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ABSTRACT

Objectives: The purpose of this study was to evaluate the diagnostic accuracy at different cut-off values
for the Swedish versions of the 15-item Geriatric Depression Scale (GDS-15) and Patient Health Question-
naire (PHQ-9) compared with a structured clinical psychiatric interview in older adults.

Methods: Community-dwelling participants (N = 113) aged 65 years or older completed the Swedish ver-
sions of the GDS-15 and PHQ-9 and were then interviewed using the Mini International Neuropsychiatric
Interview (MINI) to establish the presence or absence of current major depressive episodes (MDEs). Areas
under the curve (AUC) were calculated for each scale, as well as the sensitivity, specificity, and Youden'’s
index for different cut-off values.

Results: Seventeen participants met the criteria for MDEs. The AUC was 0.97 for the GDS-15 and 0.95 for
the PHQ-9. A cut-off of =6 on the GDS-15 yielded a sensitivity of 94%, a specificity of 88%, and a Youden'’s
index of 0.82. A cut-off of >5 on the PHQ-9 yielded a sensitivity of 100%, a specificity of 81%, and a Youden'’s
index of 0.81. The proposed cut-off of >10 on the PHQ-9 produced excellent specificity of 95% but a lower
sensitivity of 71%.

Conclusions: This study indicates that the Swedish versions of the GDS-15 and PHQ-9 have comparable
accuracy as screening instruments for older adults with MDEs. However, the proposed cut-off of 10 on the
PHQ-9 might be too high when applied to older individuals in Sweden, and further investigations in larger
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samples in different healthcare settings are warranted.

Introduction

In Sweden, the prevalence of depression in adults aged 60 years
or above is about 6% in community settings (1) and 15% in
primary care (2). Depression in older adults increases the risk of
mortality and morbidity (3), leads to functional impairments (4),
and reduces quality-of-life (5) and is therefore important to
identify and treat. Using depression questionnaires may increase
the depression detection rate and thereby increase the number
of people with depression receiving treatment (6). The Swedish
Agency for Health Technology Assessment and Assessment of
Social Services recommends the use of the 15-item Geriatric
Depression Scale (GDS-15) for depression screening in older
adults (7, 8) and the Patient Health Questionnaire (PHQ-9) for
adults in general (9, 10).

The GDS was originally a 30-item questionnaire for depression
screening in older adults but was modified into a shorter
questionnaire consisting of 15 items (11). A meta-analysis revealed
a sensitivity of 89% and a specificity of 77% for the GDS-15 with a
cut-off of >5 (12). The GDS-15 has been translated into Swedish,

and a 20-item version, the GDS-20, has also been developed,
which includes additional items of insomnia, anxiety, panic, pain,
and somatization (13). The Swedish GDS-15 has acceptable
reliability and validity at different levels of cognitive functioning
(14). A study by Sacuiu and colleagues (15) reported a sensitivity
of 71% and a specificity of 93% when using a cut-off of 9, but the
diagnosis was made using another rating scale, and the sample
consisted of older individuals who had made a suicide attempt 1
year before and thus constituted a psychiatric sample that may
not apply to individuals living in community settings.

The PHQ-9 is a nine-item screening questionnaire used to
identify depression and to measure its severity (16). A meta-
analysis revealed a sensitivity of 88% and a specificity of 78% at
a cut-off of 10 or above (9). The Swedish PHQ-9 has acceptable
reliability and validity (17).

There are, to our knowledge, no published studies that have
compared the Swedish versions of the PHQ-9 and GDS-15 in
older individuals and no reports of the diagnostic accuracy that
have used a structured clinical interview as a reference test for
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the Swedish versions of PHQ-9 or GDS-15 in older adults.
Therefore, the aim of the present study was to evaluate the
diagnostic accuracy at different cut-off values for the Swedish
GDS-15 and PHQ-9 compared with a structured clinical interview
in older adults.

