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Abstract

Electronic questionnaires for pain assessment are becoming increasingly popular. There have been no published reports to establish the

equivalence or psychometric properties of common pain questionnaires administered via desktop computers. This study compared responses

to paper (P) and touch screen electronic (E) versions of the Short-Form McGill Pain Questionnaire (SF-MPQ) and Pain Disability Index

(PDI), while examining the role of computer anxiety and experience, and evaluating patient acceptance. In a randomized, crossover design

189 chronic pain patients completed P and E versions of the SF-MPQ and PDI, and self-ratings of anxiety, experience, relative ease and

preference. Psychometric properties were highly similar for P and E questionnaires. For the SF-MPQ, 60% or more of subjects gave

equivalent responses on individual descriptors and PPI scale, with 80% rating within ^1 point for an 11-point VAS. Correlations for the

SF-MPQ scales ranged from 0.68 to 0.84. For the PDI, 60% or more of subjects responded within ^1 point on individual questions, and

the total score correlation was 0.67. Comparison of mean difference scores revealed no significant differences between modes for any of the

questionnaire items or scores. Anxiety and experience scores showed no significant associations through correlations and high/low

comparisons. Although nearly half of subjects reported no computer training, anxiety ratings were low, and considerably more subjects rated

the E questionnaires as easier and preferred. Findings are consistent with test-retest reliability data, and support the validity and acceptance of

electronic versions of the SF-MPQ and PDI.

q 2004 International Association for the Study of Pain. Published by Elsevier B.V. All rights reserved.
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1. Introduction

Standardized, psychometrically validated self-rating

scales and questionnaires are important tools in pain

assessment. The vast majority of these questionnaires

have been validated for a paper-based, self-report format

of administration.

Electronic technologies have offered much promise for

health assessment: data management capabilities, improved

adaptability, enhanced ergonomics and appeal, and more

truthful responding for sensitive questions (Bock et al.,

1999; Fawdry, 1989; Hufford and Shields, 2002; Kleinman

et al., 2001; Lucas et al., 1977). However, questions

regarding the equivalency of electronic and paper formats

have appropriately been raised: Are there perceptual,

cognitive, or emotionally-based differences?

(Booth-Kewley et al., 1992; Wilson et al, 1985). Pro-

fessional organizations such as the American Psychological

Association (1986) have recommended that equivalency be

empirically evaluated. A growing base of research supports

the use, equivalence, and acceptance of electronic ques-

tionnaires in diverse areas of health assessment (Fawdry,

1989; Kleinman et al., 2001; Paperny et al., 1990; Pouwer

et al., 1998; Skinner and Allen, 1983).

Electronic pain assessment systems have been developed

and evaluated for more than a decade (Swanston et al.,

1993), but have only begun to gain widespread appeal

through the advent of palmtop computers (PTCs). A PTC-

based version of a 5 cm visual analogue scale (VAS) has

been validated through psychophysical techniques (Jamison

et al., 2002). Electronic diaries for pain assessment have

been shown to have good psychometric properties (Jamison

et al., 2001; Peters et al., 2000). A 6-point pain intensity
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scale within a transcutaneous electrical nerve stimulator was

found to have good concurrent validity with traditional pain

scales (Scudds et al., 2003). The size, format and

applications for these devices have focused their content

on brief rating scales.

A touch-screen electronic assessment of chronic pain

using the McGill Pain Questionnaire has recently been

reported to have good acceptance and completeness across

gender, age, ethnicity, education, and computer experience

(Wilkie et al., 2003). However, reported equivalence of

electronic and paper responses was based on descriptive

analysis of a small sample of unpublished data. Watson et al.

(2002) reported good validity and acceptance for a

computer-assisted postoperative pain interview for children.

However, there have been no published reports to establish

equivalence or psychometric properties of pain question-

naires administered by desktop computers.

Receptiveness and responses for electronic assessments

can be influenced by computer anxiety and experience

(Igbaria and Iivari, 1995; Tseng et al., 1997), possibly

mediated by computer self-efficacy (Igbaria and Iivari,

1995). Computer anxiety has been found to be more

common among individuals who are female, older, lack

computer experience, with lower expectations and trait or

math anxieties (Gaudron and Vignoli, 2002; Heinssen et al.,

1987; Igbaria and Iivari, 1995).

