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6)1,*;0=, Although it is known that depression is highly prevalent in institutionalized 
elderly, little is known about its incidence and risk factors in nursing homes and residen-
tial care homes. The aim of this study was to investigate and compare the incidence and 
associated risk factors for depression in Dutch nursing homes and residential care homes. 

+,:0.5 Data on depression were extracted from the VU naturalistic cohort on routine 
care monitoring with the Minimum Data Set of the Resident Assessment Instrument.

7(9;0*07(5;: 1501 residents in six nursing homes and 1857 residents in 23 residential 
care homes with an average follow up of 1.2 years. 

4,(:<9,4,5;: Depression was defined as a clinical diagnosis according to DSM-IV 
criteria or the use of antidepressants. Residents with prevalent depression at baseline were 
excluded.

9,:<3;: The Incidence Rate was 13.6 per 100 person years in the nursing homes and 
10.2 per 100 person years in the residential care homes. The independent risk factors for 
in-home depression for residents in nursing homes included dementia (OR 1.7; 95% CI 
1.02-2.95) and a score of 3 or more on the Depression Rating Scale (OR 2.1; 95% CI 1.23-
3.70). A protective effect was seen on the use of a hearing aid (OR 0.3; 95% CI 0.12-0-80). 
In the residential care homes being male (OR 2.1; 95% CI 1.27-3.30), having cancer (OR 
2.9; 95% CI 1.64-4.95) and a score of 2 or higher on the Cognitive Performance Scale 
(OR1.5; 95% CI 1.05-2.22) increased the risk to develop depression. Age over 85 (OR 0.5; 
95% CI 0.31 - 0.67) and hearing impairment (OR 0.8; 95%CI 0.60-1.00) appeared to be 
protective. 
 
*65*3<:065: The incidence rate for depression in residents of Dutch nursing homes 
and residential care homes was high and the associated risk factors found may have im-
portant implications for staff. 



�� ��*/(7;,9�� 7+(�,1&,'(1&(�2)�'(35(66,21�$1'�$662&,$7('�5,6.�)$&7256�,1�'87&+�1856,1*�+20(6�$1'�5(6,'(17,$/�&$5(�+20(6�

05;96+<*;065

In the Netherlands, around 10% of the elderly population aged 75 and over live in resi-
dential care homes (115,000 persons) or in nursing homes (60,000 persons).(1) Several 
studies have described the high prevalence of depression in institutionalized elderly and 
evaluated its correlates.(2-4;4-6) However, studies on risk factors for the onset of depres-
sion in institutionalized elderly are scarce and the findings are inconclusive. For example, 
some studies identified older age as a risk factor for depression, while others report no 
significant trends or even reported a decline with increasing age.(7;8) Onset of depression 
in community dwelling elderly was reported to be related to chronic physical illness and 
subsequent functional impairment to higher levels of bereavement, to sleep disturbances 
and to female gender.(9-11;11-14) Recent studies describe the relation between incident 
depression and cardiovascular diseases and identify cardiovascular diseases as important 
risk factors in community dwelling elderly people.(15;15-17)  Institutionalized elderly may 
have different risk factors for the development of depression than community dwelling 
elderly or may have increased exposure to risk factors, such as functional -and cognitive 
impairment. More insight in the development of depression is important as depression 
unfavorable affects the prognosis of somatic illnesses and quality of life and is associated 
with excess mortality. Depression is also a burden for family caregivers and increases 
medical costs.(12;18-23) Understanding potentially manageable risk factors for the onset 
of depression that are associated with the living environment and characteristics of care 
provided in nursing homes as well as in residential care homes, may be important to be 
able to improve care. Medical care in Dutch nursing homes is delivered by elderly care 
physicians specialized in long term care.(24) Nursing homes offer geriatric rehabilitation 
as well as long term care and palliative care. Nursing homes provide professional care by 
highly trained staff including licensed practical nurses and psychotherapists. The residents 
of the residential care homes are vulnerable elderly persons, who need assistance with 
activities of daily living, supervision or sheltered accommodation. The family physician is 
responsible for the medical care of these residents. Staff in residential care homes is less 
trained than staff in nursing homes and consists of certified nurse- assistants and rarely 
licensed practical nurses. The aim of this study was to estimate and compare the incidence 
of depression between Dutch nursing homes and residential care homes, as well as to 
identify the associated risk factors.