Materials and methods
Design

The present study was a retrospective, cross-sectional diagnostic
accuracy study. The sample was a convenience sample pooled
from two separate trials: 1) N = 77 participants were included
from the Psychiatric Syndromes in Late Life - Assessment and
Treatment Study, PLLAT, a trial aimed at validating Swedish
versions of psychiatric measures, using data collected in
2019-2020, and 2) N = 36 participants were included from the
CoviDep-study, a trial of telephone-based psychological
treatment for depressive symptoms in older individuals in
isolation during COVID-19, using data collected in 2020
(ClinicalTrials ID NCT04508868).

Both studies received ethical approval from the Swedish
Ethical Review Authority (registration numbers 2019-00944 and
2020-02079). All participants were recruited from the County of
Vastmanland in Sweden and were residing in the community. All
participants provided written informed consent.

Participants

The participants were approached through organizations for
senior citizens in the County of Vdstmanland as well as via
advertisements in local newspapers. The inclusion criteria
were 1) 65 years old or above, 2) fluent in spoken and written
Swedish, and 3) willing to participate in the trial. For the
CoviDep-study, the participants also experienced low mood
and/or diminished interest in activities. The exclusion criteria
for both the trials were a current substance use disorder,
current diagnosis of dementia/major neurocognitive disorder,
and current diagnosis of a neurological condition or severe
visual impairment (not able to read the questionnaires). In the
PLLAT-study, there was also a lower limit of 25 points on the
cognitive screening test Mini-Mental State Examination, which
could not be applied in the CoviDep-trial because all contact
was by telephone.

Materials
Mini International Neuropsychiatric Interview

The Mini International Neuropsychiatric Interview 7.0 (MINI) (18), a
structured clinical interview, was used as a reference test to assess
the presence or absence of major depressive episodes (MIDEs) and/
or other common psychiatric disorders according to the Diagnostic
and Statistical Manual of Mental Disorders 5th Edition (DSM-5). The
MINI has high reliability and validity (18) and a sensitivity of 95%
and a specificity of 84% compared with the Structured Clinical
Interview for DSM-IV-Axis-I Disorders (SCID-I) (9).

Geriatric Depression Rating Scale 15

The GDS-15 (11) is a questionnaire used to identify depression in
older individuals with scores ranging from 0 to 15.

Patient Health Questionnaire-9

The PHQ-9-item is a questionnaire used to identify depression
and its severity, with scores ranging from 0 to 27, with higher
scores indicating higher depression severity (16).

Procedure

The procedure differed between the two samples because of
the COVID-19 pandemic. The participants from the PLLAT-trial
came to the study research clinic and filled out the rating scales.
They were then interviewed by a clinical psychologist
(demographic data and MINI) on the same day. Participants
from the CoviDep-trial performed rating scales at home and
were interviewed by a clinical psychologist by telephone
(demographic data and MINI). Only the participants who were
interviewed within 2 weeks of performing the rating scales were
included from the CoviDep-trial. A research nurse scored the
rating scales to ensure that the psychologists were blinded to
the results. All interviews in the PLLAT-trial were performed by
the same psychologist (the corresponding author), whereas
additionally four psychologists performed the interviews in the
CoviDep-trial. All psychologists were trained in administering
the MINI. The diagnosis of depression was made using the MINI
algorithm for current MDEs, according to the DSM-5.

Analyses plan

Diagnostic accuracy was calculated with sensitivity and
specificity for different cut-off values, as well as the area under
the curve (AUC). We chose 70% as the minimum level of
sensitivity and specificity. Optimal cut-off values were
determined using Youden'’s index (sensitivity + specificity — 1).

Results

Atotal of 113 participants were included in the study. Participant
flow is described in Figure 1. Based on the diagnostic procedure,
17 participants were classified as having a current MDE. Baseline
demographic and clinical characteristics are documented in
Table 1. None of the participants were receiving specialized
psychiatric care.

The AUC was 0.97 for the GDS-15 and 0.95 for the PHQ-9.
Sensitivity and specificity values for different cut-off points are
shown in Table 2, illustrating the cut-off values with at least 70%
sensitivity and 70% specificity, as well as the proposed cut-off
values. According to Youden’s index, the optimal cut-off was 6
points and above for the GDS-15 and 5 points and above for the
PHQ-9 prioritising sensitivity. Cross tabulation for the proposed
cut-off value of >6 for the GDS-15 appears in Table 3, for the
proposed cut-off value of >10 for the PHQ-9 in Table 4, and for
the optimal cut-off value of >5 for the PHQ-9 in Table 5.
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Figure 1. Participant flow.

