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ABSTRACT

An  MDHAQ/RAPID3  (multidimen-
sional health assessment questionnaire/
routine assessment of patient index
data) was developed from the HAQ over
25 years, based on observations made
from completion by every patient (with
all diagnoses) at every routine rheuma-
tology visit since 1980. Modification of
the HAQ was viewed as similar to im-
proving a laboratory test, with a pri-
mary focus on clinical value for diagno-
sis, prognosis, and/or management, as
well as feasibility for minimal effect on
clinical workflow. Rigorous attention,
was also directed to validity, reliability,
other methodologic and technological
considerations, but after clinical value
and feasibility were established. A long-
er “intake” MDHAQ was introduced
for new patients to record a complete
past medical history - illnesses, hospi-
talisations, surgeries, allergies, fam-
ily history, social history and medica-
tions. MDHAQ scales not found on the
HAQ record complex activities, sleep
quality, anxiety, depression, self-report
Jjoint count, fatigue, symptom checklist,
morning stiffness, exercise status, recent
medical history, social history and de-
mographic data within 2 pages on one
sheet of paper. An electronic eMDHAQ/
RAPID3 provides a similar platform to
pool data from multiple sites. A patient
may be offered a patient-administered,
password-protected, secure, web site, to
store the medical history completed on
the eMDHAQ. This eMDHAQ would
allow a patient to complete a single
general medical history questionnaire
rather than different intake question-
naires in different medical settings. The
eMDHAQ would be available for up-
dates and correction by the patient for
future visits, regardless of electronic
medical record (EMR). The eMDHAQ is
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designed to interface with an EMR using
HL7 (health level seven) and SMART
(Substitutable Medical Apps, Reusable
Technology) on FHIR (Fast Healthcare
Interoperability Resources), although
implementation requires collaboration
with the EMR vendor. Advanced fea-
tures include reports for the physician
formatted as a medical record note of
past medical history for entry into any
EMR without typing or dictation, and a
periodic “tickler” function to monitor
long-term outcomes with minimal effort
of the physician and staff. Nonetheless,
clinical use of an eMDHAQ should be
guided primarily not by the latest tech-
nology, but by value and feasibility in
clinical care, the same principles that
guided development of the pencil-and-
paper MDHAQ/RAPID3.

Introduction

A major milestone in rheumatology
was publication in 1980 of two patient
self-report questionnaires, the health
assessment questionnaire (HAQ) (1)
and arthritis impact measurement
scales (AIMS) (2), sequentially in the
same issue of Arthritis and Rheuma-
tism (now Arthritis and Rheumatolo-
gy). In the same year, 1980, the author
assumed a new academic position with
considerably greater clinical respon-
sibilities than any previous position.
An interest in clinical measurement
had been kindled a decade earlier in
development of a radioimmunoassay
for DNA antibodies in systemic lupus
erythematosus (SLE) for routine labo-
ratories (3), which had been performed
only in research settings at the time.
Further serological research (4-6) re-
sulted in a position as director of a
clinical immunology laboratory.

The HAQ and AIMS appeared of pos-
sible value to improve routine clinical
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care and outcomes, analogous to labo-
ratory tests. The clinic receptionist was
instructed to ask each patient to com-
plete a HAQ or AIMS in the waiting
area before seeing the rheumatologist.
The receptionist was oriented to explain
to patients that the questionnaire was to
help the doctor provide the best care
possible, not for “research” or to serve
as an “intake” questionnaire to record
a medical history, the primary previous
experiences of patients, doctors, and
staff with patient questionnaires.

The HAQ was found more user-friendly.
The only feasible method to avoid com-
plicating workflow was for every patient,
regardless of diagnosis, to complete a
HAQ at every visit, rather than any ef-
fort to select certain patients to complete
different questionnaires (or no HAQ)
according to diagnosis or any criterion.
Fortuitously, the HAQ was informative
in most patients with all diagnoses.

The explanation that the purpose of the
questionnaire was to help the doctor
provide the best care has been readily
accepted by more than 20 receptionists
over the years, who then explained this
purpose to patients, almost all of whom
completed the questionnaire. The doc-
tor reviewed the questionnaire carefully,
which requires only about 15 seconds,
but provides considerable information
concerning patient physical function,
pain, and patient global estimate in far
less time than a clinical interview. Pa-
tient questionnaire scores are quantita-
tive, standard measures, similar to labo-
ratory tests, extending components of
a patient history from “subjective” (7)
narrative descriptions to meet criteria
for “scientific”” data (8).

Auvailability of HAQ or AIMS data to the
physician in the examination room facil-
itates doctor-patient communication to
be directed to matters of greatest interest
to the patient and/or the doctor. In gen-
eral, if the staff and patients recognise
that anything is important to the doctor,
it is not difficult to implement, includ-
ing a patient questionnaire. By contrast,
if a patient is told that a questionnaire in
routine care is collected for “research,”
documentation, or any purpose other
than to improve clinical care, most pa-
tients and staff members lose interest.

It should be emphasised that patient

questionnaire data are not regarded as a
substitute for conversation between the
doctor and the patient. On the contrary,
questionnaire responses have always
been regarded as a providing guidance
to add considerable value to the conver-
sation. For example, a pain score on a
0-10 visual analogue scale (VAS) of
“1” versus “8” suggests different que-
ries about pain intensity and character
(9). Although the doctor knows con-
siderably more about pathophysiology
and treatment than the patient, the pa-
tient has more accurate knowledge con-
cerning patient-experienced problems.
Furthermore, of course, patient data
require interpretation by the doctor, as
with laboratory tests, as discussed be-
low (10, 11).

Quantitative measures have been cen-
tral to advances in diagnosis, progno-
sis, assessment of status, management,
and description of outcomes of many
chronic diseases over the last century,
primarily from the laboratory and other
high-technology sources (12). RA dif-
fers from many chronic diseases in that
medical history information is regarded
as far more prominent in diagnosis and
management decisions in RA than labo-
ratory tests or ancillary studies, accord-
ing to a survey of 313 physicians (154
rheumatologists and 159 non-rheuma-
tologists) (13). By contrast, clinical
decisions in 7 other prevalent chronic
diseases are dominated by other com-
ponents of a clinical encounter, e.g.
vital signs in hypertension, laboratory
tests in diabetes, or ancillary studies in
ulcerative colitis (13). RA was the only
one of the 8 diseases in which a patient
history accounted for more than 50% of
clinical decisions in diagnosis and man-
agement (13).

Inclusion of patient questionnaires in
routine care was given great impetus
by an observation in 1982 that prema-
ture mortality rates in RA (14), with a
natural history similar to hypertension
and diabetes (15), were predicted sig-
nificantly by functional disability on
a patient questionnaire (14). Further,
formal prospective studies indicated
that patient questionnaire data were far
more significant than any laboratory
or imaging test in the prognosis of RA
mortality (16), confirmed in many set-

tings over the years (17). Recognition
of the significance of physical function
in the prognosis of severe RA outcomes
of premature mortality (14, 17, 18) and
work disability (14, 19) suggested that
a patient questionnaire was not only a
clinical tool for a better encounter, but
also provided a target to improve prog-
nosis, analogous to blood pressure in
hypertension or serum haemoglobin
A1C in diabetes (20). Completion of a
HAQ by patients in the waiting area in
routine care appeared as important as
laboratory tests (21-23).

Modifications to improve the clinical
value of the HAQ for patients and doctors
were introduced on the basis of observa-
tions from regular completion in rou-
tine care by patients in the waiting area
over 25 years, between 1980 and 2005,
to develop a multidimensional HAQ
(MDHAQ) (21) (Fig. 1). The strategy
for modification reflected the author’s
background in laboratory science, with
a primary focus on clinical utility for di-
agnosis, prognosis, and/or management
(4), analogous to development of labora-
tory tests (3), in which minor changes in,
say, the pH or ionic strength of a buffer
were not unusual without formal reports
(5, 24). Modification of the HAQ to an
MDHAQ is viewed in retrospect as an
effort to implement continuous quality
improvement (CQI) into routine clinical
care, rather than a research agenda (21,
25, 26), introducing changes according
to principles of a CQI “plan-do-study-
act” strategy (21, 25-28) (Fig. 2).

This article updates previous reviews
concerning the MDHAQ: the past - de-
velopment of the MDHAQ from the
HAQ in 1980-2005 (12, 29-32); the
present - results supporting a rationale
for the MDHAQ/RAPID3 (routine as-
sessment of patient index data) at every
visit in routine clinical care (22, 26,
33-37), and the future - available and
projected features of an electronic MD-
HAQ/RAPID3 (eMDHAQ/RAPID3).