4,;/6+:
�
+,:0.5�(5+�:,;;05.�We used data from the VU University Medical Centre RAI database 
in this cohort study. This database contains assessments from the InterRAI -Long-term Care 
Facility (LTCF) (Appendix 1) instrument and is used as part of the standard care for all resi-
dents of six Dutch nursing homes and 23 Dutch residential care homes. The Dutch nursing 
homes and residential care homes are comparable with respectively nursing homes and resi-
dential care facilities in the US, are publically funded and subject to governmental inspection 
and approval. The facilities in the Netherlands are situated in rural as well as urbanized re-
gions. All citizens have equal access to Dutch long-term care facilities and less than 25% is 
living together with their spouse in these facilities. We had access to a wide range of social, 
psychological and medical data, including validated assessments. These routine care out-
come measurements provide complete and reliable prevalence estimates of the presence of 
medically diagnosed depression or using  antidepressants. All residents in the participating 
facilities in this study are virtually included.     

 

:<)1,*;:�(5+�796*,+<9, Residents were excluded if the assessment contained no 
information about the clinical diagnosis of depression or use of antidepressants. To calcu-
late the incidence of depression we excluded all prevalent cases (defined as presence of 
depression or use of antidepressants at first observation) and persons with no follow up 
assessment. Figure 1 shows a flowchart of the included and excluded persons.

Figure 1. Flow chart of the study sample

�

+(;(�*633,*;065� �We extracted anonymous data between June 2005 to January 2010 
using a web-based application of the inter RAI- LTCF, which is an updated version of 
the Minimum Data Set of the Resident Assessment Instrument 2.0 for Long Term Care 
Facilities.(25;26) The inter RAI- LTCF provides an overview of the medical, physical, psy-
chological, behavioral and social status of the residents. The inter RAI-LTCF has been 
used since 2005 to monitor the health of the residents and thereby improve the quality 
of health care. The assessment was completed every three months by specially trained 
nursing assistants or nurses in both the nursing homes and the residential care homes. 
The training consisted of two day courses in which the staff learned to work with the 
inter RAI- LTCF and to study the manual. An expert supervisor was present to answer 
questions whilst the inter RAI- LTCF was used in daily practice.(27-29) The inter RAI-
LTCF comprises the Minimum Data Set (MDS) which is a structured and comprehensive 
observational assessment collecting information about the medical and functional status 
of the residents as well as their health risks. The items of the MDS may highlight up to 
18 important problem areas or Client Assessment Protocols (CAPs). These are indica-
tions that there is a possible need for further action.(25;30) Five measurement scales 
have been developed based on the inter RAI-LTCF items of which four are used for this 
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study: the Cognitive Performance Scale (CPS), the Depression Rating Scale (DRS),the Ac-
tivities of Daily Living scale (ADL) and the Revised Index for Social Engagement (RISE). 
These scales enable care-providers to monitor an individual resident’s status.(31-35)

6<;*64,�4,(:<9,:
�

+0(.56:0:�6-�+,79,::065�We considered depression to be present if a clinical diagnosis 
was recorded or if an antidepressant was prescribed as recorded in the medical records.All 
current medical diagnoses relevant for the personal care plan were recorded in the disease 
diagnosis part of the inter RAI-LTCF. These diagnoses were made by a general practitioner 
or a medical specialist. All Dutch clinical guidelines for depression refer to DSM-IV criteria 
of diagnoses. The recorded diseases reflected the awareness of medical diagnoses based 
on the standard care process. Antidepressant medication is recommended for moderate to 
severe major depression. Medical diagnoses remain recorded in the inter RAI- LTCF until 
the family physician indicates that the resident has recovered from the illness recorded. 
There are no financial barriers to the prescription of antidepressants in the Netherlands, 
as the obligatory health insurance covers the (modest) costs of these drugs. Screening for 
depression is not advocated in guidelines. (36;37)     
 
