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ABSTRACT  

Aim of the study: To evaluate psychometric properties of Romanian version of WHO-5 Well-Being Index, as a 

brief well-being scale and as a depression screening questionnaire, in dental students. Material and methods: 

This cross-sectional study was implemented on second and third dental students. Data was collected during 

winter semester evaluation period of 2014-2015 academic year. Psychological well-being was assessed by 

WHO-Five Well-being Index (WHO-5) and Major Depression Inventory (MDI). Results: The target population 

included 317 second and third year dental students, overall response rate being 87%. The mean WHO-5 score 

was 12.67, and 59.3% of dental students were recommended to be tested for depression. The mean MDI score 

was 16.20, and 35.8% of students were likely to present depression. Female students and those of Romanian 

nationality registered lower levels of psychological well-being. The Cronbach’s alpha coefficient for the 

Romanian version of WHO-5 total scale was 0.882. The average inter-item correlation was coefficient 0.599, 

with individual correlations ranging from 0.519 to 0.724. Analysing convergent validity a significant association 

was identified between WHO-5 and MDI (r=-0.640; p<0.001; n=264), and also between WHO-5 and self-

reported perception about life as a whole (r=-0.358; p=<0.001; n=262). The area under the curve (AUC) was 

0.822; 95% CI: 0.772-0.872; p<0.001. For the cut-off value of WHO-5 score of ≤12, respectively WHO-5 score 

≤12 or choosing answers with the minimum scores, the sensitivity was 87%, respectively 89% in detecting 

depression. Conclusions: The Romanian version of WHO-5 was found to have good psychometric properties 

as well-being scale and as a screening instrument in detecting depression in dental students. It presented a 

satisfactory sensitivity with a cut-off of ≤12 in detecting depression in dental students. 
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INTRODUCTION 

Psychological well-being is an important 

component of mental health, with probable 

impact on student’s personal life and 

academic achievement. As being suspected a 

reduction of well-being in medical and dental 

students in time, as a response to the related 

inherent distress, recommendations were 

made to address this issue on an individual 

and institutional level. In order to do that, one 

basic factor may be to early identify students 

with a decrease level of psychological well-

being. Considering the relatively large 

number of students in some dental schools, 

simple instruments of depression screening 

tools, as WHO-5 Well-Being Index, may be 
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appropriate to this particular situation. WHO-

5 has been translated in many languages and 

proved to be an adequate instrument for the 

screening of depression in various health 

conditions, and may be appropriate in this 

situation too [1]. 

This study aimed to evaluate psychometric 

properties of Romanian version of WHO-5 

Well-Being Index, as a brief well-being scale 

and as a depression screening questionnaire, 

in dental students. 

 

MATERIAL AND METHODS 

The study was approved by the Ethics 

Committee for Scientific Research at the 

“Carol Davila” University of Medicine and 

Pharmacy, Bucharest, Romania (PO-35-F-03, 

No. 55). 

Subjects and study settings. This cross-

sectional study was implemented on second 

and third dental students from the Faculty of 

Dental Medicine, “Carol Davila” University 

of Medicine and Pharmacy, Bucharest, 

Romania. One series of second year dental 

students and two series of third year dental 

students were included. Study inclusion was 

done on a voluntary basis, considering all 

students. Participants were informed upon the 

main characteristics of this study and a 

written informed consent was granted. Data 

was collected during winter semester 

evaluation period of 2014-2015 academic 

year, namely between January 17, 2015 and 

February 2, 2015. 

Instruments. The main study variable 

was psychological well-being, assessed by 

WHO-Five Well-being Index (WHO-5) and 

Major Depression Inventory (MDI). 