The Past: Development of

MDHAQ with a focus on clinical
value and feasibility within clinic
workflow unlike usual patient
questionnaire development
Development of the MDHAQ (21) in
routine care with changes to improve
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Table I. Development of multi-dimensional health assessment questionnaire (MDHAQ):

its value differed in many ways from
development of most reported ques-
tionnaires in the rheumatology, general
medical, and psychology literature (Ta-
ble I). This information is presented in
part to emphasise a guiding focus on
clinical value and feasibility, as sum-
marised below:

1. The primary goal of modifying the
HAQ was to improve the encounter in
routine care and outcomes, rather than
to develop and report a new question-
naire for clinical research or clinical
trials as seen for rheumatoid arthritis
(RA) (38), osteoarthritis (39), psoriatic
arthritis (40-44), systemic lupus ery-
thematosus (SLE) (45-54), ankylosing
spondylitis (55-61), vasculitis (62, 63),
fibromyalgia (64), and others. Nonethe-
less, versions of the MDHAQ have been
used in clinical trials (65, 66), and MD-
HAQ components of physical function,
pain and patient global estimate were
analysed in clinical trial data in order
validate a RAPID3 index to distinguish
active from control treatments (67-72).

2. As noted, development of the MD-
HAAQ is recognised as an effort to imple-
ment CQI into routine care, rather than a
research agenda (21,25,26). The prima-
ry consideration was clinical value of in-
formation provided by the patient to the
doctor that would affect clinical manage-
ment and save time for both doctor and
patient in shared decisions, analogous to
laboratory tests. Nonetheless, many re-
search observations have emerged from
use of the MDHAQ, as availability of
quantitative data in a long-term database
facilitates many research studies and re-
ports (8,26, 36,37,73).

3. The CQI approach (27, 28), with
attention to clinical value of content,
feasibility and acceptability to patients
and health professionals in addition to
validity and reliability (38-43), by defi-
nition resulted in many changes over a
25 year period (from 1980-2005) ac-
cording to a “plan-do-study-act” strat-
egy (21, 25-28) (Fig. 2), which contin-
ues at this time. By contrast, the HAQ
has remained unchanged over 36 years,
although various modifications have
been published (29-31, 74, 75).

Differences from development of most rheumatology questionnaires.

Development in routine care rather than in research setting, to facilitate doctor-patient communi-
cation and save time for both doctor and patient.

2 Implement continuous quality improvement (CQI) using “plan-do-study-act” strategy (21, 25,
26) rather than research design, although data may be of great value for research.

3 Many changes over 25-years from 1980-2005 (21, 25-28), based on clinical value to assess and
manage patient care, rather than only on validity and reliability (38-43).

4 Rigorous analyses to document psychometric validity and reliability after recognition of clinical
value and feasibility by doctor and acceptability by patient for routine care (30, 31).

5 Scores for physical function, pain, and patient global estimate viewed as analogous to laboratory
tests - “vital signs” for care of people with chronic diseases (78-80), depicted in a flow sheet
which also includes laboratory tests and medical data.

6

Requirement for feasibility and minimal interference with clinic workflow by having patient
complete MDHAQ in waiting area, rather than in examination room or after visit, with minimal

staff support needed for most patients (23), as self-report is most reliable (1).

7 Analyse, rather than dismiss, data that are discordant between patient and physician, as possible
clues to diagnosis and management, e.g. distinguish fibromyalgia from RA (92, 96, 97).

8  Maintain MDHAQ on 2-sides of one piece of paper — addition of new measures for possible
incremental clinical value, e.g. self-report joint count (90), fatigue (91), required deletion of valid
and reliable measures of patient satisfaction (29), helplessness (94, 95).

9  Develop 4-page version in new patient intake questionnaire for past history - illnesses, surgeries,
allergies, family history, social history, medications, etc. in standard format (26, 98).

10 Patient-friendly report to the patient, for review and so she/he may amend, correct, and update
new information concerning medical history at encounter or for future encounters (99).
(Note: A medical record is a legal document that cannot be altered: however. a medical history
database can be amended by the patient for the next and future visits.)

11 Entry of patient medical history information into database to improve documentation, with mini-

mal effort on the part of the physician (77).

12 Report to physician of patient self-reported past-history in a medical record format, available for
possible entry into a medical record as entered data rather than narrative transcription (99).

4. All changes that were introduced and
maintained on the basis of providing
clinical information that contributed to
better clinical decisions ultimately were
analysed rigorously for psychometric
validity and reliability (30, 31, 76, 77),
although this testing generally occurred
after use in routine care, unlike usual
development of questionnaires.

5. Scores for physical function, pain
and global status were viewed as “vital
signs” for management of chronic rheu-
matic diseases (78-80). Scores were
recorded in flow sheets (Fig. 4) which
also include laboratory tests and medi-
cal data. Physical function scores are
highly significant in the prognosis of
mortality (14, 17, 18, 81-84) and work
disability (14, 19, 85-88). Collection of
physical function scores is regarded as
analogous to collecting blood pressure
or serum cholesterol in cardiovascular
disease (15, 18, 89).

6. The second major consideration was
feasibility, with minimal interference
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with clinic workflow, by having each
patient complete the same question-
naire in the waiting area, with minimal
staff support for most patients. Requests
for help may be answered with the in-
struction on the questionnaire, “there
are no right or wrong answers, please
answer exactly as you think or feel,”
(31). The MDHAAQ should be available
to the rheumatologist in the examina-
tion room, rather than completed by the
patient in the examination room or after
the visit, when the patient is anxious
to leave, and the questionnaire would
have no impact on care (23).

7. Attention to feasibility included
maintenance of the questionnaire on
two-sides of one piece of paper, so that
when a new feature was added, such as
a rheumatoid arthritis self-report joint
count (RADAI) (90), fatigue visual
analogue scale (VAS) (91) or symptom
checklist (92, 93), some scales were de-
leted, such as queries about pain and sat-
isfaction in daily activities (29) and an
Arthritis Helplessness Scale of 15 items
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Multi-Dimensional Health Assessment Questionnaire (MDHAQ™)(R923-NP2R)

—Lump in your o —Pardysis of arms o
This g inchad: e not available from blood tests, X-rays, or any source other - ﬁ‘{,’;’@ﬂ? —__Mmdhﬂh ﬁdm ams orlegs
Mnﬁ. Mnbmnﬁ%mﬁmhm&iﬁkbwhmdﬁ scdy _mcz. Seeling of hands.
time. Try to complete as much a= you can yourself, but if you need help, please ask. Therc are no —Headaches —Pan nthe chest —Sweling of ankles
right or wrong answers.  Phease answer exactly as you think or feel. Thank you. Unusud fatigoe _:,“ﬂ (peipatons) —5"“).’;‘“"‘"
1. Please check (V) the ONE best answer for your abilities at this time: @mm —Loss r&“:‘ﬁ.‘-'_ :Mn;m —Buck pein
OVER THE PAST WEEK, were you ble ©: WOoA W W UNABLE (Lo “Urusud bruising or bleedng  Juauses Use of drugs o s0kd n swres
ANY SOME  MUCH  d® —Orher skin —Yomiting J-dmm a
LS of hair ' Constipation —More than drinks per dey
= Ovems yourse¥, inchuding tying hodeces sd doimg b 00 D1 02 O3 s sl Dt Hoody seocs e e ]
b, Get in and ot of bed? =] o1 = = 1 Problems with hearing " Problems with uringtion Mm
< Lita full o or ghess © your mouth? [=] C1 0 =) M Dy :’!fpnhm —Gynecological (female) problems __ Problems with
& Walk cumdoors on Bk gound) 5 o1 © CE e I oot woth o e Dl v ey
©. Wazh and dry your ertre body? 00 =¥} o2 03 m g; —Dry mouth :mpﬁ»muaﬂa —Burming in sex orgens
. Bend down 1 pick wp dothing from e foor? 20 o1 D2 o3 w —Problems with smel or taste  _Muscle —Problems with socid sctvities
g Tum regular faccets on and off? [=] D1 = [=] i Bty Please check (V) here if you have had none of the above over the last month:
R Get in and oue of a car. Bus. wain, o dirplune? =) o1 O =] B4 48 6. When you awakened in the moming OVER THE LAST WEEK, did you feel stff? ONo O Yes
i Walk two miles o Bree kiometers, i you wish? o o1 [= o lety ez I "No,” please go to Item 7. IF “Yes.” please indicate the number of minutes___  orbours
}. Paticpete in recretiond acivities and 5901 o5 you wish? =] o1 = =] el you are as fimber a5 you will be for the duy.
2PN (105 7. How do you feel TODAY compared to ONE WEEK AGO? Please check () only one.
k. Geta soes? [=X'] O 022 033
L Oust with fodings of = g > 5o oL 022 0L Much Beczer O (1), Better O(2), the Seme O(3), Worse O(4). Much Worse O (5) than one week a0
m. Deal with o o biue? Q0 01 0222 03 &uowdl-do ’ used haart rate, sy of breush) for 3t least
APTGL (2105 P‘Mﬂm 3{

