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Prognosis of chronic duodenal ulcer: a prospective
study of the effects of demographic and environmental
factors and ulcer healing
R W NASIRY, J H McINTOSH, K BYTH, AND D W PIPER

From the Department of Medicine, University ofSydney and Department of Gastroenterology at The Royal
North Shore Hospital, Sydney, New South Wales, Australia

SUMMARY The aim of this prospective study of 370 community based duodenal ulcer patients was
to define the effect on duodenal ulcer course (from the aspect of symptom occurrence) of
demographic and environmental factors, and of proven healing of index ulcer within four months.
Follow up was three monthly, for up to three years. By survival analysis, it was found that marriage
breakup adversely affected duodenal ulcer course, that age 50 years and under, female sex, and
aspirin use tended to do so, and that smoking, alcohol ingestion, and paracetamol use did not.
Proven healing of index ulcer within four months was associated with a small and non-significant
reduction in symptom occurrence over time.

As emphasised recently, ' factors thought to be
associated with duodenal ulcer course have been
investigated either in large epidemiological studies
where the diagnosis of duodenal ulcer has been
imprecise, or in the restricted environment of the
formal clinical trial. Only one study,2 admittedly
limited to US veterans, has looked at possible risk
factors in a community based duodenal ulcer popu-
lation, and here some findings diverged from those
obtained in some trial situations' - for example,
smoking was not found to be a risk factor. The aim of
the present study was to investigate in a community
based duodenal ulcer population whether age, sex,
marital status, smoking, alcohol consumption,
analgesic ingestion (aspirin, paracetamol), or proof
of ulcer healing within four months, influence the
course of duodenal ulcer disease, from the aspect of
symptom occurrence.

Method

PATIENT SELECTION AND STUDY STRATEGIES
Between February 1979 and January 1982, 418
patients were entered into a long term prospective
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survey of duodenal ulcer course within three weeks
after a duodenal ulcer (the index ulcer) was seen
endoscopically at The Royal North Shore Hospital,
Sydney. Of the 418 patients, 370 had duodenal ulcer
only - that is, no evidence of gastric or pyloric canal
ulceration either before entering the study or during
the observation period. The index duodenal ulcer
was endoscopically proven healed within four
months after diagnosis - that is, 'early', in 235 of the
370 and later or not at all in the remaining 135.
Presumably, this latter group was comprised partly of
patients whose ulcer actually healed 'early' and partly
of those whose ulcer persisted for longer.

In the 235 with proven early healing (159 men, 76
women) survival analysis was used to assess whether
any of the demographic or exposure factors under
study appeared to affect the length of time to the first
recurrence of ulcer like symptoms. The starting point
of the symptom free interval - that is, of the survival
time, was taken to be endoscopic demonstration of
complete index ulcer healing. The acceptable time
lapse between index diagnosis and proof of complete
healing was restricted to four months in an attempt to
limit error in survival time measurement arising from
any discrepancy in time between actual complete
healing and proof of it. Complete healing was proven
within one month after index diagnosis in 176
patients (75% of the 235), within two months in 206
(88%), and three months in 233 (99%).
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It was desired to ascertain whether, as groups,
patients whose ulcers were proven healed early had a
better prognosis than patients in whom healing time
was unknown. Comparisons were made between the
two groups regarding symptom status during three
discrete six month periods extending from six to 24
months after index diagnosis. The first six month
period after diagnosis was discounted to allow for
healing in the first four months. To avoid possible
bias, a patient was studied during a six month period
only if observed for the whole of it. Among the 235
patients with early healing and the 135 without it, the
respective total withdrawals (in per cent) from the
first to the 24th month after index diagnosis and the
reasons for them were: curative gastric surgery - 6%
and 15% (patients who had surgery consequent to
index ulcer were previously excluded); overwhelm-
ing other illness, or death - 4-5% and 10%; moving
residence out of Sydney - 5 5% and 5%; refusal to
continue or inability to trace -2% and 2%; entry into
the study too recent to have completed first, second,
or third observation period - 23% and 21%.

