
EXECUTIVE SUMMARY 
 

NEEDS FULFILLMENT QUALITY OF LIFE FOR SPOUSAL CAREGIVERS IN ALZHEIMER’S DISEASE 
 
 

Fundamental measurement is the basis for a rational assessment of patient reported outcomes 
(PROs); both as response to therapy and the submission of credible and evaluable value claims 
to formulary committees and other health system decision makers. There has been a long-
standing need for a measure to support value claims for quality of life (QoL) that meets both the 
standards of normal science and fundamental measurement. This has now been achieved and 
applied in the case of spousal caregivers with the disease specific needs quality of life measure 
in Alzheimer’s disease (N-QoL-ALZ).  This measure is an extension of the Alzheimer’s Patient 
Partners Life Impact Questionnaire (APPLIQue) with the (N-QoL-ALZ) translation as a bounded 
ratio scale; this replaces multiattribute preference scores (EQ-5D-3L/5L) and the QALY as the gold 
standard QoL measure. This is long overdue as the QALY has been recognized for some time as 
being an impossible mathematical construct.  
 
The accurate measurement of therapy response, in both randomized clinical trials (RCTs) and 
observational studies requires an instrument to meet two standards for value claims. These are: 
(i) all value claims must refer to single attributes and meet the demarcation standards for normal 
science; and (ii) all value claims must be consistent with the standards for fundamental 
measurement, meeting ratio or interval properties. Unlike the QALY, which is an unacceptable 
generic, ordinal, preference- based measure, the N-QoL is a bounded ratio scale, in the range 0 
to 1. It meets all required measurement standards and can be applied in multiple disease states. 
The N-QoL-ALZ application meets both of these standards.  
 
This study is the first application of the N-QoL concept, which has been designed to assess the 
robustness of the measure in evaluating the extent to which the need, or quality of life, of 
caregivers is being fulfilled; together with the potential for applying this measure to create value 
claims for therapy response in Alzheimer’s disease. Quality of life is a critical factor in the benefits 
of therapy for both the caregiver and the patient. Rather than focus on the inappropriate health 
related quality of life (HRQoL) framework, with generic multiattribute ordinal scores it has been 
recognized since the early 1980s that if QoL is to be a meaningful construct we require a disease 
specific, holistic measure; one that captures the patient voice reflecting needs and the extent to 
which they fulfilled as a single attribute.  
 
The APPLIQue is a 25-item instrument based on extensive interviews with non-professional 
spousal caregivers to evaluate their needs and the extent to which they were not fulfilled caring 



for their spouse. A potential pool of Items (statements) was derived from these unstructured 
interviews with thematic analysis of the interview transcripts, in a true/not true format. Items 
were removed if they were duplicative, idiosyncratic, ambiguous or poorly phrased. Final item 
selection was based on the Rasch model which fits items to the QoL latent construct, recognizing 
the difficulty of the item as a need and the ability of respondents to realize that need. Items are 
presented as negative statements (e.g., ‘The situation is always on my mind’). Items are ranked 
to yield those that are increasingly more difficult to realize. The Rasch model presents these as 
an interval scale; the N-QoL-ALZ transformation retains all required measurement properties, 
yielding a bounded ratio scale. Response to therapy from the caregiver’s perspective is defined 
as the impact of a therapy for the Alzheimer’s patient on the N-QoL-ALZ scale  
 
The study has IRB approval. It involved the on-line administration of a questionnaire to a target 
sample of 200 spousal caregivers across all stages of Alzheimer’s disease. The field work was 
completed in February-May 2022, with most respondents (n=189) living in California. The 
questionnaire involved responses to three sections by the caregiver: (i) completion of the 25-
item (binary responses true/not true) APPLIQue questionnaire; (ii) a caregiver demographic, 
social and health status section; and (iii) a spousal (reported by the caregiver) section for 
demographic and social characteristics, assessed stage of disease, behaviors and concerns with 
the cost of care. 
 
With a target of 200 completed questionnaires and no missing values, the characteristics 
reported for the caregiver are (with mean value and confidence interval, where there is a 95% 
chance the CI contains the true, but unknown, caregiver population parameter): 

• Gender: 63.0% female (CI 56% - 70%); 37.0% males (CI 30% - 44%) 
• Age: 65 years and over 66.5% (CI 81% = 91%) 
• Race: White 81.5% (CI 75% - 87%) 
• Education: College or some college to associate or bachelors’ degree 55.5% (CI 45% - 

63%); masters or higher degree 9.5% (CI 6% - 14%) 
• Living alone with spouse: 56.0% (CI 49% - 63%)  
• Household Income; 63.5% under $60,000 (CI 56% - 70%) 
• Health Status: very good 24.0% (CI 18.0% – 31.0%); good 43.0% (CI 36.0% – 50.0%); Fair 