WHO-Five Well-being Index (WHO-5) is 

an instrument developed by the World Health 

Organization. It consists of a 5-item 

questionnaire, positively worded, with a time 

frame of previous two weeks. Its 

interpretation is in accordance to the score 

obtained, that ranges from 0 to 25, where 

higher score means better well-being. WHO-5 

is also a depression screening tool. Obtaining 

WHO-5 score ≤12, or choosing answers with 

the minimum scores (“at no time” or “some 

of the time”), suggests poor well-being and 

recommendations are made for testing for 

depression [2-5]. The Romanian language 

version of WHO-5 that was used was the one 

available on the website of Psychiatric 

Research Unit at the Mental Health Centre 

North Zealand, Hillerod, Denmark, a World 

Health Organization Collaborating Centre. 

Major Depression Inventory (MDI) is 

also an instrument developed by the World 

Health Organization, in this study being used 

as a self-rating depression scale. It consists of 

a 10-item questionnaire, two of them having 

two alternative questions, with a time frame 

of previous two weeks. Its interpretation is in 

accordance to the score obtained, that ranges 

from 0 to 50. MDI results were recorded as 

standardized scale score, and dichotomized 

according to the cut-off value of ≥20 into 

likely depressed or not, and on an ordinal 

level (mild depression: 20 to 24; moderate 

depression: 25 to 29; severe depression: ≥30) 

[6]. 

Statistical analysis. Internal consistency 

was evaluated by calculating the Cronbach’s 

alpha and the average inter-item correlation 

coefficient. Spearman correlation coefficient 

was used to evaluate convergent validity 

between WHO-5 and self-reported perception 

about life as a whole [3; 4], and the 

association between WHO-5 and MDI. 

Perception about life as a whole was 

evaluated using a scale from 1 to 10 (1- very 

unsatisfied; 10- very satisfied). The analysis 

of receiver operating characteristic curve 

(ROC curve) and area under the curve (AUC) 

were computed, with the establishment of the 

cut-off point in accordance with the 

sensitivity and specificity of the thresholds. 

For the cut-off score established, sensitivity, 

specificity, positive predictive value (PPV), 
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negative predictive value (NPV), positive 

likelihood ratio (LR+) and negative 

likelihood ratio (LR-) were computed, at 95% 

confidence interval. Statistical analysis was 

performed using Statistical Package for the 

Social Sciences (SPSS) software, version 13. 

The p-values ≤ 0.05were considered to be 

statistically significant. 

 

RESULTS 

Participants. The target population 

included 317 dental students, from which 92 

second year dental students and 225 third 

year dental students. From these 83 second 

year dental students agreed to participate in 

this study (response rate 90%), and 193 third 

year dental students agreed to participate in 

this study (response rate 86%), overall 

response rate being 87% (n=276). Also, some 

students didn’t fully filled the questionnaire 

and therefore were excluded from the 

analysis. 

The majority of students that participated 

in this study were females 74% (n=203), aged 

20 (n=78; 28%), 21 (n=121; 44%) or 22 

(n=47; 17%) years old. 

Psychological well-being of dental 

students. The mean WHO-5 score was 12.67, 

ranging from 0 to 25. From the 275 of the 

students who filled the WHO-5 questionnaire, 

163 (59.3%) were recommended to be tested 

for depression. 

The mean MDI score was 16.20, ranging 

from 0 to 46. From the 265 students who 

filled MDI questionnaire, 95 (35.8%) students 

were likely to present depression (scored 

≥20), from which 48 (18.1%) mild 

depression, 22 (8.3%) moderate depression 

and 25 (9.4%) severe depression. 

From the 112 students that were not 

recommended to be tested for depression 

according to their WHO-5 results, 106 filled 

the MDI questionnaire. From these only 10 

(9.4%) were likely to present depression. 

From the 163 students that were 

recommended to be tested for depression 

according to their WHO-5 results, 158 filled 

also MDI questionnaire. From these, 85 

(53.8%) students were likely to present 

depression, namely mild depression in 43 

(27.2%) of them, moderate depression in 19 

(12.0%) of them and as severe depression in 

23 (14.6%) of them. 

