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ABSTRACT

Objectives: Perinatal anxiety is important for the quality of life of mothers and their 

offspring. The Numerical Anxiety Rating Scale (NRS-A) allows the level of anxiety in 

patients to be quickly assessed. Until now, the NRS-A has not been validated in the 

postpartum female population. The aim of this study was to assess the accuracy and reliability

of the NRS-A when compared with the reference methods for measuring anxiety.

Material and methods: The observational prospective study included a group of 200 adult 

postpartum females of a hospital maternity ward. The validity between the Numerical Rating 

Scale for Anxiety (NRS-A) and the State and Trait Anxiety Inventory (STAI), and between the

NRS-A and the Hospital Anxiety and Depression Scale (HADS-A), was determined. The 

detection thresholds for high anxiety were examined.

Results: Both measurements showed a positive high correlation between the NRS and STAI-

S (in T1 rho = 0.807, in T2 rho = 0.778; p < 0.001), and a comparable relationship of both 

scales (STAI-S and NRS-A) with the STAI-T and HADS-A. The analysis of the ROC curve 

indicated that the value of the NRS-A equal to 3.5/10 can be considered the threshold that 



allows for a differentiation of patients with high anxiety from those without high anxiety in 

the studied population.

Conclusions: The NRS-A is an accurate tool for measuring anxiety in Polish postpartum 

females. Routine anxiety measurements using the NRS-A can be used to identify people with 

high anxiety in order to provide emotional support to patients in the early postpartum period.

Key words: anxiety; postpartum period; patient-oriented outcomes; emotional support

INTRODUCTION 

The perinatal symptoms of anxiety and mood are common and important for the long-

term and short-term quality of life of mothers and their offspring. High perinatal anxiety can 

lead to anxiety and affective disorders. In the postpartum period, women experience 

generalized anxiety disorder and panic attacks. In addition, obsessive-compulsive disorder, as 

well as acute and post-traumatic stress disorder symptoms may occur [1–4]. 

In populations of women evaluated in the perinatal period, anxiety and depressive 

disorders coexist [5, 6]. In the group of women diagnosed with postpartum depression, 

anxiety disorders were also found in 82.9% of them, and vice versa —  in women with 

primary anxiety disorders, coexisting depressive disorders were found [7]. Some evidence 

shows that the incidence rate of perinatal anxiety is about 22%, which is higher than the 

incidence rate of perinatal depression (13%) [8].

Conclusions from studies conducted on populations of women in the perinatal period 

include recommendations for high-quality prenatal care systems regarding the routine control 

of anxiety and mood levels in this period [9, 10]. The Polish standard of perinatal care only 

recommends examining the perinatal risk of depression [11]. Moreover, it is standard in 

hospital care that patients are informed about their right to pain treatment. However, there are 

no such recommendations for anxiety, even though studies show that pain coexists with 

anxiety [12–14].

The study of anxiety among women in the postpartum period may not only be 

important for the selection of anxiety and depressive disorders in perinatal patients, but above 

all for the description and normalization of anxiety emotions in this population. According to 

the authors of Acceptance and Commitment Therapy, anxiety, as well as pain, loss, regret and 



disappointment, are inseparable elements of human life [15]. However, in order to discuss 

maternal anxiety in the postpartum period on the basis of scientific evidence, maternity staff 

should have a simple and relevant tool to measure it. A study by the Silverwood team (2019)

[16] shows that there is insufficient understanding of what perinatal anxiety is among 

healthcare professionals. Employees declare that they lack knowledge concerning "normal 

perinatal anxiety", as well as simple tools for its screening. In turn, patients with perinatal 

anxiety declare that they do not receive sufficient support. The recommendations of the 

National Institute for Health and Care Excellence (NICE) include a provision concerning the 

recommendation of the assessment of the support needed by women with mental health 

problems, as well as the women at risk of developing them [17]. 

Commonly used scales to assess anxiety levels include descriptive scales, such as: 

Hospital Anxiety and Depression Scale (HADS) for measuring anxiety (A) and depression 

(D), Beck Anxiety Inventory, and State-Trait Anxiety Inventory (STAI) for measuring two 

separate anxiety concepts: state anxiety (S) and trait anxiety (T) [12, 18]. STAI-S, due to its 

high accuracy and reliability in various populations, is the recommended tool for measuring 

state anxiety [18, 19]. The results of testing the level of state anxiety are sensitive to the 

variability of anxiety, which depends on situations related to external stimuli [20]. The listed 

questionnaires contain multiple items. The filling in of them by postpartum females may be 

difficult due to the lack of time that is related to having to care for their newborns. In the case 

of limited time possibilities, it is reasonable to use quick measurement scales, e.g., a single 0 

to 10 numerical rating scale (NRS), which is commonly used to measure pain. Despite its 

simplicity, its validity and reliability have also been demonstrated [21]. The twin NRS for 

anxiety (NRS-A) has been tested in the dental and pediatric patient population [22, 23]. Until 

now, the NRS-A has not been validated in the postpartum female population.

