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SYNOPSIS ...............................

A study was undertaken to examine nutrition sur-
veillance activities and their usefulness in managing
programs of nutrition intervention. Questionnaires

were returned by 24 of 26 directors of nutrition
units in State or metropolitan health departments
participating in 1981 in the coordinated nutrition
surveillance system of the Centers for Disease Con-
trol, which monitors high risk pediatric patients and
pregnant women.

The mean years of experience in surveillance ac-
tivities among the agencies was 4. Only 25 percent
of the responding departments reported a self-suffi-
cient computerized surveillance system. Personnel
most involved in the coordinating, analyzing, and in-
terpreting of the data were nutritionists who spent
an average of 17 hours per month.

Major uses of surveillance data reported for pur-
poses of the nutrition programs were to (a) identify
collection sites with problems such as errors in mea-
suring heights and weights and hematocrits warrant-
ing checks for quality control, (b) define the extent
of nutrition-related disorders in the target popula-
tions, (c) provide objective local data to assist in
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decision-making and program planning, (d) enhance
followup of specific clients, and (e) provide feed-
back to clinic staffs about the quality and relative
impact of their services.

The survey results yielded evidence that nutrition
surveillance activities have important consequences
for the planning, implementation, and evaluation of
programs of nutritional intervention.

NUTRITION SURVEILLANCE in the last decade has
emerged as an integral tool in planning, implement-
ing, and evaluating nutrition and health programs.
In 1973, the Centers for Disease Control's (CDC)
Nutrition Activity assisted five States to initiate sur-
veillance systems. By 1981, surveillance coverage
had expanded to 26 States and 2 metropolitan areas.
The goal of nationwide surveillance was a joint pro-
posal of the U.S. Departments of Agriculture and
Health, Education, and Welfare ("Proposal: a Com-
prehensive Nutritional Status Monitoring System," a
document submitted to Congress in March 1978).
The differences between nutrition surveys and

nutrition surveillance are worth clarification. Nu-
trition surveys, such as cycles I and II of the Na-
tional Health and Nutrition Examination Survey
(NHANES) carried out by the National Center for
Health Statistics, provide comprehensive informa-
tion on the nutritional status of the total U.S. popu-
lation and data on which to establish normative
reference values such as growth charts. Nutrition
surveillance, in contrast, is a continuous, relatively
inexpensive system that uses convenience sampling
in local health facilities to monitor key indicators of
the nutritional status of low-income persons and
groups via rapid data collection, tabulation, and re-
porting. Thus, in surveillance, selected indicators of
nutritional problems, such as birth weights, weights,
heights (statures or lengths), hemoglobin (or he-
matocrit) values, and serum cholesterol levels of
local populations are monitored so that changes in
prevalance of abnormal values can be detected early
and appropriate action taken. Linking these activities
to the screening and followup components of WIC
(Women, Infants, and Children), EPSDT (Early
and Periodic Screening, Diagnosis, and Treatment),
MIC (Maternal and Infant Care), and other pro-
grams in turn can provide a basis for planning and
for determining the quality and impact of services.

Although there is a growing body of literature
concerning the objectives, development, and selected
findings of nutrition surveillance, there has been to
date no formal assessment of the users of surveil-
lance data in U.S. health departments. The purpose
of this paper is to report on a survey of all State
and metropolitan health department nutrition units

with continuing surveillance activities. The survey
questions were aimed at examining the usefulness
of surveillance in managing nutrition intervention
programs. For a full review of the history and addi-
tional specifics about nutritional surveillance, the
reader may consult a WHO technical report (1) and
papers by Nichaman and Lane (2) and Robbins
(3).

Methods

Questionnaires were mailed to directors of nutri-
tion units in 24 State and 2 metropolitan health de-
partments participating in CDC's coordinated nutri-
tion surveillance system, which monitors high risk
pediatric populations and pregnant women.