Female students registered during 

semester evaluation period statistically 

significant lower levels of psychological 

well-being compared to male students, and 

also Romanian students tend to register lower 

levels of well-being compared to students 

with another nationality (Table 1). 

Table 1. Dental students’ psychological well-being – subgroup analysis 

Subgroup WHO-5 (mean) p MDI (mean) p 

Sex Male 14.06 0.010 14.03 0.032 

 female 11.99  17.07  

Nationality Romanian 12.31 0.047 16.63 0.177 

 other 14.59  13.70  

Hometown Bucharest 12.77 0.309 16.64 0.670 

 other 12.40  16.31  

Year of study second 14.00 0.005 14.49 0.060 

 third 11.97  16.95  

 

Psychometric properties of Romanian 

version of WHO-5. The Cronbach’s alpha 

coefficient for the Romanian version of 

WHO-5 total scale was 0.882. The average 

inter-item correlation coefficient was 0.599, 

with individual correlations ranging from 



Romanian Journal of Oral Rehabilitation 

Vol. 7, No. 3, July – September 2015 

 

24 

0.519 to 0.724. If items were deleted would decrease the total scale alpha (Table 2). 

Table 2. Internal consistency analysis of Romanian version of WHO-5 

WHO-5 

item 

Mean Inter-item correlation 

matrix 

Item-total 

correlation 

Cronbach's alpha if item 

deleted 

I2 I3 I4 I5 

I1 2.80 0.724 0.577 0.582 0.556 0.733 0.853 

I2 2.41  0.614 0.675 0.519 0.765 0.845 

I3 2.69   0.659 0.546 0.717 0.857 

I4 2.11    0.545 0.740 0.851 

I5 2.67     0.633 0.876 

 

Table 3. The performance of Romanian version of WHO-5 

Statistic Cut off of ≤12 (95% CI) Recommended to be tested for depression 

according to WHO-5 criteria  (95% CI) 

Sensitivity 87.37% (CI: 78.97% to 93.30%) 89.47% (CI: 81.49% to 94.84%) 

Specificity 62.13 % (CI: 54.36% to 69.47%) 56.80% (CI: 48.98% to 64.39%) 

PPV 56.46% (CI: 48.05% to 64.61%) 53.80% (CI: 45.70% to 61.75%) 

NPV 89.74 % (CI: 82.77% to 94.59%) 90.57% (CI: 83.33% to 95.38%) 

LR+ 2.31 (CI: 1.72 to 2.50) 2.07 (CI: 1.72 to 2.50) 

LR- 0.20 (CI: 0.12 to 0.35) 0.19 (CI: 0.10 to 0.34) 

 
Table 4. Relationship between Romanian version of WHO-5 and depression severity 

MDI score No Mean WHO-5 95%CI 

No depression 169 14.70 13.92 to 15.49 

Mild depression 48 8.73 7.81 to 9.65 

Moderate depression 22 9.14 7.59 to 10.68 

Severe depression 25 8.40 6.51 o 

10.29 

 

Analysing convergent validity a 

significant association was identified between 

WHO-5 and MDI (r=-0.640; p=<0.001; 

n=264), and also between WHO-5 and self-

reported perception about life as a whole (r=-

0.358; p=<0.001; n=262). 

WHO-5 was evaluated as screening tool 

for depression using ROC curve, 

classification into likely depressed or not 

being done using MDI results (Figure 1). The 

area under the curve (AUC) was 0.822; 95% 

CI: 0.772-0.872, p<0.001. For WHO-5 

thresholds of 11/12 sensitivity was 80% and 

specificity 70.4%. 

 

Figure 1. ROC curve for Romanian 

version of WHO-5, in association to likely 

to be depressed according to MDI criteria 

For the cut-off value of WHO-5 score of 
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≤12, but also for the criteria of WHO-5 for 

recommendation to be tested for depression 

(score ≤12, or choosing answers with the 

minimum scores), at a prevalence of likely to 

be depressed of 35.98%, the sensitivity, 

specificity, positive predictive value (PPV), 

negative predictive value (NPV), positive 

likelihood ratio (LR+), negative likelihood 

ratio (LR-) for WHO-5 in diagnosing 

depression are mentioned in table 3. 

