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OBJECTIVE: Description of factors associated with delay in diagnosis of Alzheimer's disease (AD).
DESIGN: A self-administered mail questionnaire.
SETTING: Households including someone with AD identified through a nationwide marketing database.
PARTICIPANTS: A total of 1480 caregivers of patients diagnosed with AD
MEASUREMENTS: There were two measures of delay examined through caregiver reports: (1) duration in years from first AD signs until determination of a definite problem, and (2) duration from problem recognition to first physician consultation. Also, caregivers were categorized by time since patient's diagnosis and relationship to patient. Within-group analyses examined the impact of these characteristics on delay measures.
RESULTS: Mean lag in years from observation of first symptoms to problem recognition for those diagnosed in the past 12 months, the past 13 to 48 months, and the past 49 months or more was, respectively, 1.20, 1.56, and 2.25 (P < .001). The timing of diagnosis also influenced lag from problem recognition to first physician consultation so that subgroups with recent, less recent, and distant diagnosis reported delays in years of .82, .84, and 1.31 (P < .001). Caregiver relationship was not significantly related to these lags. Correct diagnosis of AD was reported by caregivers in only 38% of cases at initial physician consultation.
CONCLUSIONS: These results suggest that both caregivers and physicians lack ready understanding of the difference between memory processes in aging and AD. Ongoing public and professional education is needed to convey the basics of the diagnosis of AD. In addition, routine screening for dementia should be considered to surmount attitudinal and logistical barriers.
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Alzheimer's disease (AD) is a devastating and debilitating neurodegenerative disorder with major psychosocial and economic repercussions for the patients, their families, and society. Approximately 6% of individuals older than age 65 have AD. [1] [2] [3] Studies have reported lengthy delays from the first signs of AD until diagnosis and low rates of diagnosis in primary care settings. [4] [5] [6] There has been little systematic research on factors linked to diagnostic delay among patients and their families. [7] 

Early diagnosis has both medical and practical advantages. From a medical standpoint, recently available medications that slow the cognitive decline linked to AD are approved for use in patients in the early stages of the disease. [8] [9] [10] While the first cholinesterase inhibitor became available in 1994, a safer, better tolerated alternative became available in 1997. [10] [11] Moreover, as more effective medications for AD become available, the need for early diagnosis could become more salient. In addition, a proportion, albeit small, of suspected AD patients are found to have alternative disorders, and may experience a reversal of their cognitive impairment when treated. [5] [6] [12] 

From a practical as well as a humanistic standpoint, early diagnosis offers patients and their families more time to plan future care and to prepare for financial and legal ramifications of the illness. Family members can be better prepared for the possibility of personality changes and behavioral disturbances often exhibited by persons with AD, and obtain referrals for supportive services. Finally, safety concerns have both personal and societal ramifications. Individuals with dementia have twice the rate of car collisions relative to individuals without this condition. [13] 

Literature from the 1980 reports that the mean duration of AD symptoms can range from 3 to more than 4 years in newly identified AD patient samples. [5] [6] However, these samples include patients referred by other physicians. In part, delay is linked to low levels of ascertainment by primary care physicians. [4] [14] [15] For example, when patients in an academic primary care group practice were screened for cognitive impairment, only 25% of patients with moderate or severe impairment had this condition recorded in their medical charts. [4] Also, barriers to diagnosis are related to family perspectives. In a community sample of Japanese-American males diagnosed with dementia, 21% of family informants failed to recognize a memory problem. Furthermore, problem recognition did not necessarily lead to medical consultation because 53% of caregivers who recognized a definite memory problem did not arrange for medical evaluation of this problem. [7] 

Additional research is needed to further clarify phases in the delay process, particularly in samples that include men and women with AD that may not be constrained by specific cultural norms and experiences. This study examined two lag times: from first signs of AD to problem recognition and from problem recognition to physician consultation. We further investigated the role of time since diagnosis and caregiver relationship to patient. We hypothesized that lag would be reduced for patients diagnosed more recently due to increased awareness about AD and the benefits of early diagnosis. Finally, the study identified rates of AD diagnosis by type of physician consulted first.

METHODS

Data Collection
In June 1998, caregivers of Alzheimer's disease patients completed a self-administered questionnaire designed by Consumer Health Sciences (CHS; Princeton, NJ), and a board of experts on Alzheimer's disease. The survey was mailed to 16,705 individuals who were part of a nationwide consumer panel. These individuals had indicated that someone in their household suffered from Alzheimer's disease. There were 2115 respondents (13%). No information was available on nonresponders.

Survey Instrument
The questionnaire addressed health status, medical utilization, and demographics of the caregiver and patient. This study is based on multiple queries about observations and events leading to the diagnosis of AD.