2. How much pain have you had because of your condition OVER THE PAST WEEK?

Please indicate below how severe your pain has been:

MWMOOO0O0O0O000000000O0O0 OO0 O O PINASBADAS
PAIN © 05 18 15 15 25 13 15 42 45 50 £5 €0 &5 70 75 49 45 90 95 0 ITCOUD BE

3. Please place a check (V) in the appropriate spot to indicate the amount of pain you
nh@hﬁyh-ddhj&lmwm

4. Considering all the ways in which illness and health conditions may affect you at this

time, please indicate below how you are doing:

VIRF O 0000000000000 00000O0 O VERY
WELL 0 051.01520253.03.54.04550556.06.57.07.58.08.59.09.5 10 POORLY

Page 10f2

PLEASE TURN TO THE OTHER SIDE

O 1.2 times per week

NO PROBUEM

ONo OYes An operation o new

' 80

10. Over the last ¢ months have you had: [Plesse chack
i:: 0 m OYe:

2 Uben:—t-qlﬂ)y(ﬁ) O Cannct exercize due to dsubility! handicap (9)

9. How much of 3 problem has UNUSUAL fatigue or tiredness been for you OVER THE PAST WEEX?
FANGEIS OO0 0000000000000 00000O0 MNRESA
© 65 10 15 20 25 30 35 40 45 S0 S5 €0 €5 70 75 £ 83 99 95 10 MAOR PROSUEM

m’ 3) of arthritiz or cther medication

ONo OYes Medica emergency or stey nhoprsl ONo OYes
ONo OYes A fall, broken bone, or ather otveums ONo OYes W)d
HS=>12 ONo OYes An important new symptom or probiem  ONo OvYes M)d:c-ckm"nhmd
ONo OYes SdtMs)dqmathq ONo OYes Change of medical inmurance, Medicare, exc.
MS=61.12 ONo OYes Smoke Ggarettes regulady DONo OYes Change of primary care or other docor
LS=316 Please explain any “Yes™ answer below, or indicate any other health matter that affects you
R=Q8
SEX: O Female, O Male ETHNIC GROUP: O Asin, OBlack, O Hspenic, O White, O Other,
Your O M“h*dwd“mbﬂ*ﬁ
Work Status: O Full-time, O Part-time, O Disabled 1 3 4 S6 7 8 %0
© Homemakar, O Sef-Employed, ORecred, u II 1) ll 15 16 17 18 19 0
O Seeking work, O Other, Please write your height:
awh indhes or am
Your Name Date of Birth Today'sDate _______
FOR OFFICE USE ONLY: 1 have reviewed and recorded reles
RO2INP2R D e

Capygfe Hanth Raport Sarviom, 20,

Copygit: Mesth Rapurt Servome, Tetph

Fig. 1. Two-page MDHAQ/RAPID3 (multidimensional health assessment questionnaire/ routine assessment of patient index data).

(94) reduced to 5 times as a Rheuma-
tology Attitudes Index (95). Although
valid and reliable, the deleted scales
were replaced for greater incremental
information regarding management and
prognosis within two pages.

8. Recognition that when patient-re-
ported data did not agree with physi-
cian impressions, the data were not
dismissed with a presumption that the
physician was “correct,” but rather that
the patient data were “valid” and accu-
rate, although clearly requiring inter-
pretation by the rheumatologist, such as
whether a high pain score is a result of
inflammation, damage, or distress (11)
or recognition of patterns of MDHAQ
data as clues to distinguish fibromyal-
gia from RA (92,96, 97).

9. The goal of providing useful clinical
information efficiently led to develop-
ment of a 4-page MDHAQ on 2 sheets
of paper (Fig. 3), as a new patient intake
questionnaire (26, 98). The 3™ page
contains a traditional “past history,”

including illnesses, hospitalisations,
surgeries, allergies, family history, and
medications, for entry into a medical
database. The 4™ page includes a review
of medications and requests for patient
consents to be monitored periodically
(every 3, 6 or 12 months), if she/he does
not return to the same clinical setting,
as well as for sharing her/his data with
colleagues of the patient’s physician for
medical research (26, 98).

10. A patient-friendly report to the pa-
tient for her/him to amend, correct, and
update new information concerning
demographic data, medical history and
medications (99) (Fig. 5), to be avail-
able to health professionals at the next
visit. This feature has now been rein-
corporated into an electronic version of
MDHAQ presented later in this article.

11. Value to the physician to save time
at each visit also was an important con-
sideration. Examples include:

a) provision of scores for physical func-
tion, pain, global status, fatigue in flow-
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sheets for comparisons over time (Fig. 4),
b) pertinent negative information in the
patient history to help improve doctor-
patient conversation (77),

¢) adding documentation with minimal
effort on the part of the physician in pa-
tients with all rheumatic diseases (22,
31,76, 100-102).

12. Physician reports of the patient’s
self-reported past medical history on

Fig. 2. “Plan-Do-Study-Act of continuous qual-
ity improvement (CQI).
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Fig. 3. 4-page new patient MDHAQ/RAPID3 intake questionnaire for past history - illnesses, surgeries, allergies, family history, social history, medications,

etc. in standard format (26, 98)
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pages 3 and 4 of the MDHAQ in a medi-
cal record format for entry into a medical
record (99) (Fig. 6), which saves 1015
minutes for each new patient (26, 99).
Information concerning mechanisms
for pain, fatigue, and other problems
experienced by patients is not provided
the MDHAQ), but by more detailed and
lengthy research questionnaires, which
are not feasible in routine clinical care.
Nonetheless, despite many published
reports of excellent questionnaires in
rheumatology noted above (1, 2, 29,
38-64), the only quantitative data in the
medical records of most rheumatology
patients often are laboratory tests (103).
Therefore, possible benefits of major
advances in quantitative clinical meas-
urement of rheumatic diseases to guide
physicians’ decisions are available for
only a minority of patients seen in regu-
lar care. Availability of 80% of the data
in 100% of patients appears preferable
to 100% of the data in 5% or less of pa-
tients (104), particularly with a database
reporting flow-sheets to monitor patient
status over long periods.

The MDHAQ compared to the HAQ

As noted above, modification of the
HAQ (1) to the MDHAQ (30, 31) is
now recognised as a continuous quality
improvement (CQI) program in routine
care, rather than a research program (21,
25, 26). Both the HAQ and MDHAQ
are simple 2-page questionnaires on
one sheet of paper which score physical
function, pain and patient global esti-
mate, the 3 patient self-report measures
among the 7 measures in the RA core
data set (105), as quantitative data rath-
er than as narrative descriptions. Both
questionnaires (Table II) are completed
by a patient in 5-10 minutes, and both
have templates for quantitative scores.

The HAQ includes 20 activities, in 8
categories of 2 or 3 activities each, for
a total of 20 activities. The MDHAQ
initially included 8 activities, 1 from
each of the 8 HAQ categories, which
was found to provide similar informa-
tion to the HAQ, but allow space for ad-
ditional scales (29). In the 1990s, it was
noted that many patients had scores of
“zero” on the HAQ and modified HAQ
(MHAQ) (29), suggesting “normal”
physical function, despite reporting on-

going limitations to perform more dif-
ficult physical activities (floor effects)
(31). Therefore additional complex ac-
tivities were added as an MDHAQ (31),
ultimately 2 activities, “walk 2 miles or
3 kilometers” and “participate in sports
and recreation as you would like,” for a
total of 10, which facilitated scoring and
provided values similar to the HAQ (30,
31, 106). The VAS for pain and patient
global estimate on the MDHAQ are in
a 21-circle format, rather than a 10-cm
line as on the HAQ (107) (Fig. 1), which
facilitates completion by patients and
scoring by doctors and staff.