(Two other States began participation in the sys-
tems in 1981, but they lacked sufficient experience
to respond.)
The questionnaire items addressed the following

information:

* years of participation in CDC's nutrition surveil-
lance system;
* whether data are tabulated by State computation
units or by CDC;
* type of professionals (and hours spent per month)
to coordinate, analyze, and interpret the surveillance
data;
* to what extent the data have served a purpose in
fulfilling each of eight objectives;
* what barriers have impeded efforts to make as ac-
curate as possible nutrition screening measurements
collected in local health department clinics; and
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* perceived strengths and limitations attributable to
nutrition surveillance in the monitoring of partici-
pants and the management and evaluation of pro-
grams.

Questionnaires were returned completed, reflect-
ing a response rate of 92 percent, by the following
22 States and 2 metropolitan counties:

Alabama, Jefferson County
Arizona
California
Colorado
Florida
Idaho
Illinois
Indiana
Kentucky
Louisiana
Maine
Michigan

Minnesota, Ramsey County
Missouri
Montana
Nevada
North Carolina
Ohio
Oregon
Rhode Island
Tennessee
Vermont
Washington
Wisconsin

We assume, on the basis of this response, that the
results reflect a fairly accurate representation of the
status of nutrition surveillance activities in the
United States in 1981.

Results

We report the survey findings according to the
categories of information listed previously.

Years. The average number of years of surveillance
experience was 3.9. The range was from a minimum
of 2 months to a maximum of 9 years.

Computerization. Nutrition surveillance systems in
State and metropolitan units optimally should be
operated at a level of self-sufficiency (that is, the
computer operations are health-department facili-
tated, using CDC's software). Only 25 percent of the
departments, however, reported that data were tabu-
lated by their State's computation center; 58 percent
relied on CDC for this assistance; and the remainder,
17 percent, reported using a combination of both
systems (for example, CDC furnishes both quarterly
and annual reports but not monthly ones). Reliance
on CDC for computer assistance was prompted most
commonly by lack of funds (50 percent), followed by
lack of necessary assistance from the State computer
system (28 percent), lack of such a priority in the
nutrition plan (22 percent), and lack of time or nu-
trition personnel (17 percent).

Personnel. Person-hours per month spent in coordi-
nating, analyzing, and interpreting surveillance data
at the State or metropolitan level are presented in

table 1. Nutritionists spent by far the most time-
an average of 16.6 hours per month-coordinating
the flow of surveillance data. Clerks, who record
data, visually edit collection forms, xerox, and mail
forms, spent an average 8.5 hours per month. Time
spent by others-statisticians, computer analysts,
paraprofessionals, and administrators- accounted
for less than 10 percent of their total hours on the
job.

The ranges of time spent by the different person-
nel reveal a distinct organizational pattern in the
supervision or coordination of surveillance activities.
In the majority of departments, a nutritionist or an
administrator has, as a major job responsibility, the
coordination of the surveillance system. This ar-
rangement was readily apparent in 13 departments
in which a nutritionist or an administrator spent at
least 10 hours each month in surveillance activities.

In three departments, a full-time person spent at
least 120 hours per month in surveillance activities.
In the remainder of the responding agencies, rather
than differing in organizational structure, generally
there were far fewer total person-hours spent in sur-
veillance; nine reported spending less than 20 hours
per month.

Meeting intended objectives. The extent to which
surveillance is a useful tool in meeting its intended
objectives (1,2) was assessed using Likert scale
items, one for each objective. A response of 1 indi-
cates that surveillance is not at all useful in accom-
plishing the objective; a 4 indicates that it is ex-
tremely useful. The means for eight objectives are
given in table 2.

Accurate data. Providing a me-ans to detect quality
control problems is reportedly the most useful pur-
pose of surveillance. To explore the health depart-
ment's views on the effectiveness of the surveillance,

Table 1. Staff positions and person-hours spent per month
coordinating nutrition surveillance activities in 24 State and

metropolitan health departments

Number per Hours per
department month

Position Average Range Average Range

Nutritionists ......... 1.5 0-5 16.6 0-99
Clerks ............. 0.25 0-3 8.5 0-32
Statisticians ......... 0.4 0-1 4.6 0-40
Computer technicians. 0.5 0-2 4.3 0-25
Paraprofessionals .... 0.25 0-5 4.3 0-99
Administrators ....... 0.6 0-9 1.9 0-20
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the agencies were asked, "What barriers, if any, have
impeded efforts to enhance nutrition screening mea-
surements in local health clinics?"
The most common responses were lack of per-

sonnel or time (79 percent), lack of motivation or
resistance by district or regional personnel (21 per-
cent), lack of a training manual and materials on the
proper way to do nutrition screening measurements
such as weights or heights (21 percent), lack of
support by other programs or State legislators (21

percent), and lack of funds to buy proper equipment
(12 percent).