The two indicators of delay were (1) time from when the first AD symptoms were observed until the determination of a definite problem and (2) time from problem determination to first physician visit. The survey also asked time from diagnosis. Subsequently, caregivers were categorized into three groups based on months since patient diagnosis: 12 months or less, 13 to 48 months, and 49 months or more. The break between 4 years (48 months) and more than 4 years was selected to correspond to the period following the initial availability of cholinesterase-inhibiting medications to treat cognitive symptoms of AD. The past 12 months was selected to optimize recall and opportunities for AD treatment.

Additional items queried respondents on first signs of AD, the symptom that led to the first physician evaluation, reasons for delay in consulting a physician, the type of physician seen first, and first diagnosis.

Statistical Analysis
Delay variables were described in units of months or years (months/12). Medians, means, and categorical distributions were reported. Within-group comparisons on delay variables were conducted using one- and two-way analysis of variance. The grouping variables consisted of timing of diagnosis (three categories) and caregiver relationship to patient (three categories). A comparison of AD diagnosis versus other by physician type used a chi-square test. All tests were two-tailed with a .05 significance value.

RESULTS

The Sample
This study was limited to the 1480 individuals with data on the three time variables and caregiver relationship. Also, diagnosis had to occur at least 1 month before completing the survey.

The patients had an average age of 78 years (standard deviation (SD) = 0.2), were primarily female (66%), predominantly white (88%), and the majority (80%) had a high school education or less. On average, caregivers were 20 years younger than the patients (mean 58 years; SD = 0.3), were primarily female (77%), and matched the patients in their ethnic composition. Caregivers had more education than patients did (48% were college graduates) and 58% had an annual household income less than $35,000.

When caregivers were categorized by months since diagnosis of AD, the breakdown was 17.8% (n = 264) diagnosed in the past 1 to 12 months, 68.2% (n = 746) in the past 13 to 48 months, and 31.8% (n = 470) in the past 49 to 240 months. These time periods will hereafter be identified as very recent, moderately recent, and distant, respectively. In addition, the distribution of caregiver relationship to the patient was as follows 36% were spouses, 39% were children of the patient, and 25% were categorized as "other."

Time from Initial Symptoms of Alzheimer's Disease to Problem Recognition
For the first measure of delay, the time duration from observation of first changes to recognition of a problem, the median delay was one year. In terms of a mean value, caregivers reported a time lag of 1.72 years (SD = 2.1). However, when this lag time was categorized by time since diagnosis, the delay for those diagnosed in the past 12 months, past 13 to 48 months, and 49 or more months was, respectively, 1.20 years (SD = 1.28), 1.56 years (SD = 1.79), and 2.25 years (SD = 2.74) ( P < .001; all paired comparisons significant at P [image: image1].05). Consequently, the more recent the diagnosis, the shorter the time duration from observation of changes to problem recognition. Lag time was not significant when categorized by caregiver relation to patient, nor was the relationship between time of diagnosis and lag on problem recognition diminished when caregiver relationship was controlled.

Figure 1 depicts the cumulative time lag on problem recognition for the three diagnostic groups. In the most recently diagnosed subgroup, while about 40% realized there was a problem within 6 months, almost 30% were not certain after the passage of a full year that the patient had a problem.



Figure 1. Time elapsed

Time from Problem Recognition to Consultation with a Physician
The second measure of delay was the time duration from recognition of a problem to contact with a physician. The median delay was a half-year, while the mean time lag on physician consultation was about a year (.99, SD = 1.77). The delay for those diagnosed in the past 12 months or the past 13 to 48 months was similar (.82, SD = 1.39 and .84, SD = 1.25) and longer for those diagnosed in the past 49 or more months (1.31, SD = 2.49) ( P < .001; only paired comparisons with subgroup diagnosed 49+ months were significant at P < .05). Lag time was not significantly different when categorized by caregiver relation to patient. Furthermore, the relationship between time of diagnosis and physician consultation remained significant when caregiver relationship was controlled.

Figure 2 describes the cumulative time lag on physician consultation for the three diagnostic groups. In the most recently diagnosed subgroup, just over 40% had a physician consultation within 3 months, while almost 15% waited 1 year or more.



Figure 2. Time elapsed from recognition of problem to initial physician visit.

The two delay measures were related ( r = 0.45; Spearman's rho P < .001) so that caregivers who reported longer lags to problem recognition also indicated longer delays in consulting with a physician. For the total sample, the median value for delay from observation of first symptom to physician evaluation was 1.58 years.

First Signs of Alzheimer's Disease
The most common initial symptom of AD reported by the caregivers was lapses in memory (39.2%). Instances of forgetfulness were reported more than twice as often as any other symptom. However, almost two-thirds of the caregivers reported other symptoms as the first observed sign of AD. The distribution of other first signs was as follows: personality and behavioral change (17.7%), trouble with complicated tasks (17.9%), disorientation (10.9%), trouble expressing thoughts (9%), and problems at home or work (5.3%).