05*0+,5*,�6-�+,79,::065 The main outcome measures were the incidence rates (IRs) 
for depression in Dutch nursing homes and residential care homes and the comparison 
between both homes. As drop- outs could occur during follow-up, we calculated the inci-
dence per 100 person-years. A person was deemed to be an incident case when two criteria 
were met: 1) absence of depression or use of antidepressants at first observation, 2) pres-
ence of depression or use of antidepressants at follow-up. Criterion 1 was used to ensure 
that the analysis was restricted to the group at risk for depression, criterion 2 to ascertain 
depression status at one of the follow-up measurements. The IRs of depression for nurs-
ing homes and residential care homes were calculated per 100 person-years by dividing 
the number of incident cases of depression by the total observation time during which the 
residents were free from depression. At least one follow up assessment should contain 
information about depression or use of antidepressants

76;,5;0(3�90:2�05+0*(;69:�6-�;/,�05*0+,5*,�6-�+,79,::065�Since the inter RAI- 
LTCF comprises an extensive geriatric assessment, we had the opportunity to investigate 
many baseline characteristics for associations with the onset of depression.(27) The vari-
ables we investigated are assorted into five categories and continuousvariables were di-
chotomised on the basis of the median to generate comprehensible odds ratios. 

1. Demographic variables 
Age (85 or older versus younger than 85) 
Gender (male yes/ no)  
Marital status (widowed yes/no)
2. Chronic diseases
chronic obstructive pulmonary disease (COPD), cancer, diabetes Parkinson’s disease, de-
mentia, cardiovascular diseases (including cerebral-vascular accidents, coronary disease, 
chronic heart failure, vascular diseases, cardiac arrhythmia and hypertension).These dis-
eases were considered present when documented in the residents’ medical record. 
3. Psychological variables  
anxiety observed in the last three days as repetitive anxious complaints/concerns (non 
health related) e.g. persistently seeks attention, reassurance regarding schedules, meals, 
laundry, clothing, relationships (present on at least one of the last three days versus not 

present in the last three days) and psychiatric diagnoses registered in the disease diagnose 
section of inter RAI-LTCF, the inter RAI-LTCF Cognitive Performance Scale, scores from 0 
(cognition intact) to 6 (very severe cognitive impairment), score 2 or higher indicates pos-
sible cognitive impairment (Crohnbach’s _ =0.88) (34), the inter RAI- LTCF Depression 
Rating Scale (DRS).(31) The DRS has scores ranging from 0 to14; scores 0-2 means no 
indication of depressive symptoms, 3 or higher indicates possible depression (Crohnbach’s 
_ .73).(32)
4. Functional variables
urinary incontinence,(daily present yes/no), fall incidents (at least one fall incident 
in the last 90 days) yes/no, ADL-dependency: 0–17 versus 18–54; sum score of nine 
items on help needed for activities of daily living (Crohnbach’s _ = 0.95), higher 
scores indicate  higher ADL-dependency (35); hearing impairment observed by staff: 
sum score of four items on hearing difficulties and use of hearing aid yes/no, visual 
impairment observed by staff: sum score of four items on vision difficulties and use 
of visual appliance yes/no, pain symptoms: sum score of four items on frequency, in-
tensity, duration and occurrence of pain observed in the last three days; score 0-2 vs. 
3-11. The higher the sum score, the more pain observed. (Crohnbach’s _ = 0.86).  
5. Social variables included:  
The  inter RAI LTCF -Revised Index for Social Engagement (RISE): 0–10 versus 11–18; sum 
score of 6 items on feelings of social engagement, a higher score indicates a higher level of 
social engagement (Crohnbach’s _ = 0.89).(33) 