Table 1. Demographic and clinical characteristics.

Total sample (N=113)

Age, mean (SD) years 75.65 (6.1)
Women, n (%) 83 (73.5)
Major Depressive Episode, n (%) 17 (15)
GDS-15, mean (SD) 3.24(3.8)
PHQ-9, mean (SD) 4.39 (5.5)

SD: standard deviation; GDS-15: Geriatric Depression Rating Scale 15-item
short form; PHQ-9: Patient Health Questionnaire 9.

Table 2. Sensitivity, specificity and Youden's index of GDS-15 and PHQ-9 at
different cut-off points.

Instrument and Sensitivity (%) Specificity (%) Youden’s index
cut-off point (@) ((a)]

GDS-15

>4 100 (80-100) 76 (66-84) 0.76
=5 100 (80-100) 81 (72-88) 0.81
>6 94 (71-100) 88 (79-93) 0.82
>7 88 (64-99) 91 (83-96) 0.79
>8 82 (57-96) 93 (86-97) 0.75
>9 71 (44-90) 97 (91-99) 0.68
PHQ-9

>4 100 (80-100) 72 (62-81) 0.72
=5 100 (80-100) 81 (72-88) 0.81
>6 88 (64-99) 83 (74-90) 0.71
>7 88 (64-99) 86 (78-93) 0.74
>8 88 (64-99) 93 (86-97) 0.81
>9 82 (57-96) 93 (86-97) 0.75
=10 71 (44-90) 95 (88-98) 0.66

GDS-15: Geriatric Depression Rating Scale 15-item short form; PHQ-9:
Patient Health Questionnaire 9; Cl: 95% confidence interval.

Note. Bold cut-off values indicate the optimal balance of sensitivity and
specificity based on Youden’s index prioritising sensitivity, whereas italicized
cut-off values represent the proposed cut-off values.

ACCURACY OF THE SWEDISH GDS-15 AND PHQ-9

Table 3. Cross tabulation of Major Depressive Episode and the Geriatric
Depression Scale 15 at =6 points.

GDS-15 Major Depressive Episode Total
Yes No
26 16 12 28
<6 1 84 85
Total 17 96 113

GDS-15: Geriatric Depression Rating Scale 15-item short form.

Table 4. Cross tabulation of Major Depressive Episode and the Patient
Health Questionnaire 9 at =10 points.

PHQ-9 Major Depressive Episode Total
Yes No

>10 12 5 17

<10 5 91 96

Total 17 96 113

PHQ-9: Patient Health Questionnaire 9.

Table 5. Cross tabulation of Major Depressive Episode and the Patient
Health Questionnaire 9 at =5 points.

PHQ-9 Major Depressive Episode Total
Yes No

=6 17 18 35

<6 0 78 78

Total 17 96 113

PHQ-9: Patient Health Questionnaire 9.

Discussion

This is, to our knowledge, the first study to compare the
diagnostic accuracy of the Swedish GDS-15 and PHQ-9 in older
adults and the first study to use a structured clinical interview as
a reference standard for these tests in Swedish. The results
indicate that the GDS-15 and PHQ-9 have comparable diagnostic
accuracy in classifying older adults with MDEs. However, the
proposed cut-off of 10 on the PHQ-9 might be too high for the
application to older adults in Sweden, a conclusion in line with
studies of older adults in other countries that have reported an
optimal cut-off of 6 (19, 20), and despite other studies that have
found the proposed cut-off value to be optimal (21). Our findings
highlight the importance of further studies of the appropriate
cut-off onthe PHQ-9 becauseitis widely used and recommended
for use in primary health care in Sweden (10). The difference
between the cut-off values in different countries may reflect
cultural differences but may also reflect the use of different
settings, populations, and age groups. In this study, none of the
participants received psychiatric care and were all recruited
from the community.