Memory problems were the symptom that most often led to a physician visit (27.8%), although almost three-quarters of the caregivers reported another symptom as the impetus for a physician visit. The distribution of other symptoms was as follows: personality and behavioral changes (23.1%), trouble with complicated tasks (15.2%), disorientation (15.7%), trouble expressing thoughts (11%), and problems at home or work (7.3%).

Factors That Prompted or Impeded Physician Consultation
Caregivers provided multiple reasons for the delay in seeking medical attention. These reasons included the following: unsure of severity (47%), thought changes were normal aging (37%), found it difficult to raise the issue with the patient (27%), reported the patient became angry (27%), indicated the patient refused to see the physician (24%), and explained they could not face the possibility of AD (9%). The sum of these percentages exceeds 100% because caregivers were able to give multiple reasons.

The Diagnosis of Alzheimer's Disease by First Physician
Caregivers reported that the first physician consulted for AD-related problems was most likely to be a family physician (72%) or internist (11%). Neurologists (7%) and psychiatrists (5%) seldom were consulted first.

Although all patients in this sample were eventually diagnosed with AD, based on caregiver report, the majority did not receive this diagnosis from the first physician consulted. Sixty-two percent received a primary diagnosis of another condition or no diagnosis; only 38% were given AD as the primary diagnosis of AD. As shown in Table 1 , the type of physician seen first was strongly related to the likelihood of receiving the diagnosis of AD ( P < .001). According to caregivers, about one-third of patients who saw a family practitioner or internist received a diagnosis of AD compared to 48% who saw a psychiatrist and 63% who saw a neurologist. Although dementia was not included in the query as a separate option, more than half the caregivers who indicated "other diagnosis" wrote in "dementia." Nevertheless, when identification of Alzheimer's disease or dementia was aggregated, neurologists were most likely to ascertain either diagnosis (69%) relative to other physicians 43% ( P < .001). Other common diagnostic labels were: usual aging (19.5%), depression (8.7%), stroke (6.5%), and no diagnosis (11.4%).

	TABLE 1 -- First Diagnosis by First Physician Seen

	   First Diagnosis 

, 


	All Physicians * n = 1457
(%)
	First Physician Seen

	
	
	Family Practitioner n = 998
(%)
	Internist n = 179
(%)
	Neurologist n = 145
(%)
	Psychiatrist n = 63
(%)
	Other n = 75
(%)

	Alzheimer's disease § 
	38.0
	33.8
	33.0
	62.8
	47.6
	51.4

	Something else (net)
	62.0
	66.2
	67.0
	37.2
	52.4
	48.6

	   Usual aging
	19.5
	23.9
	17.3
	3.5
	7.9
	6.9

	   Depression
	8.7
	8.8
	11.2
	6.2
	9.5
	5.6

	   Stroke
	6.5
	6.9
	6.2
	6.9
	0.0
	5.6

	   Anxiety
	1.8
	1.9
	1.1
	0.7
	6.4
	0.0

	   No diagnosis
	11.4
	13.1
	9.5
	4.8
	3.2
	12.5

	   Other diagnosis
	6.7
	4.9
	10.6
	9.0
	14.3
	11.1

	   Dementia
	7.4
	6.7
	11.2
	6.2
	11.1
	6.9


[image: image4]Dementia was the most frequent diagnosis described under other diagnosis and was subsequently recoded as an additional diagnostic category.
[image: image5]Respondents were asked to indicate one primary diagnosis; respondents who indicated Alzheimer's and another diagnosis were recoded as Alzheimer's; other diagnostic combinations were recoded as other.
* Caregivers who indicated that patient saw a neurologist and an internist or family practitioner (FP) were recoded as neurologist only; similarly, patients who saw a psychiatrist and an internist or FP were recoded as psychiatrist only; all other combinations were recoded as other.
§ Chi-square test P < .001 (Alzheimer's disease versus something else). 


DISCUSSION

Based on median values, the total lag time from observation of first symptom to initial physician visit was at least 1.6 years for the majority of patients in this study. Subsequently, more than 60% of the patients did not receive a diagnosis of AD from the first physician seen, typically a primary care physician. The diagnosis of dementia is likely to be a protracted process for most patients.

Some period of watching and waiting on the part of the caregiver is certainly understandable since forgetfulness, the most common first sign of the disease, is so common in daily life. However, memory problems by themselves were often insufficient to trigger a physician consultation. It was not until changes in behavior and personality or disorientation emerged that caregivers tend to seek medical help. Similarly, Ross and colleagues [7] found that just over half of individuals who were reported by family to have a definite memory problem had not received a medical evaluation. Clearly, the public needs to be educated on ways to distinguish normal forgetfulness from more worrisome memory loss and on the importance of seeking a medical evaluation in a more timely manner.