:;(;0:;0*(3�(5(3@:0:�

To determine the incidence of depression we calculated the incidence rates for resi-
dents of nursing homes and residential care homes per 100 person-years. Time- to- first 
event was measured from the date of the first observation (baseline). Residents who 
were depression-free during the entire follow-up period and those who dropped out of 
the cohort were censored on the date of their last assessment. Drop out could consist 
of death or discharge (with no return) to a hospital. The mean follow up time was 11.4 
months in the nursing homes and 16.4 months in the residential care homes (max 4.8 
year). Logistic regression analyses were carried out to determine the combination of 
risk factors that best predicted the incidence (yes/no) of depression. Firstly, univari-
ate analyses were undertaken to select candidate risk factors for incident depression 
(p<.20). Secondly, the candidate risk factors were entered in a multivariate regression 
model. Risk factors with a p-value >.05 (Wald statistic) were removed manually with 
the stepwise backward selection procedure, until all variables showed a significant 
association with the outcome (p<.05). Survival curves for time until depression were 
compared using a Cox regression analysis and adjusted for the variables which were 
independently related to the hazard. To identify these variables, we performed a step-
wise backward logistic regression with incident depression as the dependent outcome. 
All variables with p-values less than .05 (age, hearing impairment, dementia, cancer 
and DRS score at baseline) were entered as covariates in the adjusted model. All analy-
ses were carried out with SPSS version 15.0.

9,:<3;:�

:;<+@�:(473,�The source population of this study consisted of 1501 residents in the 
nursing homes and 1857 in the residential homes. Of these, 621 residents in six nurs-
ing homes and 988 in 23 residential care homes were included in the study on incident 
depression (Figure 1). To detect possible selection bias we compared the total sample 
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of 3627 with the study sample of the included residents (621 in the nursing homes and 
988 in the residential homes).The included residents in the nursing homes were less de-
mented (p=0.008) and had more daily incontinence. In the residential care homes the 
residents in the study sample were older (p=0.000) and more ADL dependent. In order 
to explore a possible selection of residents without depression at baseline the characteris-
tics of residents with and without prevalent depression are presented in Table 1 for both 
homes separately. In the nursing homes the residents with depression at baseline were 
younger, more often demented, more ADL dependent and suffered more from COPD and 
daily incontinence of urine. In the residential care homes, the residents with a depression 
at baseline were also younger and more often demented, suffered more from Parkinson, 
cardiovascular diseases, diabetes, ADL dependency and daily incontinence of urine.

Table 1. Characteristics of residents with and without prevalent 
depression in both homes at baseline
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05*0+,5*,�6-�+,79,::065�Eighty-seven nursing home residents and 141 residential 
care home residents were newly diagnosed with depression. This corresponds with an 
incidence of 13.6 per 100 person-years and 10.2 per 100 person-years for residents of nurs-
ing homes and residential care homes respectively. The mean time until the first onset 
of depression in nursing homes was 10.8 months and in the residential care homes 15.6 
months. Residents in residential care homes had a higher, but not significant chance on 
developing depression (adjusted HR 1.2; 95% CI 0.92-1.61  p=0.18). Figure 2 shows the 
survival curves of both settings. We carried out a sensitivity analysis in which we calcu-
lated the incidence for residents with a clinical diagnosis of depression without those using 
antidepressants. This incidence for residents in nursing homes was 9.7 and for residents 
in residential care homes 11.7.