Excluded from entering the original long term
survey were 150 patients with duodenal ulcer only; 61
had proven early healing and 89 did not. Gastric
surgery before or consequent to index ulcer excluded
32, overwhelming other physical or mental disease -
32, language difficulty - 10, and prohibition by
medical practitioner to approach patient because of
unsuitability - 10. Eight refused to participate, and
unavailability for contact within three weeks after
index diagnosis (contact within three weeks was a
condition of entry into the survey) excluded 32 with
proven early healing and 26 without it.

DATA COLLECTION
Data recorded at initial interview, which was con-
ducted face-to-face within three weeks after index
diagnosis, included date of birth, marital status, and
treatment given for the index ulcer. A structured
questionnaire was repeated by telephone (a method
well validated for data collection9 "') each three
months, and covered the time period since the
previous interview; recorded month by month were
details of the occurrence of any symptoms and
whether they were reported to a doctor, the results
of any endoscopic examinations, details of ulcer
treatment, and patterns of smoking, alcohol con-
sumption, and analgesic ingestion - type (aspirin,
paracetamol) and amount.

DEFINITION OF ULCER LIKE SYMPTOMS
Ulcer like symptoms were considered to be present if
any one of the following symptom variables were
reported: dyspepsia - that is, pain or discomfort
referrable to the upper abdomen, including nausea

that occurred on at least four separate days in 30, or
on at least two consecutive days, or that woke from
sleep (night pain) on at least two nights in 30; any one
episode of haematemesis or melaena; any two
episodes of blood free vomiting in 30 days.

Dyspepsia or vomiting of lesser frequency or
duration was recorded, but regarded as minor.

STATISTICAL ANALYSIS
Survival analysis" was used to examine the effects of
age, sex, marital status, smoking, alcohol consump-
tion, and analgesic ingestion on the length of time to
recurrence of ulcer like symptoms. The SPSS pack-
age'2 was used to construct the life tables and to plot
the survival curves. The survival distributions of
patients in the different categories of each variable
were compared using Cox regression models." Cox
models, fitting the continuous variables associated
with smoking, alcohol consumption, and analgesic
ingestion, were also used to test for possible dose
response effects. The validity of both types of
analysis rests upon the assumption of proportional
hazards. " The statistical package GLIM-3" was used
to fit the Cox models. Differences between the
survival rates of the groups compared are expressed
in terms of X2 values, two-tailed p values, and odds
ratios with their associated 95% confidence intervals.

Logistic regression analysis" was used to test for
any difference between the proportions of patients
with and without proven early healing who experi-
enced ulcer like symptoms during the three six month
time periods. This technique was also used to
examine the relationship between experience of ulcer
like symptoms in patients with and without proven
early healing and the demographic and exposure
variables under study.

DEFINITIONS OF THE EXPOSURE VARIABLES
The best fitting models required categorisation of the
exposure variables according to amount consumed as
follows:

Smoking
One to <20 cigarettes daily

-'20 cigarettes daily
Alcohol
One to <20 g daily

'20 g daily
Analgesics
One to <28 tablets monthly

_28 tablets monthly
- that is, _1 tablet daily

Exposure was considered present at a certain level if
average consumption were maintained at that level
either for the whole observation period if shorter
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Table 1 Characteristics ofsymptoms in relation to the reporting ofthem to a doctor and to endoscopic proofofduodenal
ulcer among the 186 symptomatic patients

iSymnptomns reported to a Enidoscopy within three months after
doctor svmptom recurrence

Yes Yes
Total Yes No NUD DU No

Non-bleeders n= 157 n=79 n=78 n=-O n=28 n= 119
Dyspepsia grade 1:
Dyspepsia four separate days in 30), or
woken 2-3 separate nights in 30, or one
2-5 day episode - settled with antacids taken
forpaiinrclief. 26(17%) 4(5%) 22(28%) 1 (4%) 25(21%)l.)
Dyspepsia grade 2:
Dyspepsia ' two 2-5 day episodes, or >4
separate days in 30, or one 2-5 day episode -
settled with cimetidine '4(X) day mg/day

Day and night pain 18 (11%) X((31() 8( ) ) 3 (I01%) 15 (13%)
Day only 58 (37% ) 35 (44%) 23 (29-%) 3 (30%) 12 (43%o) 43 (36%)

