
An investigation into the incidence and prevalence of peptic ulcer in
children is reported. Based on an extensive case-finding effort, a clear
picture emerges that a condition which had been thought to be
relatively rare is now diagnosed with increasing frequency. Whether
this is a real increase remains to be answered. Familial factors
may be involved in pathogenesis of the condition.
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ALTHOUGH there are few published re-
ports on the incidence and preva-

lence of peptic ulcer in children, in-
vestigators have generally agreed that
until recently peptic ulcer was an un-
usual childhood condition, an assump-
tion which perhaps may account for its
lack of epidemiologic interest. On the
other hand, the few studies which have
been conducted examined clinical popu-
lations, and they suggest that peptic ul-
cer is being diagnosed with increasing
frequency among children, possibly be-
cause of greater awareness of it as a
problem.',2
The investigation into the incidence

and prevalence of peptic ulcer in child-
hood was part of a broader survey ini-
tiated cooperatively in 1962 by the Erie
County Health Department and the New
York State Department of Health. The
survey was made to determine the oc-
currence and distribution of about 70
long-term childhood illnesses, the demo-
graphic characteristics which may affect
variations in their frequency, and the
impact of disease on the child and his
family. Data from this type of research
may suggest etiologic hypotheses which
could improve techniques of prevention

and treatment, as well as offer a scien-
tific basis for planning public health
services and facilities.3,4

Erie County, N. Y., was selected for
the survey because its population of
over one million was of adequate size,
so that even conditions which occur
rarely would be present. More than 50
per cent of the people in Erie County
reside in the metropolitan area of
Buffalo. The combined medical services
of the city and county were sufficiently
comprehensive, so that little medical
care was obtained outside of the county.
The study plan called for identifica-

tion of every child in Erie County who
was diagnosed as having one of the con-
ditions under study before the age of
16 years. Pertinent epidemiological and
other data regarding the patient and
family were obtained from hospital rec-
ords, from the office records of medical
specialists, from birth and death certifi-
cates, and from selected school health
records. The survey of medical records
covered a 16-year period, so that a 15-
year old child who received care only
during infancy would be located. All 22
hospitals in or near Erie County serv-
ing the children of the county partici-
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pated in a record survey for the study
years 1946 through 1961.

In order to verify the incidence and
prevalence estimates from the hospital
records. a survey was conducted of the
records of certain private physicians.
These included pediatricians, allergists,
and other appropriate specialists whose
treatment or consultative services would
probably be obtained for most of the
children with conditions under study.
Additional demographic and social data
were obtained from almost 400 home
interviews of a sample of the study popu-
lation.

The location of the ulcer for 90 of the
106 cases was specified as duodenal and
for three cases as gastric. The hospital
discharge did not specify the location of
the ulcer in 13 cases. In this study all
of these cases are designated as peptic
ulcer.

Incidence Rates

The development of the annual in-
cidence rates and the cumulative preva-
lence rate of peptic ulcer in the study
population under age 16 is illustrated in

Table 1-Peptic ulcer cases and associated
County, N. Y., 1946-1961

Table 1. Despite some variation, an in-
creasing trend is apparent in the annual
incidence rates for peptic ulcer. The
three-year average annual incidence
rates, derived to reduce fluctuations in
incidence, increased from 0.5 per
100,000 children in 1947-1949 to 3.9
per 100,000 children in 1956-1958. A
slight decline to 3.5 in the three-year
average annual incidence rate occurred
in the 1959-1961 period. The change
in incidence over time is most evident
in the comparison of the average an-
nual incidence rate of 0.9 in the first
half of the study with that of 3.6 in
the latter half. Since only six cases were
known to be nonwhite, there were too
few to draw conclusions about the in-
cidence rate. although it was comparable
to that for white children. Because previ-
ously published reports involved hospital
cases without clearly delineated popula-
tions at risk, they provide no compa-
rable incidence rates which apply to a
defined community.5-7

Table 2 presents the findings by age
at diagnosis and sex. The incidence rate
for infants was 1.2 per 100,000. Since
peptic ulcer that occurs in infancy is

deaths among children under age 16, Erie

Average Cases
Estimated Cases from annual Cases under
population previous New cases incidence reaching 16 yr at
under 16 yr yr (incidence) rate* Deaths 16 yr end of yr

1947-1949 210,400 3 0.5 1 2
1950-1952 240,500 2 7 1.0 - 3 6
1953-1955 272,800 6 25 3.1 - 6 25
1956-1958 305,000 25 36 3.9 1 14 46
1959-1961 337,300 46 35 3.5 3 25 53

