reported sleep measures introduces inherent biases associated with subjective assessment,
including recall bias and social desirability bias. Unlike objective evaluations such as actigraphy or polysomnography,
which provide physiological and behavioral validation, self-reported data do not directly measure sleep architecture or
continuity and may overestimate total sleep duration or underestimate sleep fragmentation. Second, the study did not
include systematic screening for obstructive sleep apnea (OSA), particularly among participants with comorbid insomnia
symptoms (ie, potential COMISA cases). Given the recognized overlap between insomnia and OSA, the absence of
objective OSA assessment may have led to residual confounding and misclassification of sleep-related breathing
disorders within the insomnia group. Especially, the prevalence of OSA is also high in healthcare professionals in
Vietnam as demonstrated previously.” Additionally, although the study covered institutions across all three major regions
of Vietnam, recruitment was based on convenience sampling at the institutional level via the VSSM network, and the
sample is not a probability-based representation of the national healthcare workforce. Lastly, although insomnia was
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operationalized using the ICSD-3 criteria framework, the assessment relied on a self-reported structured questionnaire
rather than a clinician-administered diagnostic interview, and daytime impairments were captured as Yes/No symptom
items rather than full validated instruments such as the ESS, PHQ-9, or GAD-7. Future PIHEP follow-up waves should
incorporate validated instruments and objective sleep assessments to enable finer-grained characterization of insomnia
phenotypes and daytime consequences. These limitations warrant caution when interpreting and generalizing the
findings; nevertheless, they do not diminish the overall contribution of the study, given its rigorous methodology and
comprehensive analytical approach.

Conclusion
Chronic insomnia is common among healthcare professionals in Vietnam and is associated with nocturnal sleep
symptoms, morning headache, mood and memory complaints, and stimulant consumption (tea/coffee, alcohol).
Physicians showing a lower prevalence than the overall sample suggest that workforce-level factors warrant further
investigation. Findings should be interpreted as associational, given the cross-sectional design and the use of self-
reported measures.

These results highlight the importance of systematic screening for insomnia within occupational health programs
serving Vietnamese healthcare professionals, with attention to older personnel and individuals with elevated nocturnal
symptom burden. The recommendations include reducing modifiable behavioral exposures and considering CBT-1 or
digitally delivered sleep interventions for affected staff, as supported by international evidence. Confirmatory prospective
and interventional studies, ideally incorporating structured shift-schedule measurement and objective sleep assessment,
are needed before organizational policy reforms can be recommended with confidence. Future PIHEP waves are planned
to address these gaps.
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