Therefore, the aim of this study is to answer the question of whether NRS-A is a valid 

and reliable measurement tool for assessing state anxiety in postpartum women in the first 

days of puerperium when compared to the reference STAI-S method. An additional goal is to 

test the detection threshold of high anxiety using the NRS-A, as well as to compare the 

anxiety of patients in two independent groups: those declaring a need for emotional support 

versus those declaring no need for emotional support.

MATERIAL AND METHODS

Population and settings



The place of study was the maternity ward in the 2nd Department of Gynaecology and 

Obstetrics of the Wroclaw Medical University, Poland. 200 women during their first and 

second postpartum days were included in the study. The data was collected in the period from 

27/12/2020 to 04/30/2021. Adult patients, who gave conscious consent to the study and who 

gave birth at term (i.e., ≥ 37 hbd) to a single newborn in good condition (from 8–10 Apgar 

points), both by caesarean section and naturally, were enrolled in the research. The condition 

for inclusion in the study was also the good condition of the mother after childbirth (patient 

mobilized, with physiological blood loss during childbirth, no blood transfusion, qualified to 

"rooming" (maternity ward) with their newborn, and with no diagnosed mental, 

psychological, or orthopaedic dysfunctions).

Data concerning the patient’s postpartum condition, medical history, and the health of 

their newborn were obtained from the medical history of the patient and newborn. The study 

was confidential. Access to the collected data was secured, and each of the studied 

participants was given an identification number, which enabled the data to be anonymized.

Tools

Numerical Rating Scale for anxiety (NRS-A)

The raw anxiety scores on a numerical scale from 0 to 10 were categorized as: 0 – not 

anxious, 1–3 — little/slightly anxious, 4–6 — medium/fairly anxious, 7–9 — a lot/very 

anxious, 10 — worst imaginable/extremely anxious [22, 23]. 

State-Trait Anxiety Inventory (STAI)

The STAI, which was developed from its original version, was adapted to the Polish 

population by the Spielberger team [20, 24]. It consists of two separate scales, which both 

have 20 questions. The total continuous scores range from a minimum of 20 to a maximum of

80. The higher the total score, the higher the level of state anxiety (at a given time on the X-1 

scale (STAI-S)) and trait anxiety (on the X-2 scale (STAI-T)). The obtained results are 

interpreted on three levels: low anxiety (1–4 sten), moderate anxiety (5–6 sten) and high 

anxiety (7–10 sten). The cut-off point for high state anxiety starts above 40 [20]. Cronbach's 

alpha in our study was for state anxiety (STAI-S) tested on the first day (T1) — 0.956 and 

second day (T2) — 0.958, and for trait anxiety it was (STAI-T) — 0.850. 

Hospital Anxiety and Depression Scale (HADS)



The HADS questionnaire by Zigmond and Snaith (1983) [25] enables the level of 

anxiety and depression of patients in hospital conditions to be assessed. The Polish adaptation 

of the questionnaire was made by the Majkowicz team (2000).[26] Anxiety can be assessed 

using the independent subscale of the Hospital Anxiety and Depression Scale-Anxiety 

(HADS-A), which consists of seven questions. For each of them, 0 to 3 points (the maximum 

number of points is 21) can be achieved. The cut-off point for an anxiety disorder is a score 

greater than 10 points. Cronbach's alpha for HADS-A in the present study — 0.829.

Need for Emotional Support (NES)

The need for emotional support was tested using the question developed by authors: 

"In my current situation, I need emotional support." The answers were given on a 6-point 

Likert scale (1 — "I strongly disagree", 2 — "I disagree", 3 — "I disagree a little", 4 — "I 

agree a little", 5 — "I agree", and 6 — "I strongly agree"). Single-question scales that fit the 

specific clinical situation of patients are used in scientific publications [27]. For the purpose 

of selecting patients who declared a need for emotional support vs those that did not need 

support, answers from 1 to 3 were included in the group of patients who did not need 

emotional support, and answers from 4 to 6 were included in the group of patients who 

declared a need for emotional support.