The goals of this study were: (a) to compare distributions

and reliabilities of responses to electronic and paper

versions of two widely used pain questionnaires (Short-

form McGill Pain Questionnaire; Pain Disability Index),

(b) to evaluate agreement in responses between the two

modes, (c) to determine if differences were associated with

computer anxiety or experience, and (d) to determine

subjects’ relative preferences and perceived ease of use.

2. Methods

2.1. Subjects

As part of their initial evaluation at a multidisciplinary,

university-based pain management clinic, 200 patients with

chronic pain were recruited for participation in the study.

Completion of the questionnaires under study, in either

paper or electronic format, was a requirement of their

clinical evaluations. Eleven randomized subjects did not

complete the study or provided incomplete data on paper

questionnaires and were excluded from analyses. They did

not significantly differ from the remaining sample in terms

of age, gender, education level, pain location or duration

ðP . 0:05Þ: The study was approved by the Human

Investigation Committee of the university’s Institutional

Review Boards, and all subjects provided informed consent

to participation. Patients were excluded from participation if

they were less than 18 years of age, or were illiterate.

Subjects received no compensation for their participation.

Subjects were 63% female, 84% Caucasian and 12%

African American with a mean age of 47.5 years ðSD ¼ 12:8;

range 18–82). Primary pain locations included low back/-

sacral (21%), lower limbs(24%),head/face/neck(18%),other

single sites (19.1%), or a combination of major body sites

(18%), based on the classification system of the International

Associationfor theStudyofPain.Theaveragedurationofpain

at time of assessment was 68 months ðSD ¼ 94Þ: Fifty-one

percent of subjects were married, with 30% having a high

school education and another 44% having some level of

college training. The educational level of the sample was

higher than that of the general clinic population due to the

literacy requirement.

2.2. Materials

The Short-form McGill Pain Questionnaire (SF-MPQ;

Melzack, 1987) and Pain Disability Index (PDI; Pollard,

1984) were selected for the equivalency comparison

because of their inclusion in standard assessments in our

clinical setting, widespread use in chronic pain assessment,

acceptable psychometric properties, ease of comprehension,

and brevity.

The SF-MPQ is a widely used measure of the sensory,

affective and intensity dimensions of pain. It has been

translated from English into several other languages

(Melzack and Katz, 2001). It is comprised of 15 pain

descriptors (11 sensory, 4 affective) from the McGill Pain

Questionnaire (MPQ) (Melzack, 1975), rated on a 4-point

severity scale, with ratings summed to produce the Pain

Rating Index (PRI), as well as sensory and affective

subscales. Pain intensity is assessed with a 10 cm visual

analogue scale (VAS) and a 6-point present pain intensity

(PPI) scale. Good consistency, validity, treatment sensi-

tivity and discriminant ability have been demonstrated

(Melzack, 1987; Melzack and Katz, 2001). Test-retest

reliabilities have not been reported for English PRI or PPI

scales, with the exception of data showing low mean change

scores over 3–8 week periods in a small sample of cancer

patients (Dudgeon et al., 1993). They are moderate to high

for the corresponding PRI scales of the MPQ ðr ¼

0:76–0:83Þ; but vary considerably for the pain descriptor

categories ðr ¼ 0:29–0:83Þ (Love et al., 1989). They are

moderate to high for Greek and Swedish versions of the

SF-MPQ (correlations 0.58–0.98, same day to 1 month

periods) (Burkhardt and Bjelle, 1993; Georgoudis et al.,

2000). The VAS has been extensively validated as an

independent scale (Jensen and Karoly, 1992). Test-retest

reliabilities are moderate to high for experimental pain

(mean differences 0.7–1.2 on 10-unit scales, to r ¼ 0:90Þ;

and for pain affect ratings for clinical pain ðr ¼ 0:70–0:90Þ

(Price et al., 2001). Because the input format of our

electronic questionnaire limited sensitivity on the VAS to 11

points (0–10), responses from the paper format were scored

in the same manner by rounding. Equivalence of 101-point
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paper and electronic VAS ratings has been demonstrated

(Jamison et al., 2002).