There are several limitations to this study. Firstly, the total
sample was pooled from two trials with differences in the
procedure; 77 participants performed the MINI face-to-face
directly after filling in the rating scales, whereas 36 participants
filled in the rating scales at home and performed the MINI over
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the telephone within 2 weeks. However, the MINI has been
found to produce equivalent results when administered via the
telephone compared with in-person interview (22), and a
maximum of 2 weeks between the index test and reference test
has been allowed in a recent meta-analysis of the GDS (12).
Secondly, in the PLLAT-trial, all interviews were administered by
the same psychologist, whereas additionally four psychologists
administered the interviews in the CoviDep-trial. Although all
psychologists were experienced in administering the MINI and
the interview is highly structured, we did not investigate the
inter-rater reliability. Thirdly, the samples differed in that the
CoviDep-participants were recruited for a depression treatment
trial and thereby subjectively depressed, whereas the PLLAT-
subjects were not recruited based on subjective feelings of
depression. This might contribute to a spectrum effect and was
accounted for by including participants with subclinical
depressive symptoms in the control group and not excluding
participants with other psychiatric conditions. None of the
participants were receiving specialized psychiatric care,
suggesting that no cases of more severe depression were
included. Finally, although using a structured clinical interview
asareference testis considered a strength in diagnosticaccuracy
studies, it might be considered potentially problematic when
used with older individuals because the symptoms in depression
might differ from those in younger and middle-aged adults,
with older adults more often fulfilling the criteria for minor
depression than major depression (7). There is, however, no
consensus about the differences in symptoms of depression
between younger and middle-aged adults and older adults (23),
nor is there any consensus on specific diagnostic criteria for
depression in older individuals. Nonetheless, future studies
could use, for example, a diagnostic procedure based on the
Longitudinal, Expert, All Data-procedure as a reference standard,
as suggested by others (7).

In summary, our study indicates that the Swedish versions of
the GDS-15 and PHQ-9 are viable options for case finding of
MDEs in older adults. However, while the cut-off of 26 on the
GDS-15 seems optimal, the cut-off on the PHQ-9 may need to be
lowered to =5 instead of >10. Further studies are needed to
evaluate the accuracy of the GDS-15 and PHQ-9 for older adults
in different care settings.

Acknowledgements

We wish to thank research nurses, Marie Stenius-Svensson and
Angelica Norling, for helping with the data collection and
providing practical assistance throughout this study.

Data access

Data are not available because of legal issues.

Disclosure statement

The authors declare no conflicts of interest.

Funding

This study was funded by a research grant from the County of
Vastmanland.

Notes on contributors

Johnny Pellas, MSc. Clinical Psychologist at Vastmanlands
sjukhus Vasterds, Sweden, and PhD student at Uppsala
University, Sweden.

Mattias Damberg, MD, PhD. Senior Consultant Physician at
Vastmanlands sjukhus Vasteras, Sweden, and Associate Professor
at Uppsala University, Sweden.

ORCID

Johnny Pellas ( https://orcid.org/0000-0002-0707-0832

References

1. Karlsson B, Johnell K, Sigstrom R, Sjoberg L, Fratiglioni L. Depression and
depression treatment in a population-based study of individuals over
60 years old without dementia. Am J Geriatr Psychiatry. 2016;24:615-23.
doi: 10.1016/j.jagp.2016.03.009

2. Magnil M, Gunnarsson R, Bjorkstedt K, Bjorkstedt C. Prevalence of
depressive symptoms and associated factors in elderly primary
care patients: a descriptive study: CME. Prim Care Companion J Clin
Psychiatry. 2008;10:462-8. doi: 10.4088/PCC.v10n0607

3. Schulz R, Beach SR, Ives DG, Martire LM, Ariyo AA, Kop WJ. Association
between depression and mortality in older adults: the Cardiovascular
Health Study. Arch Intern Med. 2000;160:1761-8. doi: 10.1001/
archinte.160.12.1761

4. Stuck AE, Walthert JM, Nikolaus T, Bula CJ, Hohmann C, Beck JC. Risk fac-
tors for functional status decline in community-living elderly people: a
systematic literature review. Soc Sci Med. 1999;48:445-69. doi: 10.1016/
S0277-9536(98)00370-0