Analysing the relation between mean WHO-5 

scores and depression severity there can be 

observed that the main difference was found 

between likely to be depressed or not (Table 

4). 

 

DISCUSSIONS 

In this study, considering its limitation, 

there was found that Romanian version of 

WHO-5 has good psychometric properties, 

and therefore can be used as a screening 

instrument for depression in dental students, 

and also as a well-being scale. 

Similar to other previous studies, WHO-5 

showed significant correlation with 

depression scale, in this study MDI scale 

being used. For example, Awata et al. found 

that Japanese version of WHO-5 significantly 

correlates with Zung’s Self-Rating 

Depression Scale and State-Trait Anxiety 

Inventory [7]. Additionally, in this study there 

was fund a moderate significant correlation 

between WHO-5 and self-reported perception 

about life as a whole, suggesting it can be 

used as a well-being scale. 

WHO-5, it is well accepted nowadays as a 

screening tool for depression in primary care, 

being found to have high sensitivity and 

negative predict value [8]. According to 

Hajos et al. WHO-5 has a sensitivity of 88% 

and specificity of 76% [9]. By Awata et al., 

the Japanese version of WHO-5 has a 

sensitivity of 100% and a specificity of 78% 

[7]. According to Saipanish et al., Thai 

version of WHO-5 has a sensitivity of 89% 

and specificity of 71% in detecting depression 

[1]. The previous mention studies were all 

conducted on samples with various medical 

conditions, all having in common the high 

specificity found, as mention before. Topp et 

al. in a systematic review published in 2015, 

reported after analysing of 18 selected 

studies, a sensitivity of 86% and a specificity 

of 81% of WHO-5 in detecting depression 

[10]. Similar to other previous researches, in 

this study Romanian version of WHO-5 was 

found to have good sensitivity, of almost 90% 

in our study, but a lower specificity, of about 

60% in this study. Therefore, as 

recommended, WHO-5 should be used as 

first step screening tool followed by a second 

step screening tool to confirm depression [7]. 

In this study there was found a high 

prevalence of likely to be depressed for the 

dental students, namely of about 36%. This 

findings are somewhat different from the ones 

reported in general population in Europe, 

where depression is reported as being found 

at a prevalence usually below 20%, being also 

observed some important geographical 

differences [11; 12]. These findings may be 

related to the moment when data was 

collected, in the semester examination period, 

during a period with many final written 

examination, when the high academic 

demands may act as an acute and high 

intensity stressor. Examinations have been 

previously identified as main stressors related 

to the academic process in medical and dental 

students [13-15], that might relate to a 

decrease of the level of well-being. This study 

results also suggest there are gender 

differences regarding the psychological well-

being of dental students during semester 

examination periods, female students having 

significantly reduced level of well-being 

compared to male dental students. This 

results are concordant with other studies in 

Romanians, which report females as having 
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higher prevalence of depression compared to 

males [16].  Considering the reduced level of 

well-being in dental students during semester 

examination period, that may interfere with 

the validity of student’s evaluation and have 

negative long-term effects on a personal and 

professional level, it may be recommended to 

implement adequate strategies to help 

students cope with examination’s distress 

[17].  

Among the limitations of this study 

should be mentioned that participants 

belonged only to one dental school, and were 

only second and third year students, situation 

being possible to be different in final years, 

considering the potential cumulative effect of 

distress related to the academic activities. 

 

CONCLUSIONS 

The Romanian version of WHO-5 was 

found to have adequate psychometric 

properties as well-being scale and as a 

screening instrument for the detection of 

depression in dental students. It has a 

satisfactory sensitivity with a cut-off of ≤12 

for detecting depression in dental students. 
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