The PDI is a brief measure of pain-related disability,

assessing perceived impairment of functioning across seven

areas of daily functioning. It has been found to be an

internally consistent ða ¼ 0:86Þ measure of perceived

disability, with good concurrent, criterion-related and

discriminative validity in a variety of inpatient and

outpatient pain populations (Pollard, 1984; Tait et al.,

1990). Its reported stability is moderate (test-retest r ¼

0:44Þ; though published data were for an 11–307 day

interval and may reflect factors other than the measure’s

reliability (e.g. external treatment effects, regression to the

mean). Although a two-factor structure was initially

identified for the PDI, the balance of research supports a

single underlying factor (Jacob and Kerns, 2001).

For computer anxiety and experience we developed a

4-item questionnaire, titled the Computer Anxiety and

Experience Assessment (CAEA). Its content is based on a

previously validated computer anxiety scale (Heinssen et al.,

1987) and a study on computer self-efficacy (Igbaria and

Iivari, 1995). The two anxiety items, each rated on 5-point

categorical rating scales, were ‘I have avoided computers

because they are unfamiliar and somewhat intimidating to

me’, and ‘I am confident that I can learn computer skills’.

These were summed with the latter reverse scored to

generate a computer anxiety score. The two experience

questions, rated on anchored 7-point likert scales, were

‘Please indicate the amount of experience you have with

computers’, and ‘Please indicate how often you use a

computer’. These were summed to generate a computer

experience score. Two additional questions presented at the

completion of the study assessed perceived ease of use and

preference for the questionnaire formats, with three

response choices: paper, computer, no preference. The

CAEA and preference questions were administered solely in

paper format.

2.3. Equipment

The electronic questionnaires were based on Microsoft

Access 2000 (Microsoft Corporation, USA) format, repli-

cating as closely as possible the paper formats. Four desktop

computers with Pentium III, 600 MHz processors, 196 MB

RAM, 4 MB video memory and Intel 82810E video cards

(Intel Corporation, USA) were located in a quiet and private

room within the clinic, operating on Microsoft Windows

2000 Professional (Microsoft Corporation, Seattle, WA)

operating systems. Data were entered via 17-inch,

1280 £ 1024 pixel resolution, Accutouch resistance

touchscreen LCD monitors (Elo Touchsystems, USA), and

standard keyboards. A 2-button mouse was also available

for those who preferred. The screen was positioned

according to subject preference, typically at chest height

and a distance of approximately 12 in., and secured using an

adjustable monitor arm. Approximately 15 questions were

viewable per screen, and the forms were structured such that

all items required responses before subjects could advance

to the subsequent questionnaire. A gray background and

black text were used for all screens.

2.4. Procedure

All subjects completed the paper (P) and electronic (E)

versions of the SF-MPQ and PDI in a randomized, crossover

design. After completing the anxiety and experience

questions (1 through 4) of the CAEA, subjects were

randomly assigned to 1 of 2 experimental conditions.

Condition 1 completed the E followed by P questionnaires,

while condition 2 completed the P followed by E

questionnaires. Subjects were not able to consult the

previously completed forms. Between the two versions of

the SF-MPQ and PDI, subjects completed a series of

electronic forms that included demographic, pain, and

psychosocial questionnaires. These additional electronic

questions provided a latency of approximately 45 min. This

delay was desired to minimize rote repetition between

formats while maximizing consistency of symptoms and

perceptions being reported and avoiding excess fatigue. The

mean completion time for the full set of questionnaires was

62 min ðSD ¼ 18Þ:

Prior to starting the E questionnaires, subjects were given

a brief information session to familiarize them with the

relevant computer components and response methods. A

trained facilitator was available to provide limited pro-

cedural assistance to subjects as needed, while providing for

adequate privacy. Subjects were encouraged to take brief

rest or stretching breaks as needed. For all subjects, after

both P and E questionnaires were completed, they were

asked to respond to the final two CAEA (preference and

ease) questions in paper format.

2.5. Data analysis

Data screening procedures revealed negatively skewed

distributions for the majority of the SF-MPQ and PDI items

and the total PDI scores. The distributions were improved

by statistical transformations (square root of reflected

scores). Relevant analyses were compared for observed

and transformed versions of these variables. Given the

absence of significant impact on the observed results,

reported results are based on the non-transformed variables

(Tabachnick and Fidell, 1989). All within-subjects differ-

ence scores (P–E) were normally distributed. To avoid bias

due to observed violations of bivariate normality, all

correlational analyses were conducted with Spearman’s

nonparametric rank-order correlation coefficient ðrÞ:

Comparison of P and E responses to the two ques-

tionnaires included examination of score distributions,

calculation of Cronbach’s coefficient a for internal

consistencies of scale scores, review of frequency distri-

butions for within-subjects difference scores, correlations of
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test items and scale scores, and calculation of mean

difference scores (P–E) with 95% confidence limits (to

define the likely range of true values in the population from

which we drew our sample). Correlation coefficients for

individual questions were given low weight in the

interpretation of results as they are highly influenced by

variability of responses between subjects, and as such are

not good indicators of agreement between measurement

methods when variability is low (Bland and Altman, 1990).