Strengths and limitations. Participants were asked to
describe in open-ended fashion major strengths and
limitations of nutrition surveillance according to
their experience in monitoring clients and in the
management and evaluation of programs. Table 3
lists these attributes as reported by 23 participants
in State and county agencies.

Table 2. Reported usefulness of nutrition surveillance system in meeting intended objectives

Objective Number Average rating'

To identify "problem collection" sites in which measurement errors warrant checks in
quality control ............................................................ 24 3.1

To define the extent of nutrition-related problems in target populations .... ........... 24 3.0
To provide information on local situations for appropriate identification of target groups

for program planning ............ .......................................... 24 2.7
To provide a basis for monitoring individuals in need of followup or treatment .... ..... 23 2.5
To demonstrate the effectiveness of a nutritional status data-flow system which can be

applied to other at-risk populations (such as school) ...........................22 2.5
To determine effectiveness of nutrition intervention programs by assessing changes in

nutritional status of groups and individuals over time ...........................22 2.4
To obtain data on which to base priorities for allocating funds and personnel .... ...... 24 2.4
To provide a research base for investigating relationships between nutritional status and

health or disease ......................................................... 22 2.1

Rating of 4 extremely useful; 1 not at all useful.

Table 3. Strengths and limitations of nutrition surveillance in public health as perceived by 23 participants in the nutrition
surveillance survey, 1981

Number of times
Characteristic reported Percent

Strengths
Identifies at-risk populations for geographic comparisons over time ..... .............. 14 61
Improves the quality of nutrition screening ........................................ 14 61
Enhances individual followup ........... ........................................ 10 44
Provides feedback to clinics about the quality of service ............ . ................ 10 44
Provides a data base with which to base priority decisions concerning personnel, re-

sources, and program emphasis ............................................ 8 35
Makes program planning feasible with objective health outcome data ..... ............ 7 30
Increases awareness of nutrition-related problems by health professionals .... ......... 4 17
Provides objective data with which to write grants ................................. 4 17
Serves as a communication tool with Federal, legislative, consumer-advocate, and other

groups . .................................................................. 3 13
Helps coordinate management information systems ................................ 1 4

Limitations
Lengthy turn-around time of data ......... ....................................... 9 38
Lack of linked data on individuals ......... ...................................... 8 35
Lack of guidance for use of data by health staff ................................... 7 30
Lack of appropriate knowledge, attitudes, and training of personnel ..... ............. 6 26
Involves additional paperwork to record data ..................................... 4 17
Questionable accuracy of data .......... ........................................ 3 13
Data often require manual consolidation from computer printouts ..... ............... 2 9
Lack of local agency acceptance of surveillance as a useful tool ..... ................ 2 9
Too limited in scope to provide meaningful data .................................. 2 9
Too much data ................................................................ 1 4
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Some of the strengths listed were reiterations of
the uses discussed previously by several respondents.
For example, the major strengths cited by more than
half were identifying at-risk populations for geo-
graphic comparisons over time and improving the
quality of nutrition screening measurements. Other
strengths attributed by 30 to 50 percent of partici-
pants were enhancing individual followup, providing
feedback to clinics about the quality of services, and
providing objective data with which to base decision
making and planning. Other strengths mentioned by
less than 20 percent of respondents were increasing
awareness of nutrition-related problems by health
professionals, providing data for grant-writing pur-
poses, serving as a communication tool with various
groups, and helping to coordinate management in-
formation systems.
The major limitations listed by 30 percent or more

of those surveyed were the lengthy turn-around time
(the length of time before the analysis of the infor-
mation reaches the data collectors), the lack of
linked data on individual persons, and the lack of
guidance in the use of the data by health staff. Lack
of appropriate knowledge, attitudes, and training of
personnel, the additional paperwork required, and
questionable validity and reliability of the data were
mentioned as weaknesses by 10 to 29 percent of the
respondents. Other limitations cited were the need
to consolidate manually data from printouts, lack of
local agencies' acceptance of surveillance as a useful
tool, data too limited in scope to provide meaningful
information, and too much data.