�

90:2� -(*;69:�-69�;/,�65:,;�6-�+,79,::065�From the 18 potential risk factors 
entered in the univariate analysis, seven variables in the nursing homes and eight in the 
residential care homes had a p-value less than 0.20 (Table 2 and 3). These variables were 
selected for the multivariate model and we found three variables in the nursing homes and 
five in the residential care homes to be associated with the new onset of depression. In 
the nursing homes, dementia (OR 1.7; 95% CI 1.02-2.95) and a score of 3 or more on the 
Depression Rating Scale (OR 2.1 ; 95% CI 1.23-3.70) increased the risk to develop depres-
sion. A protective effect was seen on use of a hearing aid (OR 0.3; 95% CI 0.12-0-80). In 
the residential care homes being male (OR 2.1; 95% CI 1.27-3.30) having cancer (OR 2.9; 
95% CI 1.64-4.95) and a score of 2 or higher on the Cognitive Performance Scale (OR1.5; 
95% CI 1.05-2.22) increased the risk to develop depression. Age over 85 (OR 0.5; 95% CI 
0.31 - 0.67) and hearing impairment (OR 0.8; 95%CI 0.60-1.00) appeared to be protective. 
The risk factors calculated for the incidence of depression without the use of antidepres-
sants (sensitivity analysis) remained the same in both settings.

Figure 2. Survival function for nursing homes and residential care homes

QXUVLQJ�KRPHV
UHVLGHQWLDO�KRPHV

���

���

���

���

���

���������������������������������������������������������������
GHSUHVVLRQ�IUHH�SHULRG�LQ�\HDUV

FX
P
�Z
LWK
RX
W�G
HS
UH
VV
LR
Q



�� � */(7;,9�� 7+(�,1&,'(1&(�2)�'(35(66,21�$1'�$662&,$7('�5,6.�)$&7256�,1�'87&+�1856,1*�+20(6�$1'�5(6,'(17,$/�&$5(�+20(6�

Table 3. Independent risk factors for incident depression in residential  care homes 
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4(05�-05+05.:�In this study we investigated the incidence rate of depression and asso-
ciated risk factors for residents of six nursing homes and 23 residential care homes. The 
incidence rate was 13.6 per 100 person-years and 10.2 per 100 person-years for residents of 
nursing homes and residential care homes respectively and higher than previous reported 
incidences. The risk factors for incident depression in residents of nursing homes included 
dementia and a score of 3 or higher on the Depression Rating Scale.. The risk factors in 
residents of the residential care homes included being male, having a cancer diagnosis and 
a score of 2 or higher on the Cognitive Performance Scale. Age over 85 showed a protective 
effect in both settings. Hearing impairment appeared to be protective in the residential care 
homes and using a hearing aid was a protective factor in the nursing homes.

Table 2. Independent risk factors for incident depression in nursing homes 
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04730*(;065: Residents of both nursing homes and residential care homes run a high 
risk for developing depression. As these residents represent the eldest population with a 
high percentage of cognitive impaired residents, staff with good observational skills are 
required to detect symptoms of depressive disorders. Residents with dementia are more at 
risk to be under-diagnosed than non-demented residents.(38) Monitoring the individual 
resident’s status can be enabled by measurement scales such as the Cognitive Performance 
Scale and the Depression Rating Scale of the inter RAI- LTCF. (32-34) Having a cancer 
diagnosis showed to be one of the independent risk factors for developing depression in 
residential care homes. Depression tends to be under-diagnosed in palliative care and is 
a great burden for patient and caregivers.(39) More attention for depression supported by 
structural assessments may help to identify mood problems in these situations. We found 
older age to be protective against the onset of depression in both settings. A common 
explanation is that neuroticism traits decrease with aging. (40;41) However, as depression 
increases mortality this may also be the result of a cohort effect. The latter effect will be 
reduced through the use of quarterly assessments in routine care. Frequent assessments 
might limit missing data for the most vulnerable persons and therefore a survivor effect 
may be reduced.  Hearing impairment showed to be protective in the residential care 
homes. This risk factor is based on observations of staff and is not confirmed by pure-tone 
audiometry. We find this difficult to explain. The residents of the residential care homes 
in our study sample represented the oldest old with the highest ADL dependency. It might 
be possible that hearing impairment protect residents in a over demanding environment. 
Using a hearing aid might thereby protect against depression in the nursing homes. This 
emphasizes the importance of attention from staff to ensure the use of hearing aids.