1946-1953 229.800 16 0.9 1 4 11
1954-1961 315,800 11 90 3.6 4 44 53

1940-1961 272,800 106 2.4 5 48 53

* Age-adjusted incidence rates differed from the unadjusted rates by less than one-tenth of a case per 100,000
population.
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considered by many to be a different
entity from ulcers that occur at later
ages, it is interesting to observe the clear
demarcation in incidence by age, illus-
trated in Figure 1. The lowest rate was
found among children from one to four
years of age. This finding is in accord
with other reports.6-8 The incidence
rate increases geometrically in subse-
quent age groups. Of importance is the
sharp increase in incidence found among
15-year-olds. The over-all ratio of males
to females is 1.6 to 1. It should be noted,
however, that the greater incidence
among males is not found until age 10.
Over half of the females were diagnosed
before age 10 as compared to only 28
per cent of the males. In fact, the sharp
increase in incidence among 15-year-
olds is due almost exclusively to peptic
ulcer diagnosed among boys.

Although not presented in a table, the
increase in the incidence of peptic ulcer
in male children during the study period
occurred mostly among the older groups.
For females, however, the major in-
crease over time occurred among girls

Figure 1-Average annual incidence rate
of peptic ulcer among children by age
at diagnosis, 1946-1961 (rate per
100,000 population at risk)
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from five to nine years of age. Boys
from the highest socioeconomic class ap-
pear to be at greater risk to peptic ulcer
than males from the middle and lower
classes. Table 3 shows the number of
cases expected and observed by social
class. The relationship of peptic ulcer to
socioeconomic status was assessed by
classifying individuals according to cen-
sus tracts of residence, the smallest units
for which data were available. While
this method has obvious limitations, it
has been used with reasonable success
in other studies and appears to be the
most practical of the possible alterna-
tives.9"0
The socioeconomic status of each cen-

sus tract was classified on the basis of
family income, rate of unemployment,
and years of education completed.9
Since the first and second characteristics
are related to each other, years of edu-
cation completed were given double
weight. The 170 census tracts in Erie
County, for which the data were avail-
able, were ranked in ascending order
on the basis of income, employment,
and education. The tracts were classified

into three groups, the lowest and the
highest containing 25 per cent of the
children under 16 years of age and the
middle group containing 50 per cent. A
statistically significant difference was
observed for the highest social class
among the boys. Girls, however, did not
evidence any variation in incidence by
social class.

If the five male and three female
cases diagnosed at less than five years
of age are excluded from this analysis,
on the basis of a differing etiologic
hypothesis, the differences observed by
class among boys result in greater sta-
tistical significance (P<0.01 as com-
pared to P <0.05). The finding for girls
remains essentially unchanged.
The five deaths which occurred among

106 children with peptic ulcer resulted
in a case fatality rate of 4.7 per cent.
None of the six nonwhite cases died dur-
ing the study period. Female case fatal-
ity was more than twice that of males.
Three of the five deaths occurred among
the lowest socioeconomic class patients,
yielding a much higher case fatality rate
than cases from other classes. Three of

Table 3-Distribution of male and female children with peptic
ulcer by socioeconomic status

Socioeconomic (fo-fe)2
status fo fe* fe

Males
Total 65 65.0 7.30

Group 1 (low) 15 16.5 0.14
Group 2 28 35.2 1.47 0.02<P<0.05
Group 3 (high) 22 13.3 5.69

Females
Total 41 41.0 0.94

Group 1 (low) 13 10.4 0.65
Group 2 21 22.2 0.06 0.50<P<0.75
Group 3 (high) 7 8.4 0.23

* Expected frequencies were based on the sex-specific distribution of the popula-
tion at risk by social class.
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the four cases diagnosed under one year
of age did not survive the study period.
The remaining two deaths occurred
among those diagnosed after ten years
of age. All deaths occurred within one
year after diagnosis.
The length of hospitalization for chil-

dren with peptic ulcer varied from year

to year, but remained essentially un-
changed during the study period. The
fairly close argeement between mean
and median measures of hospitalization
occurred because the total inpatient stay
of 87 per cent of the cases was less than
18 days.

Table 4 presents the data on hospital

Table 4-Hospital utilization of peptic ulcer cases by patient character-
istics

Mean no. Median no.
Number of days per of days per

Adm. Cases Adm. Case Adm. Case

Sex
Male
Female

69 61 10.4 11.8 6.0 7.0
44 39 9.7 10.9 6.0 7.0

Race
White
Nonwhite

Race and sex
White male
White female
Nonwhite male
Nonwhite female

Social class and race
White low
White medium
White high
Nonwhite low
Nonwhite medium
Nonwhite high