Discussion

Nutrition surveillance will be widely accepted by
health providers as a useful tool in program manage-
ment only when more people become attuned to its
history, purposes, strengths, limitations, and to the
major advances made in the last few years in this
field. The fact that three departments have assigned
a full-time position to supervision of surveillance
illustrates its potential importance and usefulness.

Interestingly, nutrition surveillance is perceived as
being most useful in identifying sites with problems
in collecting data in terms of measuring and record-
ing weights, heights, and hemoglobin and hematocrit
values. Since accurate information is the foundation
of nutrition surveillance, personnel trained in public
health nutrition need to learn methods for quality
control. For instance, it becomes imperative to rule
out errors in measuring recumbent length of infants
or stature of children when a clinic reports an ab-

normally high prevalence rate of low height-for-age
or high weight-for-height measurements. When a
clinic reports a prevalence rate of low weight-for-
height children that is greater than 5 percent, mea-
surement error should also be ruled out. Surveillance
reports, now made available with CDC's software,
rank clinics by prevalences (high to low) for selected
nutrition problems and percentage of probable er-
rors. Probable errors are values (for example, of
height-for-age) that approximate at or below the 1st
percentile or at or above the 99th percentile (± 3
Z-scores). These reports can serve as extremely use-
ful tools in identifying collection sites with potential
problems.

Orientation of new personnel and workshops in
skills development provide opportunities to demon-
strate proper equipment, weighing and measuring
techniques, plotting of growth charts, and use of
data in program management (4). In 1981, the
Bureau of Community Health Services of the Health
Services Administration and the Division of Nutri-
tion of the Centers for Disease Control co-sponsored
regional workshops on the nutritional assessment of
physical growth for nutrition, nursing, and other
medical personnel in the States. Several training aids
are available in these subject areas, including man-
uals for nutrition screening and followup (5), audio-
visuals (6-10), a manual for supervisory staff (11),
a standardized procedure for evaluating the impact
of training (12), and "Growth Chart Guidelines"
(13). Relatively inexpensive and acceptable recum-
bent length and stature measuring devices have made
it possible for many States to furnish all or a majority
of their clinics with proper equipment (14).

Barriers that impede quality control efforts are
several. Foremost are lack of time or personnel and
lack of motivation by local clinic staffs. These re-
sponses reflect the need to emphasize the importance
of accuracy in nutrition screening. In 1975, the CDC
Nutrition Activity staff conducted a survey of 31
people involved in the weighing and measuring of
children in a health department (2). More than 80
percent reported that accuracy of measurement was
not checked in their clinics, and more than half of
these persons reported that they never discussed
with their supervisors the accuracy of their weighing
and measuring. Local clinic staffs' increased aware-
ness that others are concerned and interested in the
measurements that they take may help to improve
the quality of their measurements. Suggesting for
example, that a measuring error of an inch can
change a child's ranking from the 10th to below the
5th percentile for length-for-age demonstrates the
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importance of accuracy in making a proper evalua-
tion of a nutritional status indicator.

In defining the extent of common nutrition dis-
orders in target populations, surveillance reports can
provide useful information. For example, time-series
data can be made available on the frequency of low
birth weight infants born to mothers with respect to
mother's age, or on the prevalence of anemia by age
in blacks, whites, Hispanics, and Orientals, for every
clinic, county, and region in a State. These data, in
turn, are helpful in writing measurable planning
objectives for nutrition programs.