*647(90:65�>0;/�;/,�30;,9(;<9,�In this study we found a substantial higher inci-
dence of depression than previously reported for institutionalized elderly.(3) This can be 
explained by differences in definition of depression and inclusion criteria. First, our defini-
tion of depression comprised clinically recorded diagnoses or the use of antidepressants. 
If we considered recorded diagnoses only, the prevalence was still higher than previous 
estimates, 13.9% and 18.8% in nursing and residential care homes respectively. The inci-
dence per 100 person years dropped to 9.7 and 11.7 respectively. Former studies in elderly 
showed that only in a minority of cases antidepressants were prescribed by family physi-
cians for other reasons than depression.(36;37) In the nursing homes, antidepressants are 
often prescribed for behavioral problems in demented residents.(42-45) This may declare 
the difference in incidences that did not include the use of antidepressants in the defini-
tion. Secondly, the differences may be related to the fact that our data collection was 
independent of informed consent by the resident and all residents with available data on 
the outcome measures were included. Previous studies are likely to be biased by selective 
refusal as depressed residents can be expected to be at higher risk of non-participation.
(46) The use of RAI- LTCF itself might also influence incidence rates. By use of the Depres-
sion Rating Scale implemented in this instrument, staff is alerted to possible symptoms of 
depression and depression may be identified earlier in the residents. 
The associated risk factors for residents in the studied nursing homes and residential care 
homes showed to be partly different from those previous studied in community dwelling 
elderly. In contrast with earlier studies, we did not find dependency of activities of daily 
living and being female as independent risk factors in both settings. The assistance with 
activities of daily living provided in both settings and the majority of females living in both 
settings may declare these differences.

:;9,5.;/:�(5+�3040;(;065: An important strength of this study was the significant 
external validity: no selection of subjects was made for the data collection as this was 
part of routine care independent of the resident’s cooperation. This enabled us to include 
residents who would be excluded in other studies because of physical illness, cognitive 
dysfunction, insufficient communication or refusal. Other strengths were the structured 
and validated assessments by trained staff, the large sample size representing a consid-
erable number of long-term care facilities.There were also some limitations. Firstly, al-
though Dutch clinical guidelines recommend DSM-IV criteria to diagnose depression, we 
remain uncertain to what extent family physicians and medical specialists applied these 
diagnostic criteria. In addition, diagnoses could have been incorrectly recorded, since re-
covery had not yet been confirmed by a physician. Therefore, we also based the depres-
sion definition on the prescription of antidepressants. However, antidepressants may have 
been prescribed for other diagnoses than depression like behavioral problems in demented 
residents in the nursing homes .Therefore, our estimates for the residents of the nursing 
homes might be overestimated. We recognize that some selection bias could have occurred 
because the study sample showed to be less demented in the nursing homes but older and 
more ADL dependent in the residential care homes. Secondly, although the nursing assis-
tants who completed the RAI-LTCF were trained to register observed behaviour objectively 
and were assisted by an expert-supervisor, (systematic) errors in rating depressive symp-
toms in residents could not completely be ruled out. Thirdly, the reliability and validity of 
the updated edition of the RAI-LTCF have been investigated, but is not yet published. Fur-
thermore, the sample concerned a naturalistic cohort of vulnerable people with the most 
vulnerable admitted to hospitals or dying during the study period. If under-diagnosis and 
overestimation of observed time were an issue, the incidence rates we calculated are likely 
to be an underestimation of the true figures. Finally, we also explored possible selection 
bias by comparing residents with and without prevalent depression and use of antidepres-
sants at baseline on demographic and clinical variables. The population at risk comprised 
in both settings older residents. (Table 1)
  
*65*3<:065

In this study, we found a high incidence rate for depression in residents of  Dutch nursing 
homes and residential care homes. Skilled, properly trained staff, using structural assess-
ments is needed to meet the care needs of residents with dementia, depressive symptoms 
and cancer in order to improve quality of care and quality of life of these vulnerable 
residents. Therefore, we recommend a structurally used geriatric assessment instrument. 
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