5. PyneJM, PattersonTL, Kaplan RM, Gillin JC, Koch WL, Grant |. Assessment
of the quality of life of patients with major depression. Psychiatr Serv.
1997,48:224-30. doi: 10.1176/ps.48.2.224

6. Samples H, Stuart EA, Saloner B, Barry CL, Mojtabai R. The role of screen-
ing in depression diagnosis and treatment in a representative sample of
US primary care visits. J Gen Intern Med. 2020;35:12-20. doi: 10.1007/
s11606-019-05192-3

7. Ekselius L. Diagnostik och uppféljning av forstdmningssyndrom : en sys-
tematisk litteraturéversikt. Stockholm: Statens beredning for medicinskt
utvardering (SBU); 2012.

8. Statens beredning for medicinsk och social utvardering. Behandling
av depression hos éldre: en systematisk litteraturdversikt. Stockholm:
Statens beredning for medicinsk utvardering (SBU); 2015.
Available from: http://www.sbu.se/sv/publikationer/SBU-utvarderar/
behandling-av-depression-hos-aldre-/ [cited 20 April 2021].

9. Pettersson A, Bostrom KB, Gustavsson P, Ekselius L. Which instru-
ments to support diagnosis of depression have sufficient accu-
racy? A systematic review. Nord J Psychiatry. 2015;69:497-508. doi:
10.3109/08039488.2015.1008568

10. Statens beredning for medicinsk och social utvédrdering. Patient Health
Questionnaire-9 (PHQ-9) som stod for diagnostik och bedémning av
svarighetsgrad av depression. Stockholm: Statens beredning for medicinskt
utvardering (SBU); 2018. Available from: https://www.sbu.se/contentassets/
f8d620e0134c4277aff8f4d8245057d5/phq_9_stod_diagnostik_bedomn-
ing_svarighetsgrad_depression.pdf [cited 20 April 2021].

11. Sheikh JI, Yesavage JA. Geriatric Depression Scale (GDS): recent evi-
dence and development of a shorter version. Clin Gerontol. 1986;5:165-
73.doi: 10.1300/J018v05n01_09


https://orcid.org/0000-0002-0707-0832
https://orcid.org/0000-0002-0707-0832
http://dx.doi.org/10.1016/j.jagp.2016.03.009
http://dx.doi.org/10.4088/PCC.v10n0607
http://dx.doi.org/10.1001/archinte.160.12.1761
http://dx.doi.org/10.1001/archinte.160.12.1761
http://dx.doi.org/10.1016/S0277-9536(98)00370-0
http://dx.doi.org/10.1016/S0277-9536(98)00370-0
http://dx.doi.org/10.1176/ps.48.2.224
http://dx.doi.org/10.1007/s11606-019-05192-3
http://dx.doi.org/10.1007/s11606-019-05192-3
http://www.sbu.se/sv/publikationer/SBU-utvarderar/behandling-av-depression-hos-aldre-/ 
http://www.sbu.se/sv/publikationer/SBU-utvarderar/behandling-av-depression-hos-aldre-/ 
http://dx.doi.org/10.3109/08039488.2015.1008568
https://www.sbu.se/contentassets/f8d620e0134c4277aff8f4d8245057d5/phq_9_stod_diagnostik_bedomning_svarighetsgrad_depression.pdf
https://www.sbu.se/contentassets/f8d620e0134c4277aff8f4d8245057d5/phq_9_stod_diagnostik_bedomning_svarighetsgrad_depression.pdf
https://www.sbu.se/contentassets/f8d620e0134c4277aff8f4d8245057d5/phq_9_stod_diagnostik_bedomning_svarighetsgrad_depression.pdf
http://dx.doi.org/10.1300/J018v05n01_09

. Pocklington C, Gilbody S, Manea L, McMillan D. The diagnostic accu-

racy of brief versions of the Geriatric Depression Scale: a systematic
review and meta-analysis. Int J Geriatr Psychiatry. 2016;31:837-57. doi:
10.1002/gps.4407