Another adjunct to the CDC-based surveillance
system provides a basis for monitoring persons in
need of followup. This task is accomplished by list-
ing infants and children who have one or more mea-
surement values below or above preselected cutoff
points. When the list is returned to clinic personnel,
the information can be used to assure that all those
persons needing followup have been appropriately
managed or referred. Another purpose of this system
is to demonstrate the effectiveness of a data-flow
system. There has been interest recently in applying
the techniques used with pregnant women and chil-
dren to other at-risk groups such as the elderly.
The use of a surveillance system in estimating the

health effects of nutrition intervention has both ad-
vantages and disadvantages (15). Evaluation by use
of existing data is inexpensive and effectively con-
solidates both cross-sectional and longitudinal infor-
mation on key nutritional indicators of the at-risk
population. However, this assessment may be accom-
plished at the expense of uniform reliability of the
data, because standard procedures are not always
used to collect them. Another limitation is lack of
a suitable comparison group, which precludes draw-

ing conclusions that the changes observed are solely
the result of the intervention. Regression toward the
mean, the phenomenon of an extreme indicator value
showing inadequate nutritional status on an initial
screen and improvement on subsequent measurement
without an actual improvement in nutriture, must
also be considered. Not accounting for regression
toward the mean can drastically overestimate the
program's effects in an evaluation. It is potentially
controlled for, however, in the data analysis (16).
As the respondents reported, lack of routine linking
of data on one person over successive visits has ham-
pered the effectiveness of surveillance as an evalua-
tion tool. The CDC has recently made great progress
in this area by making retrospective analysis of data
in this manner possible for several States (17).
Owen and White used surveillance data to make

decisions about the allocation of funds and personnel
(18). Before surveillance was initiated in Arizona,
Mexican-Americans were thought to have major
nutritional problems of underweight and growth re-
tardation. A closer look at first-year surveillance
data revealed a much greater than expected preva-
lence of overweight and hypercholesterolemia. These
findings warranted a reexamination of their earlier
assumptions. Surveillance data on southeast Asian
refugees in California and Washington have more
recently helped to influence the public health priori-
ties relating to the nutritional care of this population
at extremely high risk (19).

Providing a data base for research is regarded by
participants as the least useful purpose of surveil-
lance information. Although health departments can,
for reasons of lack of time and personnel, under-
standably find limited use for data pertinent only to
research, others have demonstrated their worth in
investigations of growth trends among children of
various ethnic groups (20) and in studying the sensi-
tivity and specificity of hematocrit in relation to
hemoglobin values (21). Users of surveillance data
for research must be careful to apply stringent edit-
ing procedures to eliminate improbable values at-
tributable to errors of measurement or recording.
The strengths identified by the survey participants

demonstrate a great deal of support for surveillance
in many facets of nutrition program management.
For instance, using surveillance information to en-
hance awareness or communicate with key advocacy
groups and significant persons can be a valuable
strategy in endeavors such as lobbying for program
support.
The limitations that the participants identified, on

the other hand, reflect various areas in which sur-
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veillance systems can be improved. Guidance for
health staff in the use of nutrition data will be
simpler when a training manual for users is issued
by CDC or a State or metropolitan unit. Major bar-
riers to the optimal use of a surveillance system in
the administration of programs are lack of knowl-
edge about these systems, lack of favorable attitudes
toward them, and lack of training for staff members.
However, nutrition surveillance is being taught in
undergraduate and graduate level classrooms as a
part of courses in health planning and community
assessment as well as in public health nutrition
courses; the knowledge base among health workers
should therefore be broadened.
The new periodic reports of CDC should reduce

the users' concerns of having too much data by
limiting reports to quarterly and annual issuances
(formerly they were also issued monthly). They
should also reduce both the need to consolidate the
data manually and the lengthy turnaround time
between collection and final analysis. These advan-
tages will be especially appreciated when States gain
the flexibility to carry out their own data analyses
and generation of reports.

Orienting the health department staff through
carefully supervised hands-on experience can result
in many benefits. For instance, setting planning
objectives, such as reducing the frequency of low
birth weight infants or anemia in young children,
may help to unify the health team while maximizing
use of the data.
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