RAPID3 is an index of only the 3 RA
Core Data Set patient self-report meas-
ures of physical function, pain and pa-
tient global estimate (69, 108). RAP-
ID3 is calculated easily on the pencil
and paper MDHAQ, using a scoring
template for physical function (FN) to
convert the sum of ten 0-3 scores (range
0-30) to a 0-10 physical function score
through division by 3, and small boxes
to record the FN score, and VAS scores
for pain (PN) and patient global esti-
mate of status (PATGL) (each scored
0-10). The sum of these three variables
is the composite RAPID3 score (0-30).
RAPID3 on an MDHAQ requires about
5 seconds to score, compared to 42 sec-
onds for the HAQ, and almost 2 minutes
for a DAS28 or CDAI (109).

Four categories of RAPID3 scores — for
high, moderate, low disease severity,
and remission in RA — are correlated
significantly with similar categories ac-
cording to DAS28 and CDAI (70, 108,
109). Thus RAPID3 can be useful in
implementing a treat-to-target strategy
in usual clinical care (22, 37), analogous
to DAS28 (110) or CDAI (111) while
offering a number of pragmatic advan-
tages over the other indices (37, 68),
primarily that all measures are provided
by the patient.

The MDHAQ includes 3 psychological
items concerning sleep quality, anxiety
and depression in the patient-friendly
HAQ format (Table II, Fig. 1); the de-
pression query is correlated significant-
ly with the Beck Depression inventory
(31), and provides a useful screening
query. Also included is a rheumatoid
arthritis disease activity index (RA-
DAI) self-report joint count (52), which
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is correlated significantly with tender
joint count (r=0.55) and swollen joint
count (r=0.42), in the same range as
ESR with CRP (r=0.50) (109).

The MDHAQ includes a 60 symptom
checklist (Table II), introduced initially
to serve as a review of systems, which
provides a useful screen for non-in-
flammatory problems of distress, such
as fibromyalgia or depression, in pa-
tients who check more than 16-20 of 60
symptoms. This finding may be particu-
larly helpful in patients who may also
meet formal criteria for RA, systemic
lupus erythematosus (SLE) osteoarthri-
tis (OA) or other rheumatic disease, and
have secondary fibromyalgia (92, 97),
which may affect negatively responses
to therapy.

The MDHAQ includes a 0—10 VAS for
fatigue, regarded by many patients as a
prominent problem affecting RA (112),
SLE and other rheumatic diseases. A
query concerning the frequency of exer-
cise also is included; limited exercise is
as significant as smoking in the progno-
sis of 5-year mortality in normal older
individuals (113).

The patient also records responses to
12 queries concerning recent medical
history (Table II) — surgeries, illnesses,
hospitalisation, new medications, ad-
verse effects of medications, etc. At
most Vvisits, responses to these queries
are all “no”; availability of self-report
information from the patient can save
a physician 2-3 minutes. If a response
is “yes,” that information should be
known at the visit. Finally, demograph-
ic data, including date of birth, gender,
ethnic group, marital status, occupation,
and formal education level are queried,
so a database can be developed directly
from the questionnaire.

As noted above, a 4-page MDHAQ on 2
sheets of paper provides a standard new
patient intake questionnaire (26, 98).
The first 2 pages are the 2-page MD-
HAQ; the 3™ page contains a traditional
“past history;” the 4™ page includes a
review of medications, consents for
future monitoring and sharing of data
with colleagues of the physician. The
3 and 4™ pages can be developed into
a report for a physician for entry into a
medical record, which saves consider-
able time at each new patient encoun-




Electronic MDHAQ / T. Pincus

Table II. Comparison of health assessment questionnaire (HAQ) and multidimensional

health assessment questionnaire (MDHAQ).

HAQ MDHAQ
First report 1980 (1) 1999 (31)
Patient completion 5-10 minutes 5-10 minutes
Physician to scan (“eyeball”) 30 seconds 10 seconds
Time to score 42 seconds 5 seconds
Index HAQ-DI RAPID3
# Activities of daily living 20 10
# Complex activity None 2- walk 3 km, recreation
Pain visual analogue scale (VAS) 10 cm line 21 circles
Patient global VAS 10 cm line 21 circles
Psychological variables: sleep, anxiety, No HAQ format for sleep,
depression anxiety, depression
Symptom checklist No 60 symptoms
Fatigue VAS No 21 circles
Morning stiffness No Yes
Exercise status No Yes
Change in status No Yes
Medical history No Surgery, illnesses,
falls, side effects, etc.
Demographic data No Yes
Social history No Yes
Scoring templates No Yes
BMI: weight, height No Yes

ter, and a patient-friendly report for the
patient to update, correct and amend
information concerning her/his medical
history (26, 98).

The Present: Pragmatic and
scientific rationale for MDHAQ/
RAPID3 at every rheumatology visit
Many pragmatic and scientific features
of the MDHAQ/RAPID3 support its use
at all rheumatology visits (Table III).
The “pragmatic” value of MDHAQ/
RAPID3 (Table III) includes:

1. The patient does 99% of the work,
with minimal effort on the part of the
staff or rheumatologist. About 20% of
patients do require help, but help from
a health professional should be minimal,
as self-report generally is more reliable
than scoring by a health professional (1).

2. The MDHAQ allows a health profes-
sional to review information in 5-10
seconds that otherwise would require
10-15 minutes of conversation. None-
theless, self-report of medical history
information always requires conversa-
tion between patient and doctor and in-
terpretation by a knowledgeable health
professional, as is the case with any
laboratory test such as ESR or CRP, or
ancillary study such as ultrasound or bi-
opsy report (22).

3. The data inform doctor-patient com-
munication, facilitating a focus on is-
sues of greatest interest to the patient
and doctor (77).

4. The “new patient” 4-page intake
version of MDHAQ for new patients
includes a traditional “past history,”
including illnesses, hospitalisations,
surgeries, allergies, family history, so-
cial history, and medications, for entry
into a medical record and a request for
patient consent to be monitored periodi-
cally (every 3, 6 or 12 months), if the
patient does not return to the same clini-
cal setting, as well as for sharing her/his
data to with colleagues of the patient’s
physician for medical research (26, 98).

5. A report for the patient in a patient-
friendly format for the patient to amend,
correct, and update new information
concerning demographic data, medical
history and medications, to be available
to health professionals at the next visit.

6. A report for the physician in a medi-
cal record format for entry into a medi-
cal record (99), which saves 10-15 min-
utes at each new patient visit (26, 99).

The “scientific” value of MDHAQ/

RAPID3 (Table III) includes:
1. Physical function scores on a patient
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self-report questionnaire are more sig-
nificant than laboratory tests or radio-
graphs to predict most severe long-term
outcomes of RA, including premature
mortality (14, 81, 83, 84), as well as
work disability (14, 19, 86, 87, 114),
costs of care (115, 116), and joint re-
placement surgery (117). Five-year sur-
vival of RA patients with poor physical
function was in the range of 50%, simi-
lar to Stage IV Hodgkin’s disease and
3-vessel coronary artery disease (118).

2. Individual patient self-report meas-
ures of physical function, pain, and
patient global estimate of status are as
efficient as joint counts and laboratory
tests to distinguish active from control
treatments in clinical trials involving
adalimumab (119), abatacept (69, 70),
certolizumab (71), and infliximab (72).
Physician and patient global estimates
tend to have the highest relative ef-
ficiencies, followed by SJC, physical
function and pain on a patient question-
naire, while ESR or CRP and TJC are
generally the least efficient among the
seven core Data Set measures (72).

3. RAPID3 gives similar results to
DAS28 and CDALI to distinguish active
from control treatments in clinical tri-
als of leflunomide (120), methotrexate
(120), adalimumab (67), abatacept (69)
and certolizumab (71).

4. RAPID3 is correlated significantly
with DAS28 and CDAI in clinical trials
(67,69,71,120) and clinical care (108,
109), including categories for high,
moderate, low disease severity and re-
mission (70,71, 108, 109).

5. RAPID3 also provides criteria for
remission in RA in the ESPOIR cohort
of patients who received usual care in
France, as the prevalence of remis-
sion according to RAPID3<3+ SJ<lI
(RAPID3 <3 and <1 swollen joint) was
similar to ACR/EULAR Boolean crite-
ria, SDAI (simplified disease activity
index), and CDAI (clinical disease ac-
tivity index) (121).