Given the intent to accept the null hypothesis (absence of

differences), minimization of the type II error rate ðbÞ was

desired. Therefore, the per comparison rate for type I ðaÞ

error was set at P ¼ 0:05 and overall type I error for the

multiple confidence intervals was not controlled.

Setting the type II error rate at 0.10 and type I error at

0.05, we calculated minimum detectable differences (paper

vs. electronic) for the main test scales. Variances for the P

and E forms were assumed to be equal, and were based on

prior sample values from our clinical population. Corre-

lations between P and E tests were estimated from available

test-retest reliability data (SF-MPQ scales r ¼ 0:80; PDI

score r ¼ 0:50). With sample size 200, we estimated 90%

power to detect mean differences between the two modes of

0.87 points Sensory, 0.46 Affective, 1.24 Total PRI, 0.22

VAS, 0.14 PPI, and 2.84 total PDI. Post-hoc analyses with

observed difference scores and n ¼ 189 were consistent

with these estimates, indicating 90% power to detect

minimum mean differences of 0.88 Sensory, 0.50 Affective,

1.17 Total PRI, 0.30 VAS, 0.19 PPI, and 2.71 total PDI.

The CAEA anxiety and experience scores were posi-

tively skewed, and not improved by attempted transform-

ations. Good internal consistency was found for the anxiety

(Cronbach’s a ¼ 0:57Þ and experience ða ¼ 0:81Þ ques-

tions. Divergent validity was supported by a predicted

strong negative correlation between anxiety and experience

scores ðr ¼ 20:65Þ: Using education level as a measure of

external validity, an expected negative association was

found for anxiety scores ðr ¼ 20:48Þ; and a positive

correlation with experience scores ðr ¼ 0:57Þ: Anxiety

scores were found to have a predicted modest correlation

with age ðr ¼ 0:21Þ: Because of the highly skewed

distributions, the CAEA scales were dichotomized by

median splits to form low/high categorizations of computer

anxiety and experience (Tabachnick and Fidell, 1989). The

relationships of anxiety and experience to within-subjects

SF-MPQ and PDI difference scores were evaluated through

correlations and grouped (high/low) comparisons, with

Bonferonni adjustment of type I error rates to maintain

total P ¼ 0:05:

3. Results

Distributions of item responses and calculated scale

scores for the SF-MPQ and PDI were very similar for paper

(P) and electronic (E) questionnaires. Descriptive statistics

for the main scale scores for the two questionnaires are

presented in Table 1. Cronbach’s as were also found to be

highly similar between modes of administration, as shown

in Table 1. Within-mode (P or E) correlation matrices for

the SF-MPQ and PDI scales were compared and were also

highly similar for the P and E response sets.

Table 2 presents correlations between P and E responses

and scores for the SF-MPQ, as well as the percentages of

exact matches, and percentages within ^1 point for

individual items or ^10% scale range for summed scores.

The correlations were generally high, particularly for

Table 1

Descriptive statistics for scales from paper (P) and electronic (E)