. Gottfries GG, Noltorp S, Nergaard N. Experience with a Swedish

version of the Geriatric Depression Scale in primary care cen-
tres. Int J Geriatr Psychiatry. 1997;12:1029-34. doi: 10.1002/
(SIC1)1099-1166(199710)12:10<1029::AID-GPS683>3.0.CO;2-D

. Conradsson M, Rosendahl E, Littbrand H, Gustafson Y, Olofsson B,

Lovheim H. Usefulness of the Geriatric Depression Scale 15-item version
among very old people with and without cognitive impairment. Aging
Ment Health. 2013;17:638-45. doi: 10.1080/13607863.2012.758231

. Sacuiu S, Seidu NM, Sigstrom R, Rydberg Sterner T, Johansson L,

Wiktorsson S, et al. Accuracy of 12 short versions of the Geriatric
Depression Scale to detect depression in a prospective study of a high-
risk population with different levels of cognition. Int Psychogeriatr.
2019:1-10. doi: 10.1017/51041610219001650

. Kroenke K, Spitzer RL, Williams JB. The PHQ-9: validity of a brief

depression severity measure. J Gen Intern Med. 2001;16:606-13. doi:
10.1046/j.1525-1497.2001.016009606.x

. Hansson M, Chotai J, Nordstém A, Bodlund O. Comparison of two

self-rating scales to detect depression: HADS and PHQ-9. Br J Gen Pract.
2009;59:283-8. doi: 10.3399/bjgp09X454070

18.

19.

20.

21.

23.

ACCURACY OF THE SWEDISH GDS-15 AND PHQ-9

Sheehan DV, Lecrubier Y, Sheehan KH, Amorim P, Janavs J, Weiller
E, et al. The Mini-International Neuropsychiatric Interview (M.LN.I.):
the development and validation of a structured diagnostic psychiat-
ric interview for DSM-IV and ICD-10. J Clin Psychiatry. 1998;59 Suppl
20:22-33;quiz 4-57.

Aslan J, Cova F, Saldivia S, Bustos C, Inostroza C, Rincén P, et al.
Psychometric properties of the Patient Health Questionnaire-9 in
elderly chilean primary care users. Front Psychiatry. 2020;11:1259. doi:
10.3389/fpsyt.2020.555011

Chen IP, Liu S-l, Huang H-C, Sun F-J, Huang C-R, Sung M-R, et al.
Validation of the Patient Health Questionnaire for depression screening
among the elderly patients in Taiwan. Int J Gerontol. 2016;10:193-7. doi:
10.1016/j.ijge.2016.05.002

Levis B, Benedetti A, Thombs BD. Accuracy of Patient Health
Questionnaire-9 (PHQ-9) for screening to detect major depression:
individual participant data meta-analysis. BMJ. 2019;365:11476. doi:
10.1136/bmj.11476

. ConwellY, Simning A, Driffill N, Xia Y, Tu X, Messing SP, et al. Validation of

telephone-based behavioral assessments in aging services clients. Int
Psychogeriatr. 2018;30:95-102. doi: 10.1017/51041610217001752

Haigh EAP, Bogucki OE, Sigmon ST, Blazer DG. Depression among older
adults: a 20-year update on five common myths and misconceptions.
Am J Geriatr Psychiatry. 2018;26:107-22.doi: 10.1016/j.jagp.2017.06.011


http://dx.doi.org/10.1002/gps.4407
http://dx.doi.org/10.1002/(SICI)1099-1166(199710)12:10<1029::AID-GPS683>3.0.CO;2-D
http://dx.doi.org/10.1002/(SICI)1099-1166(199710)12:10<1029::AID-GPS683>3.0.CO;2-D
http://dx.doi.org/10.1080/13607863.2012.758231
http://dx.doi.org/10.1017/S1041610219001650
http://dx.doi.org/10.1046/j.1525-1497.2001.016009606.x
http://dx.doi.org/10.3399/bjgp09X454070
http://dx.doi.org/10.3389/fpsyt.2020.555011
http://dx.doi.org/10.1016/j.ijge.2016.05.002
http://dx.doi.org/10.1136/bmj.l1476
http://dx.doi.org/10.1017/S1041610217001752
http://dx.doi.org/10.1016/j.jagp.2017.06.011