6. Patient questionnaire scores are more
reproducible than formal joint counts
(122-128) by physicians, a phenom-
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Table III. Pragmatic and scientific rationales for MDHAQ/RAPID3 at each patient visit.

Pragmatic rationale

1

Patient does 99% of the work, with minimal impact on workflow or staff or rheumatologist for
about 80% of patients, although about 20% need some help.

The MDHAQ allows a health professional to review information in 5-10 seconds that otherwise
would require 10-15 minutes of conversation, but requires interpretation by a knowledgeable
health professional, as is the case with laboratory tests (22).

Data inform doctor-patient communication, facilitating a focus on issues of greatest interest to the
patient and doctor (77).

4-page intake MDHAQ for new patients includes a traditional “past history” for databases (26,
98).

Report for the patient in patient-friendly format for her/him to amend, correct, and update medical
history information to be available to health professional at next visit. (Note: A medical record is

alegal document that cannot be altered; however, a medical history database can be amended by
the patient for the next and future visits.)

A report for the physician formatted for entry into a medical record (99), which saves 10-15 min-
utes at most new patient visits (26, 99).

Scientific rationale

1

Physical function scores on a patient self-report questionnaire are more significant than labora-
tory tests or radiographs to predict most severe long-term outcomes of RA, including premature
mortality (14,81, 83, 84), as well as work disability (14, 19, 86,87, 114), costs of care (115, 116),
and joint replacement surgery (117).

In clinical trials, active treatment is distinguished from control treatment by individual patient
self-report measures of physical function, pain, and patient global estimate, and RAPID3 (67, 69,
71, 120), as efficiently as joint counts, laboratory tests (119, 150-152).

RAPID3 gives similar results to DAS28 and CDALI to distinguish active from control treatments
in clinical trials of leflunomide (120), methotrexate (120), adalimumab (67), abatacept (69) and
certolizumab (71).

RAPID3 is correlated significantly with DAS28 and CDAI in clinical trials (67,69, 71, 120) and
clinical care (108, 109), including categories for high, moderate, low disease severity and remis-
sion (70,71, 108, 109).

RAPID3 also provides criteria for remission in RA similar to ACR/EULAR Boolean criteria,
SDAI, and CDAI (121).

Patient questionnaire scores are more reproducible than joint counts by physicians (122-128).

RAPID3 is more likely to be abnormal in new RA patients than ESR (37), and RAPID3 identifies
incomplete responses to methotrexate and initiation of a biological agent while ESR does not
(102).

RAPID3 is effective to document change in clinical status in all rheumatic diseases (129).
Continuation of courses of DMARDs is more accurately described by observational data from
clinical care than by data from clinical trials (136).

A medical history is far more prominent in diagnosis and management decisions in RA than
laboratory tests or ancillary studies, in contrast to other chronic diseases, according to a survey
of rheumatologists and non-rheumatologists (13).

enon that may be explained, in part, be-
cause a single observer (in this case the
patient) is likely more consistent than 2
observers (a joint count has input from
both doctor and patient) (128).

7. RAPID3 is more likely to be abnor-
mal in new RA patients than ESR (37),
and RAPID3 identifies incomplete re-
sponses to methotrexate and initiation
of a biological agent while ESR does
not (102).

8. MDHAQ/RAPID3 is informative to
recognise change of patient status over
time in many rheumatic diseases beyond

RA (129), including systemic lupus ery-
thematosus (129, 130), osteoarthritis
(129), ankylosing spondylitis (129, 131-
134), psoriatic arthritis (129), gout (129),
vasculitis (135) and others (76, 129).

9. Effectiveness of DMARDs in RA may
be described more accurately by obser-
vational data from clinical care than by
data from clinical trials (136). For ex-
ample, a meta-analysis of 117 treatment
groups in 66 clinical trials reported in
1990, indicated no significant differ-
ences between 4 disease-modifying anti-
rheumatic drugs (DMARD:s), sulfasala-
zine, d-penicillamine, methotrexate, and
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injectable gold (1) (137). By contrast,
estimated duration of continuation of
1,083 courses of 6 DMARDs over 60
months in 477 RA patients at 5 years was
approximately 60% for methotrexate,
versus approximately 20% of hydroxy-
chloroquine, d-penicillamine, parenteral
gold, and azathioprine courses (136).

10. A medical history is far more promi-
nent in clinical decisions concerning
diagnosis and management in RA than
laboratory tests or ancillary studies, un-
like 7 other chronic diseases, according
to a survey of rheumatologists and non-
rheumatologists (13). Other compo-
nents of a patient encounter such as vi-
tal signs (e.g. hypertension), laboratory
tests (e.g. diabetes), or ancillary studies
(e.g. ulcerative colitis) (13) were more
prominent in other diseases (13).

The future: Electronic MDHAQ/
RAPID3 (eMDHAQ) designed to
interface with Electronic Medical
Record (EMR)

The HAQ and MDHAQ/RAPID3 intro-
duced quantitation and standardisation
of scores for physical function, pain and
patient global estimate into rheumatol-
ogy clinical trials and care.
Nonetheless, almost each site and clini-
cal trial in which the HAQ or MDHAQ
are collected from patients has used a
different format for entering data into a
computer, with different names for vari-
ables, coding of responses, etc. There-
fore, efforts to pool very similar data-
bases with HAQ or MDHAQ/RAPID3
scores and other RA core data set meas-
ures are quite labour-intensive.

An interesting example of the disadvan-
tages of different computer platforms for
indentical or similar data can be seen in
the 9 European early arthritis cohorts an-
alysed to establish new classification cri-
teria for RA. These criteria were based
on analyses of 3,115 patients in the 9
databases which distinguished patients
who developed RA from those who did
not develop RA (138). Although the 9
databases were about 80% identical,
pooling the data was a labour-intensive
process that required more than a year
(138). This process could have been per-
formed with minimal effort if the data
structures had been identical.



Electronic MDHAQ / T. Pincus

Table IV. Electronic MDHAQ (eMDHAQ): Proposed advantages to doctor and patient.

1

10

May be completed at home on the day before a visit, including 4 page MDHAQ to record illness-
es, hospitalisations, surgeries, allergies, family history, social history, medications, to facilitate
workflow in the clinic and have data available in database.

May be completed anywhere, including other doctor’s offices, vacation setting, etc. to record
quantitative data for informed clinical decisions.

All data in same computer platform at all sites which use same electronic MDHAQ system, for
ease of pooling and collaborative research, for all rheumatic diseases, particularly rare diseases
such as polymyositis, vasculitis, etc. for analyses of course and outcomes.

SPERA — Standard Protocol to Evaluate RA - Patient-generated standard history of comorbidities,
extra-articular disease, surgeries, medications, etc. recorded in standard database structure, avail-
able for pooling of data from different clinical and research sites.

Patient option for patient-administered, password-protected, secure, HIPAA compliant web site to
store past medical history - illnesses, hospitalisations, surgeries, allergies, family history, medica-
tions (26, 98), so patient completes only a single general medical history questionnaire for any
doctor, regardless of EMR.

Report to patient in patient-friendly format at patient-administered, password-protected, secure,
website for patient to amend, correct errors, and update history for future visits. (Note: A medi-
cal record is a legal document that cannot be altered; however, a medical history database can be
amended by the patient for the next and future visits.)

Option for patient to request and store at patient-administered, password protected website any
medical record information (such as visit note, operation note, discharge summary), regardless of
EMR in which the information is recorded, as PDF, if HL7, SMART on FHIR available not, to be
available for care of patient at any facility.

Periodic list with “tickler” function of those with no contact after 3, 6, or 12 months (at discretion
of the site, with no extra work of the part of the site) for automatic email and questionnaire to be
sent to those consented patients.

MDHAQ data available for seamless data interface with electronic medical record (EMR), using
HL7, SMART on FHIR - requires collaboration with EMR vendor, which could enhance seam-
less transfer to any EMR of items 3-8 above.

Report to physician in formatted as a medical record note of past medical history - illnesses,
surgeries, hospitalisations, allergies, family history, social history, medications (26, 98), available
for entry into any EMR without typing or dictation by physician or transcription by scribe, if HL7,

SMART on FHIR available.