Bioethics Committee

A written informed consent to participate in the study was obtained from all the 

patients. The study was approved by the Bioethics Committee at Wroclaw Medical University,

Wroclaw, Poland (KB No. 747/2020).

The presentation of measurements at both timepoints

After giving informed consent to participate in the study, the patients were asked to fill

in questionnaires at two timepoints: on the first postpartum day (T1) and on the second 

postpartum day (T2). On both days, the patients completed NRS-A, STAI-S-X1 and NES. 

Additionally, on the first postpartum day (T1), they completed STAI-T-X2, and on the second 

day (T2) they completed HADS-A. The individual measurements over time are presented in 

Table 1. Incomplete, or blank questionnaires were considered as missing data. In T2, there 

were 13 deficiencies for anxiety measured using HADS-A. 

Statistical analysis



The IBM SPSS Statistics 26 program (IBM Corp., Armonk, NY, USA) was used for 

statistical analysis. Due to the non-Gaussian distribution of all the variables, non-parametric 

tests were used for the analysis. The relationship between NRS-A, STAI and HADS-A is 

shown by Spearman’s correlation coefficient (rho). The non-parametric Mann-Whitney U test 

was used to compare independent groups, and the Wilcoxon test was used to compare 

dependent groups. NRS-A thresholds of differentiation with regards to anxiety or non-anxiety 

(defined by the reference STAI-S cut-off point equal to 40, and HADS equal to 10) were 

determined based on Receiver Operating Characteristic (ROC) curves and their related area 

under the ROC curve (AUC). The significance of the measurements was assumed for the 

value of p < 0.05.

The sample size, with an estimated mean effect size and an alpha error probability of 0.05, 

was determined according to literature [23].

Participants

In the study, 200 women aged Mdn = 32 (range: 21–43) took part. Most of the patients

(83%) declared higher education, a good financial situation (87.1%) and living in a formal 

relationship (78%). In the study group, 56% of patients gave birth to a child by caesarean 

section (Table 2).

RESULTS

The descriptive statistics for the tools used in the study are presented in Table 3. The 

Wilcoxon test showed no differences in the measurements between the first (T1) and the 

second (T2) day in the case of anxiety measured using STAI-S (Z (199) = –0.658; p > 0.5) 

and in the case of anxiety measured using NRS-A (Z(199) = –1.928; p > 0.5).

Correlations of comparable strength were shown between the dependent measurements

(T1 with T2). They were calculated separately for NRS-A (rho = 0.708; p < 0.001) and for 

STAI-S (rho = 0.701; p < 0.001).

Correlations between the NRS-A, STAI and HADS-A measurements.

The correlations between STAI-S and NRS-A were positive and high in both 

measurements (p < 0.001). They amounted to in T1 rho = 0.807, in T2 rho = 0.778. A 



graphical representation of the relationship between STAI-S and NRS-A for individual 

measurements is shown in Figure 1.

The correlation between STAI-T and NRS-A, and STAI-T and STAI-S, as well as 

between HADS-A and NRS-A and HADS-A and STAI-S showed positive correlations of 

similar strength and significance (p < 0.001) for both scales (Tab. 4).

Cut-off points on the NRS-A scale

Analysis of the ROC curve for the 200 patients suggested a value of 3.5/10 on the NRS-A 

scale as the threshold for high anxiety (defined by the reference STAI-S cut-off of 40) in both 

measurements (in T1 AUC = 0.886; p < 0.001 and in T2 AUC = 0.860; p < 0.001). Both 

measurements showed acceptable values of sensitivity (T1 — 0.803; T2 — 0.702) and 

specificity (T1 — 0.843; T2 — 0.849) (Fig. 2).

The analysis of the ROC curve for 187 patients suggested a value of 4.5/10 on the 

NRS-A scale for T1 and T2 (for STAI-S the value of 42.5/80 in T1, and the value of 50.5/80 

in T2) as a threshold to indicate the risk of an anxiety disorder (defined by the HADS-A 

reference cut-off of 10). The model adjustment values on the first day (T1) for NRS-A were: 

AUC = 0.852; p < 0.001; sensitivity = 0.895; and specificity = 0.678; and for STAI-S they 

were: AUC = 0.842; p < 0.001, sensitivity = 0.947, and specificity = 0.617. The model 

adjustment values on the second day (T2) were for NRS-A: AUC = 0.880; p < 0.001, 

sensitivity = 0.842, and specificity = 0.792; and for STAI-S: AUC = 0.863; p < 0.001, 

sensitivity = 0.711, and specificity = 0.846 (Fig. 3).