Dyspepsia grade 3:
Dyspepsia >5 days running

Day and night pain 22 (14%) 14 (18%) 8 (1%) 3 (30(%) 4 (14%) 15 (13%)
Day only 33 (21%) 16 (20%) 17 (22%) 4 (4t)%) 8 (29%) 21 (18%)

Bleeders n=29 n=22 n=7 n=2 n= 19 n=8
No dyspepsia and dyspepsia grades I and 2 17 (59%) 12 (55%) 5 (71%) 1 (50(%) 11 (58%) 5 (63%)
Dyspepsia grade 3 12 (41%) 10 (45%) 2 (29%) 1(50%) 8 (42%) 3 (37%)
All symptomatic patients 186 101 85 12 47 127

than two months, or for at least two of the last six
months of the observation period, if not.

Results

SURVIVAL ASSESSMENT
Of the 235 patients observed, 186 (79%) reported the
recurrence of ulcer like symptoms. Table 1 shows the
number of patients in each category of ulcer like
symptoms, after symptoms were arbitrarily classified
according to their characteristics (presence or
absence of bleeding, dyspepsia frequency) and
whether or not they were reported to a doctor within
three months of their recurrence and investigated
endoscopically. Amongst the symptomatic patients,
101 (54%) reported their symptoms to a doctor; non-
bleeders with the least frequent dyspepsia (grade 1)
did this significantly less commonly than did non-
bleeders with more frequent dyspepsia (grades 2 and
3) (p<0001). Proportionally more bleeders than
non-bleeders reported to a doctor (76% and 50%,
p=0.02), and of patients who reported, 95% of
bleeders and 48% of non-bleeders were endoscoped
(p<0001). Duodenal ulcer was seen in 80% of
endoscoped patients- in 9()% of bleeders and 74%
of non-bleeders (p=0.2). Of the 186 symptomatic
patients, 32% were endoscoped within three months
after symptom recurrence.

Dyspepsia frequency in bleeders not endoscoped

was similar to that in bleeders with proven duodenal
ulcer recurrence (p=0)8); amongst all non-bleeders
this similarity was borderline (p=0O08) but without
patients with dyspepsia grade 1 the similarity was
marked (p=0.6).
A further 44 patients were endoscoped from four

to 31 months after symptom recurrence (mean time
lapse: 13 months); duodenal ulcer was seen in 35
(80%), in 16 of whom the ulcer exacerbation
appeared related to the first recurrence of ulcer like
symptoms (after proven healing of the index ulcer).
Of the 49 patients who did not experience ulcer like

symptoms, 24 (49%) were observed for two to 11
months only, 12 (24.5%/o) for 12-23 months only, and
13 (26-5%) for 24-35 months.

In 85% of all 235 patients cimetidine alone was the
treatment given for index ulcer. Colloidal bismuth
suspension was given to 9% of patients and ranitidine
to 3%.

Tables 2 and 3 show the measure of effect of each
demographic and exposure variable upon the length
of time from proof of complete index ulcer healing
until recurrence of ulcer like symptoms. There is no
evidence that treatment (cimetidine, ranitidine, or
colloidal bismuth suspension) administered during
the observation period affected survival time when
dose and duration were taken into account (X,2 = 1-5
for log linear dependence on total cumulative dose).
Therefore, no adjustment was made for treatment in
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Table 2 Effect ofage, sex, and marital status on time to recurrence ofulcer likesymptoms

Median survival time
Variable OR (95% Cl) X p (months)

Age: _50 years (n=90) 1-0- - - 6-0
>50 years (n= 145) 0-7 (0-4-1-1) 3-0 (008 9-(

Sex: Men (n=159) 1-0- - - 8-7
Women(n=76) 1-6(1-0-2-6) 3-4 0-07 7-3

Marital status: Married, widowed, never married (n=219) 1-0- - - 8-4
Separated, divorced (n= 16) 5-4 (1-2-24) 7-0 ().()1 5-0