Introduction of electronic medical re-
cords (EMRs) has retained the hetero-
geneity of electronic versions of the
HAQ, MDHAQ/RAPID3, and other in-
formative patient questionnaires. More
than 100 EMRs are used in different
settings in the United States, which
are incompatible with one another for
electronic data transfer (139). Available
EMRs at present do not take great ad-
vantage of capacities of computers, and
function more as simply stored paper
records (139). Therefore, a mandate
has been established for an interface
termed “health level 77 (HL7) to link
all EMRs, though a set of international
standards for transfer of clinical and ad-
ministrative data. HL7 and programs
such as SMART (Substitutable Medical
Apps, Reusable Technology) on FHIR
(Fast Healthcare Interoperability Re-
sources), the latest standard to be devel-
oped under the HL7 organisation (140,
141), allow exchange of electronic data
with any EMR, as of August 2016. Im-
plementation of these interfaces to date

has been relatively slow, however, and
unavailable at most sites.

It is ironic that several features which
were available 2 decades ago to im-
prove clinical encounters and outcomes
of routine care using MDHAQ (142-
145) have not been incorporated into
any EMR, as of August 2016. Such
features as flowsheets to compare MD-
HAQ scores, laboratory test results and
medications over time (Fig. 4), patient-
friendly reports to allow the patient to
amend, correct, and update new infor-
mation concerning demographic data,
medical history and medications (Fig.
5), and physician reports of the patient’s
self-reported past medical history in a
medical record format (Fig. 6), which
can save 10-15 minutes for each new
patient (26, 99), are not yet available.
An electronic MDHAQ/RAPID3 (eMD-
HAQ/RAPID3) is designed with the ca-
pacity to incorporate HL7 and SMART
on FHIR thereby allowing exchange of
electronic data with any EMR, and a
number of additional advanced features
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(Table 1V). The eMDHAQ/RAPID3
may be completed in a clinic setting, at
home on the day before a visit, or any-
where at any time for entry into a data-
base at a HIPA A (Health Insurance Port-
ability and Accountability Act)-secure
website. All sites that use an identical
platform for eMDHAQ/RAPID3 can
pool all available data seamlessly to ad-
vance knowledge concerning rheuma-
tology care and outcomes, particularly if
simultaneous laboratory test results and
medication data are available. Avail-
ability of these data would be greatly
enhanced with implementation of HL7
and SMART on FHIR, but coordination
of these data remains possible even with
“old-fashioned” data entry.

An intake new patient eMDHAQ/RAP-
ID3 similar to the 4-page paper version
(Fig. 3), is now being pilot (beta) test-
ed, so that a patient can record a com-
plete and accurate general past medical
history - illnesses, surgeries, hospital
isations, allergies to medications and
other substances, family history, so-
cial history, medications, demographic
data (19, 92). All these data can be en-
tered into an EMR efficiently, particu-
larly if HL7 and SMART on FHIR are
available. Implementation of HL7 and
SMART on FHIR would allow a note
to be available for entry into any EMR
without typing or dictation by physi-
cian or transcription by a scribe, saving
considerable time for the physician.
The patient can be offered an option to
save the medical history data completed
on the new patient eMDHAQ/RAPID3
at a patient-administered, password-
protected, secure HIPAA compliant
web site, to be retrieved by the patient
at any time or any site. When the pa-
tient completes the eMDHAQ, a query
appears: “Would you like a report of
the medical history questionnaire you
have completed sent to a patient-ad-
ministered, password-protected, secure,
HIPAA compliant web site, which you
can save, print, and provide electroni-
cally to any other physician or other
agency that might ask you to complete a
similar medical history questionnaire?”
This option would allow the patient to
complete only a single general medi-
cal history questionnaire for all sites at
which she/he is under care, regardless
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|[COMPLETED FLOWSHEET: 61 year old male with RA

PT Name DXICDS 7109 , Onsetimonry_ .  Record# e
Rheumatologist, s 1*Visitimery) 4Nov03, RF: Pos / Neg If+ titer___, ANA: Pos / Neg If+titer
Address City, ST Z2IP Home tel _
SSN# , DOB ,Sex M /F, Marital: Race:
Work st: Ccc: #Yrs Educ____, Consent given: Y / N, 1° MD — MD Tel
DATE 4Nov03 | 13Jan04 | 20Jul04 | 28cpO4 | 28DecO4 | OBFebOS | 28Mar06
y TUNCTIONALSTATUS (FN) (C-10) 33 ] ) ] ) £
o PAIN (PN) [0-10] 9.5 35 0.5 6.0 0 0.5
: PATIENT GLOBAL (PTGL) [0-10] 33 70 %] 35 ] o5
Q RAPID 3(0-30) 223 55 1.5 11.5/4.0 ©/0 1.0/0.3
PTIOINT COUNT (3T €T) [0-10] 15 [ ]
RAPID 4 [040) 134735 o0 1.0/0.3
PHYSICIAN GLOBAL (MDACT) [0-10] (X3 1.0 (X3
RAPID & [0-50) 19.9/4.0 1.0/0.2 1.5/04
WEIGHT (ib3) 167 163.8 159 168 166 171
BLOOD PRESSURE (mm/Hg) 114,70 131781 116/76 128/80 113,71 120/72 129,79
L ESR(mm/me) [M:0-20 F:0-30) a3 11 0 1 ) 14
A CRP (mg/eL) [0-10] 30 7 3 8 9.3
g WBC (thoufuL) [4-11] 63 71 81 EX) EX) EX)
R HGB(Q/CLM:14/F:12] OR HCT(%)[M:42/ 7:37) 16.8 15.9 16.1 16.6 17 153
: PUATELETS (thou/ul) [150-4C0) 179 184 703 207 177 193
: ALBUMIN (g/oL) [3.5-5.0] 39 44 4 44 4.6 41
y SGOT (U/L) [4-%0] OR SGPT (U/L) (+-40) 18 22 18 20 32 21
CREATININE (mg/aL) [0.7-1.5] 1.1 0.3 0.3 0.5 11 1.0

MED COOES: N- new Grog, 0-0n 3t Visk, X-tOXKRY, C-Change Gose, D-GBCoNtIE, T-taper, R-resume, 1-injection, V-only today

Neproxen O-380 Q6H | 440BID | 440BID | 440 BID | 440 BID | D-440 BIO
M Ranudine O-150 810 | 150 BID 150810 | 150 BID 150 BID 150 61D 7580
; ACClaminophen with Cocent 0-30 TID 30TID | D-30TID
é Prednizone N-3 QD CA48I0 | G360 T-3 810 T-2 810 TS QD
A Mchowexate N-10QWK | 20QWK | C-15QWK | 15QWK | C-25QWK | 15QWK | 15 QWK
: Foic Aod N-1QD 1Q0 TQ0 1Q0 1Q0 1Q0
O Acdimumad N-40 QOW 40 QoW 40 Qow
g Ocpo-Mearcl V80

Fig. 4. Flowsheet of MDHAQ/RAPID3 data, laboratory tests, and medications in 61-year-old male

patient with rheumatoid arthritis

of EMR, although unique medical his-
tory data for different specialties may
then be competed at different sites.
These capacities are possible even
without HL7 and SMART on FHIR, al-
though implementation could add con-
siderable efficiency, with added value
to the data.

The stored data could generate a report
to the patient in a simple, patient-friend-
ly format, for the patient to amend, cor-
rect errors, and update history in3 cat-
egories — demographic data, past medi-
cal history, and medications - for future
visits (Fig. 5). The patient is queried:
“Would you like an additional report of
the information you have completed in
an electronic or paper format for any fu-
ture medical encounters, which you can
amend, correct any errors, and add new
information?” It should be noted that a

medical record is a legal document that
cannot be altered, although a medical
history database can be amended by the
patient for the next and future visits.

A further option for the patient is to
request and store at the patient-admin-
istered, password protected secure eM-
DHAQ/RAPID3 website any medical
record information, such as a visit note,
laboratory test report, imaging study,
operation note, discharge summary,
etc. regardless of EMR. “Would you
like to have all medical record visits to
any doctor, health professional, hospital
stay, etc., sent to this secure web site, so
that you may collect all your own medi-
cal records, regardless of the EMR in
which they exist (as most are incompat-
ible), password protected and available
for your care anytime at any facility?”
The documents could be available for
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care of the patient at any facility and
any time, regardless of EMR. The pa-
tient could request that all information
be sent “automatically” to the eMD-
HAQ website without further request,
much as current EMRs allow automatic
forwarding of EMR data to referring
physicians.

The eMDHAQ/RAPID3 includes a
“tickler” function in the database, so
that consented patients who have no
entry in the database for, say, 3, 6, or
12 months (at discretion of the site), are
sent an automatically-generated email
and questionnaire, with no work on the
part of the doctor or staff. This feature
can be quite valuable to monitor the
long-term course of chronic rheumatic
diseases, data concerning which are
sorely lacking.