questionnaire administrations

Scale Min Max Median Mean SD a

Short-form McGill Pain Questionnaire

P_Sensory 2 33 17 17.7 7.2 0.81

E_Sensory 2 33 18 17.4 7.1 0.81

P_Affective 0 12 5 5.5 3.5 0.78

E_Affective 0 12 6 5.7 3.5 0.81

P_Total PRI 2 45 22 23.2 9.8 0.86

E_Total PRI 2 42 23 23.2 9.8 0.87

P_VAS 2 10 8 7.5 1.8

E_VAS 1 10 8 7.3 1.8

P_PPI 0 5 3 2.8 1.2

E_PPI 0 5 3 2.9 1.3

Pain Disability Index

P_Total 0 65 42 40.0 16.0 0.85

E_Total 0 66 42 41.1 15.5 0.85

Table 2

Correlations, percentage of subjects with zero differences, and percentage

within ^1 point or 10% scale range for paper vs. electronic formats of the

Short-form McGill Pain Questionnaire

Spearman’s r % zero

difference

% within

^1 point

Throbbing 0.64 61.4 92.7

Shooting 0.72 64.6 93.7

Stabbing 0.69 60.8 91.4

Sharp 0.62 66.1 90.4

Cramping 0.80 69.8 94.1

Gnawing 0.73 67.2 91.5

Hot-burning 0.75 64.6 92.1

Aching 0.57 69.3 97.9

Heavy 0.70 62.4 90.5

Tender 0.65 63.0 90.5

Splitting 0.71 64.0 89.9

Tiring-exhausting 0.57 60.8 89.9

Sickening 0.70 62.4 91.5

Fearful 0.69 64.0 91.0

Punishing-cruel 0.70 61.4 90.0

Sensory PRI 0.83 16.4 70.3a

Affective PRI 0.77 29.6 60.3

Total PRI 0.84 11.1 77.6b

Visual analogue scale 0.68 38.4 80.0

Present pain intensity 0.74 64.0 93.1

a Percentage within ^3 points.
b percentage within ^5 points.
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the summed scores, which had greater variability. The

majority of Pain Rating Index (PRI) descriptors and the

Present Pain Intensity (PPI) scale had close to two-thirds

exact matches between formats, and over 90% within ^1

point. The summed PRI scores had 60–77% of subjects

scoring within ^10% scale range. Slightly more than a third

of subjects had exact matches on the VAS, but 80% fell

within ^1 point. The effect of scale ranges and variability

of scores on these comparisons can be seen in the PRI

‘aching’ item (4 point range), which had one of the lowest

correlations but highest percentage of exact matches, and

the PRI total score (46 point range) with the highest

correlation but smallest percentage of exact matches.

The correlations and percentages of exact matches

and ^10% difference scores for the PDI are presented in

Table 3. Item and total score correlations were moderate to

high. The percentage of exact matches between P and E item

responses was modest (31–55%). The sexual behavior item

had the highest agreement, but also the highest variance in

responses for both P and E formats, suggesting higher

specific memory for responses to this item. Total score

responses varied somewhat between modes of adminis-

tration, with two-thirds of subjects having difference scores

within ^7 points for the 71-point scale.

Mean difference scores with 95% confidence intervals

for the questionnaire items and scores are shown in Fig. 1

for the SF-MPQ and Fig. 2 for the PDI. With 95%

confidence, all of these ranges of likely true mean

differences included zero.

Potential order effects were evaluated through within-

subjects, P vs. E item comparisons for the two orderings of

the questionnaires. For each ordering, a difference was found

for one or two questionnaire items. For subjects completing

the P forms first, P responses were higher on SF-MPQ item 7

(‘hot-burning’, mean 1.35 vs. 1.12, P ¼ 0:04Þ: For subjects

completing the E forms first, E responses were higher on SF-

MPQ item 14 (‘fearful’, mean 1.22 vs. 0.94, P ¼ 0:006Þ; and

PDI item 4 (‘occupation’, mean 7.3 vs. 6.7, P ¼ 0:05Þ:

Although the type I error rate was not adjusted for the

previously stated reasons, it is recognized that with a

probability level P ¼ 0:05; one to two significant differences

would be expected as a result of random error for each set of

multiple comparisons.

The potential for a time or activity related effect in

difference scores was evaluated by comparing responses to

first (P or E) vs. second completed questionnaires. Paired

t-tests for Sensory, Affective and Total PRI, PPI, VAS and

total PDI scores revealed no significant differences across

time (first to second testing) for any of the pain or disability

scores ðP ¼ 0:08–0:80Þ: Additionally, no significant corre-

lations of pain severity at the time of testing (mean of P and

E PPI ratings from SF-MPQ) with any of the difference

scores were found ðr , 0:12 for all comparisons).

The CAEA response distributions indicated generally

low amounts of computer experience, but also low rated

computer anxiety levels. Forty-eight percent of subjects

reported no formal computer training, while 37% reported

using a computer less than once per month. CAEA anxiety

and experience scores had weak correlations with all SF-

MPQ and PDI item and scale difference scores ðr # 0:15

anxiety, r # 0:13 experience). The only outlier was the

‘hot-burning’ item on SF-MPQ with r ¼ 0:23; but this was

not statistically significant at the controlled error rate of

P ¼ 0:003 for the multiple comparisons. Grouped mean

comparisons for the sensory, affective and total PRI,

VAS, PPI and total PDI difference scores revealed no

significant differences between high and low anxiety

Fig. 1. Short-form McGill Pain Questionnaire (SF-MPQ) difference scores.