Residence
Urban
Suburban
Rural

Age at diagnosis
Under 1 yr
1-4 yr
5-9 yr
11-14 yr
15 yr

Mortality status
Living
Deceased

Total

100 90 9.3 10.3 6.0 6.0
8 6 21.4 28.5 12.0 14.0

63 55 9.1
37 35 9.6
3 3 36.0
5 3 12.6

24 21 10.0
49 43 9.9
27 26 7.6
8 6 21.4

10.5
10.1
36.0
21.0

11.4
11.3
7.9

28.5

6.0 6.0
6.0 6.0

7.5 10.0
6.0 6.0
5.0 5.0

12.0 14.0

58 50 12.0 13.9 7.5 10.0
45 43 6.8 7.1 6.0 6.0
10 7 14.4 20.6 3.0 3.0

4 4 12.3
6 4 14.3

30 29 7.3
53 46 9.4
20 17 14.5

12.3
21.5
7.6

10.9
17.0

4.0
4.0 5.0
6.5 7.8
9.5 12.0

108 95 9.9 11.3 6.0 7.0
5 5 14.2 14.2 11.0 11.0

113 100 10.1 11.4 6.0 7.0
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utilization by demographic variables.
Male and female children did not differ
in amount of hospitalization. Nonwhites,
however, accounted for considerably
more hospital time than whites. The few
nonwhite males in the study population
had extended hospitalizations. The me-
dian hospital stay of low socioeconomic
class whites was somewhat longer than
that for middle and upper-class whites,
although still much less than that for
nonwhites of the same socioeconomic
class. Average hospitalization per ad-
mission and per case of rural children
was greater than that of urban or sub-
urban children. The lower median fig-
ures resulted from a few unusually long
hospitalizations among the children from
the rural areas. Children diagnosed over
14 years of age were hospitalized longer
than children diagnosed at younger
ages. The five children with peptic ul-
cer who died experienced five more hos-
pital days per admission than those who
survived.

Environmental and Genetic Factors
The home interview provided an op-

portunity to test the frequently stated
hypothesis that stress is a factor in the
etiology of peptic ulcer. Of the 400 in-
terviews in the broader study, 28 were
conducted with the mothers of children
with peptic ulcer. Only three of the 28
were diagnosed under five years of age.
As has been already noted, there is an
apparent differential risk by age, sex,
and social class for males. The home in-
terview findings suggest additional char-
acteristics which may have acted in con-
cert to increase the risk to peptic ulcer.
For example, among these randomly se-
lected cases, 11, or almost 40 per cent,
were children of parents of different re-
ligious backgrounds. This contrasts
sharply with the 12 per cent of mixed
marriages of parents of children with
other chronic conditions.

In response to a direct question con-
cerning the effect of the child's illness

on the husband-wife relationship, 25 per
cent of the mothers of peptic ulcer pa-
tients, compared to only 7 per cent of
the mothers of children with other con-
ditions, indicated that their marital re-
lationship had deteriorated. This sug-
gests an instability that existed prior to
the child's illness.

In 18 of the 28 children there was a
history of peptic ulcer in the family,
nine on the father's side, five on the
mother's side, and four on both sides.
In 10 of these 18 families, either the
mother or father or both had ulcers, and
in eight of the 10 cases, the father had
peptic ulcer. Although the familial pat-
tern of peptic ulcer has been well docu-
mented among cases over 18 years of
age, our findings indicate that the same
patterns exist throughout childhood.1' 12
These figures on familial history, al-
though of interest, shed no light on the
relative importance of environmental
and genetic factors.

Summary
The incidence of peptic ulcer has been

determined by an extensive case-find-
ing effort primarily conducted among
hospitals and specialist-physician rec-
ords. Most of the cases were obtained
from the records of the 22 hospitals
serving the children of Erie County. Six
of the cases had never been hospitalized.
The incidence rates presented are, if
anything, an under enumeration of the
cases ever brought to medical attention,
since the study did not permit a sur-
vey of the private office records of gen-
eral practitioners. Nevertheless, a clear
picture emerges of a condition which, in
the past, had been thought to be rela-
tively rare and is now diagnosed with
increasing frequency. Whether this in-
crease reflects greater awareness of the
entity as a childhood condition, or a
real increase in its occurrence or a
combination of both, remains unan-
swered.

There has been some speculation that
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the increased stress on children in mod-
ern urban society may be a factor in
the increasing occurrence of peptic ul-
cer. Certain of our findings seem to sup-
port that hypothesis. The sharp increase
among teenagers, particularly boys, the
apparent higher risk of the highest so-
cioeconomic strata, the greater number
of mixed marriages among the parents
of peptic ulcer cases, the remarkably
high proportion of parents of peptic
ulcer cases who, themselves, had the
same condition, and the evidence of
marital discord distinguish childhood
peptic ulcer from the many other long-
term childhood conditions.
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