The eMDHAQ/RAPID3 platform also
includes screens for rheumatologists
to enter pertinent quantitative data. A
user-friendly homunculus includes a
single mannequin for both swollen and
tender joint counts, for 28 or 42 joints.
Also included is an entry form for a
RheuMetric (formerly RHEUMDOC)
checklist (Fig. 7), which includes a
physician global estimate, and 3 sub-
scale estimates for degree of reversible
findings — inflammation, infection; ir-
reversible signs — organ damage; and
distress — fibromyalgia, depression, hy-
pochondriasis, etc. (10, 11). The soft-
ware provides automatic calculations of
DAS28, CDAI, and SDAI, in addition
to RAPID3, if the component measures
are available.

The eMDHAQ/RAPID3 might involve
further implementation of a standard
protocol to evaluate RA (SPERA),
which initially was reported in 1999
(146-148). SPERA presents a stand-
ard, structured history of comorbidi-
ties, extra-articular disease, surgeries,
medications, etc. All clinical sites that
use the eMDHAQ/RAPID3 software
could collect the same data in the same
computer format in all patients with RA
for a SPERA. This process would allow
data in a standard database structure at
participating sites to be available for
pooling to conduct long-term observa-
tional research.

All of the above functions of eMD-
HAQ/RAPID3 would be enhanced by
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PATIENT INFORMATION REVIEW - Sample Patient #10003

PATIENT INFORMATION REVIEW - Sample Patient #10003

Our commiament to excelient medical came Includes Mantaning an accurate recond of your mayor health

Yoar of ¥ all correct, please check: If not,
information. We ask your help to assure that the record is comect and wp 1o date by reviewing 2 at this Sme. MEDICAL CONDITIONS Onset Dmmmm
Please make any addtions on the right side or the back of this page. f there are no comections. please mark Severe Allerges YEAR
where indicated to acknowledge you have reviewed this information.
Back or Spine Problems. YEAR
Basio Information Date of Last Update: 2008 nine:-: ehd:l-et - At YEAR
Patient: Sample Patiert #10003 plexee c — VEAR
Address 123 Anywhere Street Heart Attack YEAR
Springfeld, USA 00911-0911 i il
Phone:  (555) 6661212 Mental liness. YEAR
SSN: SSN-11.2222 - = B YEAR
3l corect, please check:
u please note changes below - Ory Eyes YEAR
Sex: Male Date Of Birth: 74/1770 Gastroesophogeal Refux YEAR
Education (years) 16 ¥ 3ll correct, please check: If not,
Occupation  REAL ESTATE Yout Hoephet (Coyretel) L0 e ot chanaes beiow
Work Status  Part-Time Tonsil YEAR wm :::
Marital § . Mo Dm&dSapm xﬁ-—iwh s
¥ all comrect, please check: ¥ not. B g
Contact Person 15 104 U SOMETING SUCh 85 SDNOE 0 3t nm&muﬁ Hemorhod YEAR General Hospital, USA
Name: Emergency Contact Name Deviated Septum YEAR General Hospital, USA
Address 780 Anywhere Road YEAR General Hospital, USA
Springfieid, USA 009110911 = o
Phone:  (556) 8660780 HOSEITMLIZATIONS Your Hospital Cityestats) D e note changes beiow
Relation Doughter NoReported Hospitalizaices  YEAR  General Hospital, USA
. s ¥ all correct, please check: If not, FAMILY MEDICAL HISTORY [] ¥ correct. please check: f not,
Primary Care Physician changes
o plexe note changes below FamBy  Avecc Datsof Yearof P ol a—
Name:  John H. Smith, MD Membder Brth  Death Major Health Conabions
Address 011 Medical Center Drive: Father Deceased 008 D00 Soke
Speingfieid, USA 000110911 Mother Deceased 008  DOD  Heat Amack
Phone: (917) 565-1212 Fac  (917) 5551212 Broher1  Decased 008  DOD  Mewt Amak
MEDICATION ALLERGIES e e
Micalon wSpray
Motrn
Penicilin
¥ all correct, please check: If not.
OTHER ALLERGIES (] Pladse aote tainges ba
Dust Mites
Grasses
Mokds
Pollens.
COpyrort© 2005, St REpOrt DEVICES, IiC.. TOMAONE A-SI0-441), £t IDRCE@onencom Copyront © 2000 Meath Report Denvices, Inc., Temaone: G46-40-441), E-mat InpncesQoma con
PT:  Sample Patient #10003 MR#:  SMP#10003 Fis. 5. Patient- : .
e o Fat o e e e i e e Bl : — ig seamless transfer with any EMR which
medication and indicate whether you ﬂuamm&ehﬂ\nﬂ. ﬁmhﬁﬂn&m frlendl)’ report to the has HL7 and SMART on FHIR HOW-
plasseindicate how heiphl the m’ﬁ::"&”"“h medicaion. patient, for review o . ’
I — —CmmMT — el ond so shehe may CYeD initial implementation does not
N S, v S MO o o s DY e amend, correct, and  require HL7 and SMART on FHIR.
update new infor-  As noted, although implementation
Clpms [ . a0 — mation  concerning : : :
[a - S 1 aeow O a] dical hist s mandatory, collaboration with the
bt R e el e e medica story  a . . . .
[ feo— 2 £ Bmwe 0O o_ _ _ _ _ encounter or for fu- EMR vendor is required, and dissemi-
Clsrsne = 2 esew O O__ _ ture encounters (99).  nation has been slow, though should
Oumenree 1 oxeome O o become available over the years to en-
Oveacs om 1 omenw a o_ _ _ _ _ hance the value of the data.
Orecasax Py 1 SxzDuy a_ o__ _ _ _
o sadesa a a .
- o e B e e Concluding thoughts
O vyera o 1 AaSieeard a o___
Dlovew S o a o Development of an eMDHAQ/RAPID3
Please List Any New Medication presents a number of features that seek

0ooooo

111

Copyrgt © " Meaith Report Servioes, ., Telephone: et miprOmOgral.com
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to overcome limitations of current use
of pencil and paper. While simple in
concept, implementation of many of
these features present complexities to
workflow that were experienced in the
introduction of the EMR, which were
unsettling in many clinical settings
(139). Introduction of an eMDHAQ/
RAPID3, which is not a legal document
(until introduced into a medical record),
appears to allow a more gradual intro-
duction of each feature, some of which
may never be implemented, over a dec-
ade or more. Each interested clinical
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Past History Database - Sample-2 Patient

MR #: 05139316
MD: Theodore Pincus, M.D.

Tel: (615) 3834630
Tel: (615) 936-2152

DOB: 5/30/40
Fax: (615)938-2150

Data Last Reviewed: 3/17/96

PC MD: Susan Doe, M.D. Tel: (615) 936-1014  Fax: (615) 936-1672

lingsses Year (Age) lilnessos Yoar (Aqe)
Prostate Problem 1965 (25) Rheumatoid Arthritis 1984 (44)
Osteoarthritis 1972 32) Back or Spine Problem 1976 (36)
Depression 1976 (36) Mental lliness 1960 (20)
Alcoholism 1965 (25)

Operations | Date Surgeon, Hospital, City

Tonsillectomy/Adanoidectomy 1942  Good Samaritan,Lexington, KY

Sutures for Dog Bite i 1047 Dr.Reed's Office Lexington,KY

Lymph node biopsy | 1972 Dr.Rosenfeld, Vanderbilt Hospital Nashville, TN

Ankle Fracture 1872  Dr.Brooks, Vanderbilt HospitalNashville, TN

Other Hospital Admissions

Bladder / Kidney Infection 1895  Vanderbilt Hospital Nashvilie, TN

Drug Allergies  Stelazine, Seconal, Mellaril

Other Allergies None

Family History Status Year of Birth Age at Death llinesses or Cause of Death

Father Daad 72 Massive Heart Attack, Diabetes 1!

Mother Alive 1910 (87) Osteopsrosis

Brother Alive 1843 (54) Lumbar Disk. Tourette's Syndrome

Sister Alive 1938 (61) None

Son Allve 1868 (28) None

Son Alive 1971 (26) None

Social History

Marital Status: Married Education (Years): 20

Qcc ion: Professor / Ast Work Status: Working full time

Revlew of Systems:

General: No faver; No weight gain;
Skin: No newrash; No urticaria: No alopecia;
HEENT: No dry eyes; No other eye problems;
No sores in the mouth; No dry mouth;
Respiratory: No cough; No dyspnea; No wheezing.
Cardiac: No chest pain; No palpitations;

No weight loss; Has unusual fatigue; No adenopathy; No anorexia.
No other skin problems.