The pattern of shorter lag to problem recognition and physician consultation associated with more recent diagnosis is encouraging. More attention to the problem of AD in the media coupled with the availability of treatments to slow cognitive impairment may be contributing to reduced delay. Notwithstanding, in this retrospective study secular changes may be linked to recall problems among caregivers. Thus, there is a need for longitudinal investigation that also provides objective evidence of diagnoses.

Accountability for delays also falls on physicians since initial diagnoses were typically not AD (the correct diagnosis). Because we did not obtain medical records, this finding must be viewed with caution. Physicians may have communicated the AD diagnosis, but qualified their comments in such a way that family members misperceived the diagnosis. Nevertheless, the rate of diagnosis by family practitioners in this study is consistent with ascertainment rates in general practice settings. [4] [14] [15] 

In this study, neurologists had twice the rate of accuracy in diagnosing AD compared to family practitioners. This pattern is of concern. With increased penetration of managed care in Medicare, [16] elders will be limited to primary physicians for initial consultations and need to rely on these physicians for accurate diagnoses of common problems. However, the greater proficiency of neurologists could be influenced by selection factors. For example, neurologists may have seen patients with more pronounced AD symptoms or caregivers who consulted neurologists may have been more ready to hear the diagnosis.

A limitation of the study is that AD diagnosis of the patient was based on caregiver report with no medical documentation. In general, the validity of caregiver reported data on diagnosis, medical symptoms, and physician evaluations may be questioned. However, reasonable agreement between proxy- and patient-reported data on health conditions and physician visits has been demonstrated in samples without cognitive impairment. [17] [18] [19] In addition, recall problems should be minimized in the subsample of caregivers with patients who received AD diagnoses in the past year.

Strengths of the sample include its large, nationwide composition, selection not linked to specific treatment settings, and diversity in relationship of caregivers to patients. Sample limitations consist of the underrepresentation of minorities and the low response rate, as well as the lack of data on nonrespondents. When the sample of respondents was broken down by whether or not there was missing data on key variables, comparisons between included and excluded respondents showed that the two groups were similar on time of patient diagnosis. On the other hand, caregiver relationship was significantly different with excluded respondents more likely to be "other" than spouse or child. Less background information on patients could be expected from such caregivers.

Despite the sample and study limitations, the results are consistent with findings in other studies that demonstrate diagnostic barriers and multiyear delays in diagnosis and use diverse sampling methods and strategies for ascertaining AD or dementia. [4] [5] [6] [7] [14] [15] 

There are two notable strategies to reduce lag in AD diagnosis. One is education. Programs targeted at older people and their physicians could focus on the warning signs of AD, using the Agency for Healthcare Policy and Research (AHCPR) guidelines [20] as the basis for discussion. In theory, increasing public and physician awareness of the early symptoms of AD would facilitate differentiation from usual aging or depressive symptomatology.

An additional perspective is that neither public education nor increased physician awareness will be sufficient to improve timely detection given the covert nature of AD onset, emotional issues in families, and physician practices. Patients typically experience anosognosia, unawareness of their deficits, even early in the disease. [21] [22] [23] For family members, there are powerful emotional barriers to affirming the existence of a memory problem, even after making the differentiation between ordinary and pathological forgetting. [7] The strong linkage between delays in problem recognition and physician consultation suggest the presence of emotional issues as critical factors in delay. For physicians, the time-consuming nature of the evaluation of dementia and then AD is a logistical obstacle. Furthermore, this evaluation requires a certain level of familiarity with neurological and psychiatric disorders that may be relatively deficient in primary care today.

Based on these barriers, "reactive" diagnoses that depend upon caregiver or physician recognition of deficits may never be much better than was illustrated here. On the other hand, "proactive" diagnoses, based on routine yearly screening, could overcome some of the delay. [24] [25] [26] If there were societal consensus that early diagnosis of AD was an appropriate goal, screening by mental status examination as part of the routine assessment of older persons is an intervention available today. In the future, if biomarkers of AD could be identified in symptomatic patients, they could be of use in screening as well.
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APPENDIX

Delay variables consisted of the following queries: 

[image: image6]What did you first notice about the patient that led you to suspect something was wrong?

[image: image7]How long did these changes go on before you decided there was a definite problem? [years/months]

[image: image8]After you first decided there was a problem, how long before he/she was seen by a doctor? [years/months]

[image: image9]How long ago was the person you are caring for diagnosed with Alzheimer's disease? [years/months]
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