OR=odds ratios; Cl=confidence intervals

any subsequent analysis pertaining to survival time. propoxyphene (all p values between 0 05 and 0.1).
It can be seen that breakdown of the marriage As regards aspirin, only non-daily use (1 - <28

relationship resulting in break-up - namely, sep- tablets monthly) was of sufficient frequency for
aration or divorce, was the only factor significantly statistical analysis.
associated at the 5% level with a shorter time to ulcer In Table 3 it can be seen that survival time was
like symptoms recurrence (Table 2). It is noted that unaffected by smoking, alcohol consumption, and
the keparated/divorced group was small (n= 16). The the use of paracetamol.
marital status that applied at entry to the study was All findings in respect of age, marital status, and
used in the analysis. Possible tendencies towards an exposure variables were similar for men and women.
earlier recurrence of ulcer like symptoms were No dose-response effects were observed. The sur-
associated with age 50 years and under, female sex, vival curves for age, sex, marital status, and smoking
and the use of aspirin without paracetamol or dextro are presented on Figures 1, 2, 3, and 4.

Table 3 Effect ofsmoking, alcohol consumption, and analgesic use on time to recurrence ofulcer likesymptoms

Median survival time
Variable OR (95% Cl) X71 P (months)

Smoking:
Nil (n=137) 1 0 - - 7-7
1-<20 cigarettes daily) (n=48) 1.4 (0-8-2-5) 1}8 0-2 7-0
_20 cigarettes daily (n=50) 0-9 (0-6-1-7) O0 1 0-8 8.50
OR associated with each increaso by 20 cigarettos daily 1-0 (0-7-1-4) 0X 0-8 -

Alcohol:
Nil (n=59) 1-0 - - 7-1
1-<20 g daily (n=98) 1.4 (0-8-2-5) 1-9 0-2 8-0
_20 g daily (n=78) 0-9 (0-5-1-7) 0-1 0)8 10-1
OR associated with each increaso by 10 g alcohol daily 1.0 (0.9-1-1) 0-3 0-6 -

Analgesics:
No analgesics at all (n=124) 1.0 - - 9.1
Aspirin (no paracetamol or dextropropoxyphene):
1-<28 tablets monthly (n=29) 2-0 (1 .0-:5() 3-6 )-06 4.8
'28 tablets monthly (n=2)
Paracetamol (no aspirin or dextropropoxyphene):
1-<28tabletsmonthly(n=46) 1-4(0-8-2-5) 1.5 0-2 7t)
'28tabletsmonthly(n=5) 0-8(0-2-5-0) 0 1 ()8 1*8
OR associated with each incrcase in paracetamol by onc tablet daily 1-1 (0-5-2-1) ()1 )-8-

Aspirin plus paracetamol (no dcxtropropoxyphene):
1-<28 tablets monthly (n= 10) 0-9 (0-3-2-5) t)- ()9 6-)
'-28 tablets monthly (n=0)
Dextropropoxyphene ± aspirin or paracetamol:
1-<28 tablets monthly (n= 13) 0-7 (0-2-4-0) )-5 )-5 I() I
'28 tablets monthly (n=6) 1-) (0-3-4-5) () I ()8 9-8
OR associated with cach increase in dextropropoxyphenc by
onetablet daily t)-9(t)-4-2-t)) t) I t)8-

OR=odds ratio; Cl=confidencc interval
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Fig. I. Comparison ofsymptom freesurvival oftwo age
groups of duodenal ulcerpatients - age overSOyears and age
50years and under.

COMPARISON OVER TIME OF PATIENTS WITH AND
WITHOUT PROVEN EARLY HEALING
Table 3 shows the numbers of patients with and
without proven early healing who experienced ulcer
like symptoms, or minor symptoms, or remained
symptom free in the three time periods, which were
studied separately. In the comparison of the patient
groups with and without proven early healing regard-
ing symptom status, the minor symptoms group was
combined in turn with the ulcer like symptoms group
and the symptom free group, and then excluded from
the comparison. The findings were similar across all
time periods and strategies. No significant differ-
ences were found, but consistently, ulcer like
symptoms were experienced by 4-8% fewer patients
with proven early healing than without it; the odds
ratios ranged from 0-6 to 0-8, and respectively the
lower and upper limits of the 95% confidence inter-
vals ranged from 0*3 to 0 5 and 1-1. to 1.5.