No hearing problems;
No problems with smell;

No ringingin esrs; No stuffy nose
No problams with tasto

No ankle edema.
dysphagia; No heartb No abd

Gastr inal: No dysp

No oonstlp;tlon:

No gynecological (female) problems;

No ciarhea; No dark stools;
Genitourinary: Has uninary frequency; Has dysuria; No abnormal vaginal bieeding;
Has sexual problems.

inal pain; No nouson; No vomiting:
No bloody stool.
No facial edema;

Neurological: No headaches; No b
Mt 1 .

P No paralysi

ofarmsorlegs: No dysesthesia.

Has le pain, aches, or cramps; No muscie weakness; Hae hand swelling;

Has joint swelling; Has jointpain; No back pain, No neck pain.
Hematological: No unusual bleeding; No unusual bruising.
Psy 1c: No p %, No y. No p 1S with thinking; No probiems with memory;
Has problems with sleeping.

Habits: Doesnt use drugs not sold in stores: Doesn't smoke: No more than 2 alcoholic drinks per day

Fig. 6. Report to physician of patient self-reported past-history in a medical record format, available
for possible entry into a medical record as entered data rather than narrative transcription (99).

site may proceed at a level of comfort
appropriate to the workflow of the set-
ting, recognising expertise in informa-
tion technology, goals of the physician
and staff, and possible requirements for
documentation as they may develop.

A first step is to collect eMHDAQ/
RAPID3 patient data and physician
RheuMetric data electronically. This
change may appear relatively simple if
the transfer of information were from
a desk of a patient to the desk of the
physician, but introduces complexities
to the workflow of the clinical setting.
Indeed, pencil and paper may be an ap-
propriate initial step in many clinical
settings with no previous experience in
the use of patient questionnaires. Other
settings may choose to begin directly
with an eMDHAQ/RAPID3, particu-
larly if advanced skills are available.
Pencil and paper may be maintained in

some settings at this time and for the
foreseeable future, although ultimately
it would appear that all information
in medical care will be recorded in an
electronic format.

A second step is to introduce seamless
exchange of data from the eMDHAQ/
RAPID3 and RheuMetric with an EMR
using HL7 and SMART on FHIR.
Again, this undertaking is not trivial,
as collaboration with an EMR vendor
is required, often involving additional
intermediaries outside of solo- or rheu-
matology-only group practice settings.
Implementation of HL7, although
“mandatory,” may involve months of
planning, waiting for higher priorities
of an institution or EMR vendor.

The advantages of HL7 and SMART on
FHIR to have potentially “automatic”
exchange of laboratory test results and
medications from an EMR to a com-
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mon database are not underestimated.
Nonetheless, entry by a physician or
assistant of eMDHAQ/RAPID3 scores
for function, pain, patient global esti-
mate, RAPID3, fatigue, and number of
symptoms may appear a great burden,
but can be accomplished in a few sec-
onds, sometimes fewer than required
to change screens for other functions.
Introduction of an eMDHAQ/RAPID3
while anticipating later implementation
of HL7 and SMART on FHIR to facili-
tate direct exchange with an EMR, may
be appropriate in many rheumatology
settings.

A common eMDHAQ/RAPID3 and
RheuMetric would allow pooling of
data from many rheumatology sites, fa-
cilitating the capacity of any rheumatol-
ogy office site to contribute to important
advances in theumatology with no extra
work on the part of the rheumatologists,
staff, or patient, particularly for rare
diseases such as polymyositis, vasculi-
tis, etc. for analyses of course and out-
comes. A patient option to save the data
from a completed eMDHAQ/RAPID3
at a patient-administered, password-
protected, HIPAA compliant web site
to store past medical history, so the pa-
tient can complete only a single general
medical history questionnaire for all en-
counters with health professionals, re-
gardless of EMR, also does not require
HL7 and SMART on FHIR.

A third or fourth step would introduce
additional value-added features of an
eMDHAQ/RAPID3 database (Table
IV), including reports to the physician
— formatted as a medical record note,
reports to the patient — formatted in a
patient-friendly format for the patient to
amend, correct errors, and update his-
tory for future visits, option for patients
to store any medical record information
from any source or any EMR at a pa-
tient-administered, HIPAA-compliant,
password-protected website, and “tick-
ler” function for the rheumatology site
to contact patients not seen for 6 or 12
months to monitor long-term outcomes,
with minimal additional work for no
doctors and staff. These features would
appear to require seamless transfer in-
volving HL7 and SMART on FHIR,
and full implementation may involve
decades.
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R937.02 RheuMetric:™ PATIENT

,MR# , DATE ,P1

PHYSICIAN Check if new Pt [, If not: Yr of 1% visit to this doctor
INITIALS Yr of 1* visit to this site
=

1. a. PHYSICIAN GLOBAL ASSESSMENT (DOCGL) at this visit:
EXCELLENT OOOO0O0000000000000000O0O VERY POOR

005 1152253 354455556657 758859 9510

I

2. DISEASE ACTIVITY, DAMAGE and DISTRESS:

b. Degree of INFLAMMATION or REVERSIBLE DISEASE (DOCINF) at this visit:

NONE

O00000000O00O0OO00O0O0O0O0O MOST SEVERE

005 1152253 354455556657 7588599510

c. Degree of joint or organ STRUCTURAL DAMAGE or IRREVERSIBLE DISEASE (DOCDAM) at this visit

NONE

O000000O000O0O0O00O0OOOOOO MOST SEVERE

0051152253 354455556657 7588599510

d. Degree of DISTRESS (findings due to neither inflammation nor damage, eg, fibromyalgia)(DOCSTR):

NONE 600000000000000000000 HMOSTSENERE
0051152253354455556657 758859 9510
e. If DOCGL>2, % of clinical decision based on (total=100%): inflammation,
damage
distress

f. If DOCGL>2, proportion of clinical decision due to (total=100%):

rheumatic disease(s)
non-RD(s)

g. OVERALL CHANGE in clinical status compared to one week ago (DOCCHG) (please Y one):

O Much Better (1), O Better (2), O the Same (3), O Worse (4), O Much Worse (5)

3. PROGNOSIS

i. WITHOUT therapy (Y one): [J Excellent (1), O Very Good (2), O Good (3), O Fair (4), O Poor (5)

j. WITH therapy (V one):

O Excellent (1), O Very Good (2), 0 Good (3), O Fair (4), O Poor (5)

—

4. DIAGNOSIS k. Primary (1°) Rheumatic diagnosis: (May be provisional):

1. Diagnostic certainty - 1° Rheumatic diagnosis: [0 High (1), [0 Moderate (2), O Low (3), O None (4).

m. Year of 1st symptoms: , Month, if <2 years:

n. Other diagnoses a. , b.

Year of Diagnosis:

s C.

PATIENT ETHNICITY: [ Asian, O Black, [ Hispanic, Oindian, [0 White, [ Other.

Copyright: Health Report Senvices, Inc.

Tei: 1-615-479-5303

Email: fedpincusgmall com (Please specify)

Fig. 7. RheuMetric physician checklist to record patient levels of inflammation, damage and distress
as quantitative data rather than as narrative impressions (140)

Finally, it is recognised that the pen and
paper 2- and 4-page MDHAQ were fa-
cilitating clinical care, improving doc-
tor-patient communication, saving time
for patients and doctors, facilitating
research concerning the natural history
of disease, results of therapies and long
term outcomes for more than 30 years
(21,22,77,106, 129, 149), and remains
available for these purposes.

An electronic version and even inter-
change with the EMR are not required,
although these tools can add consider-
ably to the value of the data collected
with minimal additional work for a
physician and staff.

At the same time, the capacity for HL7

and SMART on FHIR to exchange of
data with an EMR has been built into
an eMDHAQ/RAPID3, to hopefully
resolve a “tower of Babel” approach
which characterises current implemen-
tation of many electronic versions of
MDHAQ and RAPID3, which perpetu-
ate electronic incompatibility similar to
EMRs. However, none of these features
need be used to implement the basic
purpose of MDHAQ/RAPID3 to im-
prove clinical care. The principles of
value and feasibility as priorities over
technology which have guided MD-
HAQ/RAPID3 over the years, might
also guide eMDHAQ/RAPID3 in the
coming years.
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