Levels of anxiety by the need for emotional support

From the group of 200 patients, 101 (50.5%) declared a need for emotional support on 

the first day (T1), and 96 (48.0%) patients on the second day (T2). The Mann-Whitney U test 

showed, in both the NRS-A and STAI-S scores, a higher (p < 0.001) level of anxiety in the 

group of women declaring a need for emotional support when compared to the group of 

women not declaring a need for emotional support (Tab. 6).

DISCUSSION



Internal consistency of the results for state anxiety on the STAI-S scale in the present 

study, in both measurements (evaluated by Cronbach's alpha), was high (above 0.9) and 

comparable to the reliability of the STAI-S results for Polish women in the age range of 21–40

years (0.89) [20]. This value is comparable to Cronbach's alpha STAI-S value in scientific 

literature.[28–30] The high reliability of measurements using the STAI-S questionnaires in the

study allows these tools to be used as a reference for NRS-A validation. The other 

standardized anxiety measuring tools (STAI-T and HADS-A) were also highly reliable.

The results of both measurements carried out in the present study showed a high 

positive correlation between NRS-A and STAI-S. They suggest a high convergence validity 

between the NRS-S and STAI-S tools. Although there is little evidence in the literature, the 

relationship between NRS-A and STAI-S was shown to be stronger than reported by other 

researchers. This corelation in our study was stronger than that obtained in the group of adult 

dental patients (rho = 0.6563; p < 0.05) [23], as well as in the group of pediatric patients (r 

from 0.424 to 0.639) [22]. In the present study, the corelation between NRS-A and STAI-S 

was stronger than this in studies which also compared other single-item scales, such as VAS-A

to STAI-S in patients undergoing surgical procedures (r = 0.555 to 0.593) [31]. It was also 

similar or stronger when compared to the corelation measured with VAS-A and STAI-S in 

three timepoints (at admission to the operation theatre: r = 0.76, p < 0.001; at skin closure: r = 

0.60, p < 0.001; two hours after the procedure: r = 0.65, p < 0.001) [32] in patients undergoing

cesarean section [32]. The strength of the correlation between NRS-A and STAI-T was 

slightly weaker than the strength of the correlation between STAI-T and STAI-S, and slightly 

stronger than the correlation between NRS-A and STAI-T (r = 0.3456, p < 0.05) obtained the 

study by Walawender et al. [23]. Positive correlations between NRS-A and HADS-A of a 

similar strength as between STAI-S and HADS-A were obtained. The above results enable 

NRS-A to be considered as a relevant tool for measuring state anxiety in Polish postpartum 

females.

The absolute stability values for state anxiety measured using STAI-S in two 

measurements with an interval of 3–4 weeks for women and men of different ages range from

0.39 to 0.81. In the group of 25 Polish women aged 21–40, the absolute stability is r = 0.59

[20]. Obtaining a similar high strength of dependent measurements (using the absolute 

stability method with the retest test) of state anxiety between the first day and the second day 

on both scales (NRS-A — rho = 0.708 and STAI-S — rho = 0.701), as well as obtaining a 



lack of differences in the anxiety level measured on both scales, allows NRS-A to be 

considered as a reliable tool. 

No studies concerning the determination of the cut-off point were found for patients 

with high anxiety on NRS-A. The present research filled this gap. The cut-off points for 

separating patients with high anxiety using STAI-S equal to 40 was selected according to the 

recommendation of the manual for the Polish version of STAI-S for the group of women in 

the age range of 21–40. This is similar to the age of the studied population in the author’s 

previous study [20], and also similar to the studies that validate the single visual analogue 

scale for anxiety (VAS-A) from 0 to 100 [31, 33]. 

The obtained (on the basis of the ROC curve analysis) cut-off point of 3.5/10 on NRS-

A is similar to the values obtained by Labaste et al. on VAS-A with a shift of one decimal 

place (34/100) [31], and lower than the values obtained by Facco et al. (46/100) [33]. 