Mean difference scores and 95% confidence intervals for within-subjects

comparisons of paper minus electronic SF-MPQ responses and total PRI

score.

Fig. 2. Pain Disability Index (PDI) difference scores. Mean difference

scores and 95% confidence intervals for within-subjects comparisons of

paper minus electronic PDI responses and total score.

Table 3

Correlations, percentage of subjects with zero differences, and percentage

within ^1 point or 10% total scale range for paper vs. electronic formats of

the Pain Disability Index

Spearman’s r % zero

difference

% within

^1 point

Family/home 0.62 47.6 66.6

Recreation 0.56 38.1 60.3

Social activity 0.57 35.4 64.5

Occupation 0.65 46.0 65.0

Sexual behavior 0.74 57.7 76.8

Self care 0.64 37.6 63.0

Life-support activity 0.61 34.4 59.8

Total PDI 0.67 9.5 69.1a

a percentage within ^7 points.
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subjects ðt , 1:68;P . 0:10Þ; nor between high and low

experience subjects ðt , 1:28; P . 0:20Þ:

When asked ‘Comparing the two paper questionnaires

with the same two computer questionnaires, which were

EASIER to understand and complete?’, more subjects chose

the electronic (39%) over the paper (24%) mode, while 37%

rated no difference. Responses to the similar question on

‘PREFERRED’ format more substantially favored the

electronic (48%) over paper (24%) questionnaires, with

28% of subjects reporting no preference.

4. Discussion

The results of this study suggest equivalent patterns and

distributions of responses to paper (P) and electronic (E)

versions of two widely used pain assessment questionnaires

among a sample of chronic pain patients. There was high

concordance between responses to the two testing modes for

the SF-MPQ and moderate concordance for the PDI, with no

significant mean differences. The E questionnaires were

highly accepted, and in many cases preferred, by patients

with chronic pain.

Our findings are consistent with those of other random-

ized, crossover comparisons of P and E questionnaires for

health assessment. Prior studies have shown uniform

psychometric properties between modes of administration,

with high correlations and no significant mean differences

(Kleinman et al., 2001; Pouwer et al., 1998). The high rates

of perceived ease and acceptance we found for the E

questionnaires are also consistent (Bock et al., 1999;

Fawdry, 1989; Pouwer et al., 1998). Although almost half

of our subjects reported no formal computer training, and

many used computers infrequently, nearly half preferred the

E questionnaires. The high preference ratings were mirrored

in frequent comments by subjects indicating enjoyment of

the novelty and challenge of the computer task.

For a minority of subjects there were notable differences

in P and E responses. It is important to consider whether

these response differences were due to random measure-

ment error, the mode of administration (P vs. E) or other

variable(s). One possible factor is time or activity-related

changes in pain. Our subjects spent the time between the

two test administrations sitting and working at computer

stations. However, the lack of a time effect (first to second

testing) for pain or disability ratings suggests this was not a

factor here. A second possibility is order effects. Order of

presentation had minimal effect on our subjects’ responses,

with a trend to providing higher ratings for some questions

when asked at the beginning of the evaluation (in either P or

E format). A possible rationale would be higher generalized

anxiety levels at the start of the evaluation process. Further

study will be required to determine the impact of sequencing

and timing on E responses. Another possibility is the test-

retest reliabilities of the questionnaires. Available data

suggest that these are only fair for the PDI, and good to

excellent for the SF-MPQ. The observed response corre-

lations between modes are generally consistent with known

reliabilities of the scale scores for clinical pain ratings.

Further research with other highly reliable questionnaires

will help clarify the impact of computer administration on

observed response differences.

A potentially related factor is variability in patient ratings

of chronic pain across time. Without significant change in a

painful condition, it is conceivable that a person can report

his pain with a slightly different perspective or focus at

different points in time. In addressing this issue relative to

test-retest variations in McGill Pain Questionnaire ratings,

Melzack and Katz (2001) suggested ‘many clinical pains

show fluctuations in quality over time, yet still represent the

‘same’ pains to the persons who experience them.’