It is seen that about 50% of patients experienced
ulcer-like symptoms in each time period. In case

a,.5-

EG-
c

a:
:,

* Men
o Women

* Married.widowed,never married
Separated, divorced

Months since index ulcer proven healed
Fig. 3. Comparison ofsymptomfree survival ofduodenal
ulcerpatientsmarried, widowed ornevermarried and
duodenal ulcerpatients separated or divorced.

patients with and without early healing differed
concerning treatment during their observation
period, adjustment was made for 'effective' treat-
ment given during this time. Patients deemed to be
on 'effective' treatment had unbrokenly maintained
daily dosage of cimetidine _400 mg, or ranitidine
_150 mg, or colloidal bismuth suspension _430 mg
for at least 28 days before the first month of ulcer like
symptoms recurrence, or for the whole six month
period if symptom free during that time. After
adjustment, the odds ratios and 95% confidence
intervals remained virtually unchanged (variation
occurred only in the second place past the decimal
point).

DEMOGRAPHIC AND EXPOSURE FACTORS IN
RELATION TO SYMPTOM STATUS OVER TIME
As proven early healing was associated with a small
and non-significant reduction in symptom occurrence
over time, the effects of the demographic and
exposure factors were examined regardless of healing

100-
90- >,20 ~~~~~cigarettes daily

80- <t1 L 20 cigarettes daily
70 Ni
~60-

*C 50-

.c 40-
c

g 30-

Months since index ulcer proven healed
Fig.4. Comparison ofsymptomfreesurvival ofsmoking
and non-smoking duodenal ulcerpatients.

0 4 8 12 16 20 24 28 32 36
Months since index ulcer proven healed

Fig. 2. Comparison ofsymptom free survival ofmale and
female duodenal ulcerpatients.
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status. Significant relationships were detected only
concerning isolated factors and time periods. During
the seven to 12 months period, ulcer like symptoms
were experienced by proportionally more patients
aged 50 years and under than aged over 50 (odds
ratio 1*7, 95% confidence interval 1-0-2-5, p=0-03),
and by proportionally more patients who were
separated or divorced at entry into the study than by
those with other marital status (odds ratio 5-3, 95%
confidence interval 15-19, p=0-003). During the
13-18 months period there was a significant relation-
ship between smoking and ulcer-like symptoms (odds
ratio 2-2, 95% confidence interval 1-2-4-0, p=
0-02). Tests for the presence of relationships between
symptom occurrence and these factors in other time
periods, and the other factors in any time period,
yielded X2l values ranging from 0-0 to only 2X0.

In view of the large number of tests performed and
the lack of any consistently significant findings over
time, the above significant results may be spurious
outcomes of multiple testing.

Discussion
This long term study of a community based duodenal
ulcer population, in which symptoms and exposure to
environmental factors were carefully documented,
revealed that marital breakup adversely influenced
the symptom status of patients with duodenal ulcer at
a statistically significant level, but that age, patient's
sex, smoking, alcohol consumption, analgesic inges-
tion, and lack of proof of ulcer healing within four
months after index diagnosis, did not. The method-
ology, and comparability of our findings to those of
others will be briefly discussed.

METHODOLOGY
In the present study, ulcer course was assessed in
respect of the recurrence of ulcer like symptoms
which, we suggest, is indicative of ulcer recurrence.'4
This was done because the study was community
based, and many patients are not re-examined endo-
scopically as evidenced by the low re-examination
rate in this study. Bardhan et al'4 found that, on
endoscopy, 95% of patients with clinical relapse had
reulceration. Regular endoscopy will detect asymp-
tomatic ulcers, although ulcer activity so detected
may be a reflection of slow healing rather than
recurrence." It has been argued that symptomatic
status is more relevant than the morphological diag-
nosis"67; this concept, upon which the thrust of the
present study depends, is supported by the obser-
vation that ulcer deaths are extremely rare in estab-
lished ulcer disease.'8

STATISTICAL ANALYSIS
Life table analysis versus the study of associations

between evidence of disease activity and certain
factors over any length of time, has recently been
discussed comparing the relative merits of the two
methodologies in determining prognostic factors in a
recurring disease like peptic ulcer." In the present
study, life table analysis enabled the relating of
remission time to the factors studied; however, by
this method, peptic ulcer cannot be studied beyond
the end of one remission period, or amongst patients
without a definite starting point - namely, early
proven healing. The alternative method was perhaps
less sensitive but enabled the relating of symptom
status to the factors studied (1) beyond just one
episode of symptoms, (2) over the time periods
chosen, and (3) in all patients regardless of healing
status.