Measurements were conducted at two points (using the test-retest method). In both 

measurements, the values of the cut-off point coincided with each other. The range for high 

anxiety on NRS-A should therefore be 4 and above (considering that the STAI-S cut-off point 

is equal to 40). However, it should be noted that in the group of 90 women, which is a group 

that normalizes the sten in the Polish STAI adaptation for 21-40 years old, the mean state 

anxiety was 36.80 (the median was not given), i.e. it considered the group of patients without 

high anxiety [20]. In the author’s study, for 200 women after childbirth, the median of anxiety

in the first day was 42.5, and in the second day was 42. Both medians are in the high anxiety 

group. For this reason, the value of 3.5/10 on NRS-A for identifying patients with high 

anxiety should be treated as a starting point for further research concerning the identification 

of high anxiety in women during the puerperium. 

Additional evidence of the reliability of the measurement using NRS-A in relation to 

STAI-S is the comparability of the similar values of the AUC, sensitivity and specificity of 

both ROC curve models for the thresholds that indicate the risk of an anxiety disorder in 

patients (defined by the reference cut-off point on HADS-A equal to 10). Marking the cut-off 

point on a straight line using the NRS-S scale allows for the quick identification of patients 

with a high level of anxiety during the puerperium.

The innovative implementation of dividing patients in the author’s study into those 

reporting a need for emotional support or those reporting a lack of such a need made it 

possible to assess the levels of anxiety in these groups on both scales (NRS-A and STAI-S). 



Similar results of the Mann-Whitney U test on both scales confirmed a significant difference 

in the levels of anxiety in both groups. In the group of patients reporting a need for emotional 

support in both measurements, the mean level of anxiety was above the cut-off point for 

patients with high anxiety in the case of both tools (over 3.5 on NRS-A and over 40 on STAI-

S). In turn, in the group of patients reporting no need for emotional support in both 

measurements, the average level of anxiety was below the cut-off point for patients with high 

anxiety in the case of both tools.

The ability to measure anxiety in a simple way allows for a quick preliminary 

qualification of patients for emergency interventions. Considering both days of puerperium, 

the need for emotional support was declared by nearly half of the patients. The NICE 

guidelines[17] recommend the monitoring of the emotional state of women in the perinatal 

period and the use of evidence-based relief interventions. The NRS-A scale, tested in terms of 

its accuracy and reliability, may facilitate the assessment of puerperal anxiety. An additional 

advantage of NRS-A is its free availability and its similarity to the well-known NRS for 

assessing pain, which is recommended for use in hospitals [12, 34]. It takes a few seconds for 

the respondent to provide a one value for anxiety experienced at a given moment [22]. Taking 

into account the period of early puerperium, in which postpartum females may feel discomfort

caused by pain and in which they also have a limited time to fill in time-consuming 

questionnaires (due to the need of caring for their newborn), NRS-A gives the opportunity to 

assess anxiety in a simple, quick, accurate and honest way.

The limitation of the study is the fact that patients from only one clinical centre were 

examined, and that the evaluated population was homogenic in terms of the patients’ health, 

education and economic situation, as well as the health of their children.

CONCLUSIONS

The present study showed that NRS-A is a valid and reliable tool for measuring 

anxiety in postpartum females. Routine anxiety measurements with a numerical single-item 

postpartum scale can be used to identify patients with high anxiety in order to provide 

emotional support to patients in early postpartum.
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 Table 1. Individual measurements of the observed variables during the study, and the number

of correctly completed questionnaires for a group of 200 postpartum females

Variable Questionnaire Measurement T1 Measurement T2
State anxiety STAI-S-X1 X (n = 200) X (n =200)
Trait anxiety STAI-T-X2 X (n = 200) –
State anxiety NRS-A X (n = 200) X (n = 200)
Anxiety HADS-A – X (n = 187)
Need for emotional support NES X (n = 200) X (n = 200)
X — presence of measurement;  – — lack of measurement

Table 2. Characteristics of the studied group

Parameter Total (N = 200)

Age

20–30 years old 81 (40.5%)

31–40 years old 113 (56.5%)

41–50 years old 6 (3%)

Type of childbirth
Natural childbirth 88 (44%)

Childbirth by caesarean section 112 (56%)

Education 

Higher 166 (83%)

Secondary 19 (9.5%)

Vocational 11 (5.5%)

Lower secondary 3 (1.5%)

Primary 1 (0.25%)

Financial status

Good 175 (87.5%)

Average 23 (11.5%)

Poor 2 (1%)

Marital status

Formal relationship 156 (78%)

Informal relationship 33 (16.5%)

Single 11 (5.5%)