(Melzack and Katz, 2001, p.42). This might be more likely

when subjects are asked to focus on some aspects of their

pain experiences between ratings, as in the current study.

This phenomenon is supported by chronic pain data from

electronic diary assessments showing stability of pain report

over weeks, but high variability between and within days

(Peters et al., 2000). In some patients this variability is

linear, while in others no discernible pattern is evident.

The majority of observed differences in P vs. E ratings

were small for the SF-MPQ and PDI. Although these

differences were not related to reported levels of computer

anxiety or experience, the reported levels of anxiety were

surprisingly low in a sample of patients with limited

computer experience. It is possible that unfamiliarity or

lower proficiency for computer use could have accounted

for response differences by some subjects. For example,

subjects with less proficiency could make data entry errors

more commonly, or have greater difficulty following on-

screen questionnaire instructions as compared to those on

paper. Differences were also not related to reported pain

levels at the time of the assessments. However, variables

that we did not assess, such as medication use, could

account for some of the within-subjects differences.

Given these potential influences on observed results,

future comparative studies could be enhanced by sampling

both P and E responses on repeated occasions within and

between days, comparing reliabilities and averaged scores.

Additionally, computer proficiency could be assessed

through a standardized task assessing comprehension of

on-screen instructions and response precision. The potential

effects of visual presentation style and novelty on

acceptance and preference for E questionnaires could be

assessed through comparison of responses to questions

presented in different formats and/or color schemes. The

relationship of medication use at the time of the testing to

response patterns could also be evaluated.

An additional benefit of the E questionnaires is the ability

to restrict missing data entries. Our E questionnaires

required subjects to complete all items before advancing

to the next form or end point. This provided a higher rate of

data completion than for the P questionnaires. Incomplete
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responses are a known limitation of P questionnaires, often

requiring additional staffing for compliance monitoring and

facilitation. Recent research has shown compliance with P

diaries for pain assessment to be poor, and much less than

reported compliance by participants (Stone et al., 2003).

Substantially higher compliance rates were found for E

diaries with enhanced compliance features, such as active

prompting and compliance feedback.

Many opportunities exist for use of validated E

versions of pain assessment questionnaires. These include

web-based clinical and research applications, and the

rapidly growing field of telemedicine. Electronic pain

assessment has recently been incorporated in an internet-

based clinical trial for osteoarthritis of the knee

(McAlindon et al., 2003), and has potential benefits for

pain assessment in telemedicine interventions such as

self-regulation training for chronic pain (Appel et al.,

2002). Significant growth in these areas of pain research

and practice is anticipated.

There are several limitations to this study. As previously

noted, the effects of test-retest reliabilities could not be

isolated as each format was completed only once by each

subject, and comparable data for same day retesting with the

SF-MPQ and PDI are not available. For the SF-MPQ, the

101-point VAS scale could not be validated in this study

because the sensitivity of our E administration was limited

by technical factors. Equivalence of a 5 cm electronic pain

VAS on PDA to the 10 cm paper version has previously

been demonstrated through psychophysical techniques

(Jamison et al., 2002). Additionally, our measure of

computer anxiety and experience might have been biased

by inadequate sensitivity. This was an unfortunate tradeoff

in our effort to avoid excessive assessment burden on

patients undergoing full clinical evaluations. Future

research should include more comprehensive measures of

these important variables (e.g. Heinssen et al., 1987). While

maximizing consistency of pain and associated perceptions,

the short delay between questionnaire administrations might

have produced a memory effect in our results. This is likely

to have been minimized by the distractor tasks. However,

further research should evaluate the influence of a longer

interval with a more neutral (non-pain related) task.

In summary, our results suggest that the SF-MPQ and

PDI perform equally well when administered in paper or

touch-screen computer format. High agreement was demon-

strated for P and E SF-MPQ responses, and moderate

agreement for PDI responses. The two questionnaires were

found to have highly similar response distributions in E vs.

P formats, similar internal consistencies and internal

structures, and the E forms were rated as comparable or

preferred by the majority of participants. Observed

differences in responses to the two formats were not related

to reported computer anxiety or experience. These findings

support the validity of these E questionnaires, and along

with observed benefits for patient enjoyment and

compliance, suggest strong potential for their expanded

use in chronic pain assessment.
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