EFFECT OF DEMOGRAPHIC AND
ENVIRONMENTAL FACTORS
Age and sex
We observed a trend towards an earlier clinical
recurrence of duodenal ulcer in female patients and
in the younger age groups (age _50 years). No effect
by these two variables on proven duodenal ulcer
recurrence was found by Elashoff et al,2 Korman et
al,3 Sonnenberg et al,4 Rydning et al,5 and Sontag et
al,' whereas Ippoliti et al6 found a better prognosis in
women and in the young. Peden et at2" observed that
among women with duodenal ulcer, smokers had a
worse prognosis than non-smokers.

Marital status
The present study showed that those who had experi-
enced marital breakdown and subsequent breakup,
were more likely to develop a clinical recurrence of
duodenal ulcer, the odds being high, (odds ratios 5-4,
p<0-01). No previous study has been made of the
effect of this particular variable of marital status.
Nasiry and Piper2' previously found an increased risk
of duodenal ulcer amongst unmarried women.

Smoking
We observed that smoking had little or no effect on
clinical duodenal ulcer course, which was not un-
expected in view of the findings of others. In a review
of 33 studies of the effect of smoking on duodenal
ulcer healing, Kikendall et al22 showed that 19 found
no statistically adverse effects, and in a more recent
study,2' Barakat et al observed this also. Several
studies have found there is indication that smoking
adversely influences duodenal ulcer course,' `

while others have not.2211' An adverse effect was
observed by Porro et al" only in heavy smokers, and
by Sonnenberg et al4 in placebo treated but not in
cimetidine or pirenzepine treated patients. From the
physiological viewpoint, smoking has been shown to
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have no constant or reproducible effect on gastric
acid secretion 12-5 or on duodenal pH.3637 Rack and
Sonnenberg"8 found smoking and intravenous nico-
tine had no effect on gastric mucus. Our findings and
those of others lead us to agree with Boyd and
Wormsley"3 that no valid conclusions can be reached
regarding the relationship between smoking and
ulcer course.

Alcohol and analgesic ingestion
The finding of no association between alcohol and
earlier clinical recurrence is in agreement with the
findings of Korman et al3 and Sonnenberg et al.' In
this study a trend towards an earlier clinical recur-
rence was found among aspirin users; other studies
have found no association between prevalent
duodenal ulcer and aspirin ingestion."4'

ROLE OF ULCER HEALING WITHIN THE FIRST
FOUR MONTHS ON ULCER COURSE
We observed a small, non-significant beneficial effect
on long term course associated with proven healing in
the first four months. No previous formal long term
study has been done. Lance and Gazzard,42 however,
found in a follow up period of three months, no
difference between the ulcer recurrence rates of
those who took cimetidine for six weeks (at the end of
which over 70% of ulcers should have healed4" 44) and
those who took it only until symptom free (usually for
two weeks). Strom et al2" observed that ulcers re-
curred more readily after slow healing, whereas
Ippoliti et al' observed that time to recurrence was
not related to the healing time of the original ulcer.

SYMPTOM STATUS OVER TIME

Table 4 shows that 50% of patients manifested ulcer
like symptoms during each of three six month periods
which started at the seventh month after index
diagnosis. If the duodenal ulcer rate among all

symptomatic patients really was the 70-80% indi-
cated by the proven duodenal ulcer recurrence rate,
then, allowing for asymptomatic ulcers, possibly
40% of all patients experienced ulcer activity during
each six months.
When the effects of demographic and environ-

mental factors on symptom status were assessed for
these time periods, the results were comparable with
those found by the survival time assessment.

In conclusion, our study adds marital break up to
the list of factors that may be associated adversely
with clinical course of chronic duodenal ulcer. The
lack of consistency in the findings world wide regard-
ing many factors, especially smoking, suggests there
may be some other as yet unrecognised environ-
mental or genetic factor that plays a major role in
duodenal ulcer course.
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