Table 3. Descriptive statistics for NRS-A, STAI, HADS-A, and NES in T1 and T2

Questionnaire and the measurement 

(T)
N Mdn IQR Min

Max

NRS-A_T1 200 4 4 0 10
NRS-A_T2 200 3 3 0 10
STAI-S_T1 200 42.5 16 20 79
STAI-S_T2 200 42 17.75 20 77
STAI-T_T1 200 37 10 21 68
HADS-A_T2 187 7 6 0 20
NES_T1 200 4 3 1 6
NES_T2 200 3 3 1 6
HADS-A — Hospital Anxiety and Depression Scale-Anxiety; IQR — interquartile range; 

Mdn — median; Min — minimum value; Max — maximum value; N — number of subjects; 

NES — Need for Emotional Support; NRS-A — Numerical Rating Scale for Anxiety; STAI-S

— State and Trait Anxiety Inventory-State Anxiety

Table 4. Correlation between trait anxiety measured using STAI-T (n = 200) and HADS-A (n 

= 187) with state anxiety measured using NRS-A and STAI-S for the measurements at two 

timepoints

Spearman’s correlation coefficient T1 T2
NRS-A STAI-S NRS-A STAI-S

STAI-T_T1 0.336 0.387 0.354 0.406
p-value 0.000 0.000 0.000 0.000
HADS-A_T2 0.716 0.733 0.686 0.691
p-value 0.000 0.000 0.000 0.000
HADS-A — Hospital Anxiety and Depression Scale-Anxiety; NRS-A — Numerical Rating 

Scale for Anxiety; STAI-S — State and Trait Anxiety Inventory-State Anxiety; STAI-T — 

State and Trait Anxiety Inventory-Trait Anxiety.

Table 5. Anxiety (measured using NRS-A and STAI-S) in the group of patients declaring no 

need for emotional support (NES1) vs the group of patients declaring a need for emotional 

support (NES2) on the first (T1) and the second (T2) day

Mdn Mrang Mdn Mrang Z(U) P
NES1_T1

(n = 99)

NES2_T1

(n = 101)
NRS-A_T1 2 75.21 5 125.29 –6.155 < 0.001
STAI-S_T1 37 72.66 49 127.79 –6.739 < 0.001

NES1_T2 NES2_T1



(n = 104) (n = 96)
NRS-A_T2 2 75.43 4.5 127.66 –6.422 < 0.001
STAI-S_T2 37 77.46 46.5 125.46 –5.863 < 0.001
Mdn — median; NRS-A — Numerical Rating Scale for Anxiety; STAI-S — State and Trait 

Anxiety Inventory-State Anxiety



Figure 1. Scatter plots for correlations between STAI-S and NRS-A for both timepoints; 

A. Scatter plot for STAI-S_T1 vs. NRS-A_T1 with a regression line (Y = 3.769 (± 0.193)·X + 

28.670 (± 0.927); p < 0.001; R2 = 0.658); B. Scatter plot for STAI-S_T2 vs NRS-A_T2 with a

regression line (Y = 3.990 (± 0.200)·X + 28.620 (± 0.901); p < 0.001; R2 = 0.667)

Figure 2. ROC curves; A. ROC curve calculated for NRS-A_T1 using STAI-S_T1 where a 

score of more than 40 was selected as an indicator of high anxiety. A NRS-A cut-off value of 

3.5/10 reflected the best combination of sensitivity (80%) and specificity (84%); B. ROC 

curve calculated for NRS-A_T2 using STAI-S_T2 where a score of more than 40 was selected

as an indicator of high anxiety. A NRS-A cut-off value of 3.5/10 reflected the best 

combination of sensitivity (80%) and specificity (85%).\





Figure 3. ROC curves; A. Calculated for NRS-A_T1 (AUC = 0.852; p < 0.001) and for STAI-

S_T1 (AUC = 0.842; p < 0.001) using HADS-A, where a score of more than 10 was selected 

as an indicator of anxiety disorders. A NRS-A cut-off value of 4.5/10 reflected the best 

combination of sensitivity (89%) and specificity (69%). A STAI-S cut-off value of 42.5/80 

reflected the best combination of sensitivity (95%) and specificity (62%);

B. Calculated for NRS-A_T2 (AUC = 0.880; p < 0.001) and for STAI-S_T2 (AUC = 0.863; p 

< 0.001) using HADS-A, where a score of more than 10 was selected as an indicator of 

anxiety disorders. A NRS-A cut-off value of 4.5/10 reflected the best combination of 

sensitivity (84%) and specificity (79%). A STAI-S cut-off value of 50.5/80 reflected the best 

combination of sensitivity (71%) and specificity (85%)