22.0% (CI 16.0% – 28.0% 
 
Spousal characteristics reported by the caregiver are: 
 

• Gender: 64.0% are male (CI 57.0% – 71.0%); female 36.0% (CI 29.0% - 43.0%) 
• Age: 96.0% are 60 years of age or over (CI 92.0% – 98.0%)  
• Race: 78.0% are white (CI 72.0% – 84.0%) 



• Stage of Alzheimer’s disease: moderately severe decline 32.9% (CI 26.0% – 39.0%); 
severe decline 53.5% (CI 46.0 %– 61.0%) 
 

 The caregiver was asked also to report on their experience of a range of spousal behaviors.  
 

• Overall, 64.0% of spouses are reported as confused all or some of the time 
• Leaving the spouse was impossible for 58.0% of caregivers 
• Wandering about is reported for 70.0% of spouses 
• Patient’s recognition is a limited issue with only 8.0% reporting lack of recognition. 

However, 31.0% of patients sometimes lacked recognition 
• Incontinence is prevalent with 45.0% reporting all of the time and 23.0% during the 

night 
• Falling within the last 3 months is reported by 64.0%, with a single fall predominating at 

30.0% (or 47.0% for all fall categories) 
• Verbal aggressive behavior is reported by 58.0% of caregivers although physical 

aggressive behavior is less prevalent at 25.0%. 
 
The overall N-QoL-ALZ score for the caregiver sample is 0.276 (range 0 to 1). Although this is an 
early stage with the absence of reference points in other disease states and replication for other 
ALZ spousal caregiver populations, the QoL of caregivers in Alzheimer’s disease as defined by the 
APPLIQue instrument is relatively poor with the overwhelming majority of needs not fulfilled. Of 
the 25 ranked items in the APPLIQue instrument 42.5% of caregivers responding positively (or 
not true) to less than 5 items, 25.0% for 6 to 10 items and 22.0% for 11-15 items; representing a 
well defined negative cumulative probability distribution given the increasing difficulty of the 
items. The most frequently affirmed negative item is ‘The situation is always on my mind’ (97.0%) 
followed by ‘I feel guilty if I’m not there’ (94.0%). 
 

Although only a preliminary assessment and subject to an econometric assessment of their 
independent impact, it is worth noting: 

• Females report a lower N-QoL-ALZ score than male caregivers (0.25 vs. 0.32) 
• Older caregivers report lower N-QoL-ALZ scores with those 60 years of age and over 

assessed at 0.33 while those under 60 years of age 0.27 
• Race/ethnicity has little impact on N-QoL-ALZ scores (range 0.25 to 0.28) 
• Education attainment of the caregiver has little impact on N-QoL-ALZ score (range 0.28 to 

0.30) 
• Household income has an apparently minimal positive impact on N-QoL-ALZ score (range 

0.27to 0.30)   



• Stage of disease has an apparently substantial impact on N-QoL-ALZ score with the range 
from 0.50 for moderate decline to a low of 0.06 for severe decline 

• Spousal behaviors have an apparent major impact of caregiver N-QoL-ALZ:  
 

o All caregivers reported their spouse was confused with a range of 0.40 from 
‘sometimes’ to ‘all of the time’ (0.14) 

o Caregivers reported a substantial impact on QoL of being able to leave home 
ranging from 0.19 where leaving home was impossible to 0.55 for absence as long 
as needed 

o Where a spouse wanders around the QoL score (0.38) is significantly greater than 
its absence (0.23) 

o Spousal recognition of the caregiver also has a marked QoL impact with the score 
ranging from ‘most of the time’ (0.26) to ‘no’ (0.12) but with an outlier of 0.41 for 
‘sometimes’ 

o Incontinence gives mixed results with a score of 0.34 in the absence of 
incontinence but 0.42 for only during the day, while ‘all the time’ gives a score of 
0.19 

o Falls by the spouse in the last 3 months has a major impact on QoL ranging from 4 
or more falls (0.13) to no falls (0.36). 

o Physical aggressive behavior is associated with a score of 0.19; while verbal 
aggressive is associated with a score of 0.22 

 
As the N-QoL-ALZ is a bounded ratio scale, we can apply a range of statistical and econometric 
tools to these data to evaluate the impact of caregiver and reported spousal characteristics on 
needs fulfillment QoL. At the same time, the application of the N-QoL-ALZ in clinical trials and 
observational studies allows value claim to be made for response to therapy interventions; the 
only caveat is that we are utilizing an N-QoL-ALZ distribution that is non-normal, requiring the 
application of techniques specific to the characteristics of the distribution and, if required the 
population distribution from which the N-QoL-ALZ distribution is drawn. 
 


