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I A better understanding of health issues through 
population-based surveillance 
Why surveys? 
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Surveillance systems are the best way to monitor health and 

establish norms in free-living populations 1,2. They provide 

estimates o f  the health o f  a population by collecting data on 

a wide range of  variables known to be associated with public 

health issues o f  people from the target population 3, 6-7 

Epidemiological studies (case-control studies, clinical trials, 

etc.) cannot provide the same information because they are 

designed to study specific health problems and must select 

participants accordingly. Other large cohort studies provide 

valuable data but they use volunteer participants, like the 

Baltimore Longitudinal Study of  Aging, or non-repre- 

sentative samples o f  the general population, like the Harvard 

Nurses Study. A survey may be a single cross-sectional col- 

lection o f  data assessing a single point in time but in order to 

detect trends and changes in response to intentional or in- 

advertent interventions, a longitudinal surveillance system is 

required 8,9. Using data from the National Health and Nutri- 

tion Examination Survey (NHA NE S  I) and the N H A N E S  I 

follow-up survey, Ford, 2001, found an inverse association 

between dietary supplement use and adult onset diabetes 

(hazard rate = 0.76, CI0.63-0.93). 21% o f  the diabetics 

(people diagnosed with diabetes over the 20 years from base- 

line) took supplements compared to 33 % use by the non- 
diabetics 1~ 

The utility of surveillance systems 
Of great importance to local, regional and national service 

providers is the use o f  survey data to identify major health 

problems and the sub-groups at greatest risk &~1,~2. From this 

information, remedial interventions and educational pro- 

grams can be implemented in a timely fashion 13. In the late 

1980s, public CVD interventions were based on the results 
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of  comparisons o f  risk factors found in N H A N E S  II, the 

1977-1978 USDA Food Consumption Survey and the 

Framingham Offspring-Spouse survey. The major preven- 

tion strategies were to reduce the rates o f  obesity, decrease 

the intake o f  total fat, increase the intake o f  complex carbo- 

hydrate, and lower sodium intakes, particularly in meM ~ 

The National Women and lnfants Feeding Program (WIC) 

is a remedial a program where cut-off points for participa- 

tion was derived from population norms. 

The large pool o f  data collected in Surveys also provide a 

wealth o f  information for public health research. Longitudi- 

nal data is badly needed to distinguish between age related 

and age specific events in aging cohorts. Surveys also 

provide readily available data sets to examine emerging 

new health issues and pilot data for more specific studies. 

I f  the sample is large enough, surveys can support nested 

case-control studies 14 on a myriad number o f  topics. 

Methodological issues 
Sampling is key to the value and usefulness o f  a surveillance 

system. A simple random sample o f  a population decreases 

the ability o f  the survey to allow examination of  smaller 

groups o f  people or groups living in sparsely populated 

regions that are unlikely to be selected in sampling frames 

that favour large metropolitan areas 5,15,16. To be truly 

representative, sampling must be based on local areas and 

when sub-groups, including the oldest old, minorities and 

low socio-economic groups, are small, they must be over- 
sampled 5,8,15. In recent years it has become apparent that 

health care delivery, attitudes towards public health initia- 

tives, and disease rates are different between rural and urban 
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areas. In rural areas, d&tances to medical providers and 

emergency services are on average double those found in 

urban areas. Rural residents rely to a greater extent on non- 

physician health care delivery mainly by physician's 

assistants and nurse practitioners. Inclusion of  rural popula- 

tions, especially from sparsely populated areas, would 

provide indicators for more equitable provider services and 

distribution of  Medicaid funds I7. 

Quest ionna i res  

Questionnaires, the backbone of  surveillance systems, must 

be carefully designed to reflect the true estimates o f  the 

survey variables and standardised to allow direct com- 

parisons among the survey groups 18,t9. They must be up- 

dated as the populations and variables change 9. Developing 

a validated core set o f  questions is mandatory, with some 

additional questions to address issues specific to each sub- 

population 5,20-22. The core questions should include health 

outcomes found in the population and variables related to 

them including demographics, occupation, lifestyle, diet 

and supplement use 23, drug history, social support systems, 

environmental factors, gender issues (menopause, osteo- 

porosis, breast cancer, reproduction, etc.) access to health 

providers, satisfaction with services s, self estimates of  health 

status, and markers o f  mental health 17,24-26. Obesity is a 

major public health problem but measuring or asking height 

and weight is not enough to understand the determinants o f  

the problem s. Physical activity, diet history, health problems, 

attitudes towards exercise, occupation, social support sys- 

tems, marital status, and income are all important variables 

to be assessed. Questionnaires must also be modified for 

ethnic groups to ensure that their questions are relevant to 

the participants and that the answers address the true intent 

of  the question 27'28. The Activities o f  Daily Living (ADLs) 

and the Indicators o f  Activities o f  Daily Living (IADLs) are 

commonly used as estimates o f  functional status in older 

people 29. In developing a health and nutrition questionnaire 

for use with elderly Navajos living in remote areas o f  the 

Navajo Nation, we found that many of  the A D L / I A D L  

items had no meaning in this population. The question on 

the ability to climb stairs is inappropriate in an environment 

where people live in Hogans or trailer homes. Obviously 

questions about the ability to use public transportation are 

also irrelevant. This shows the importance of  developing and 

validating questionnaires in the target population. 

T h e  f u t u r e  o f  s u r v e y s ?  

Despite the great utility o f  surveys and the information they 

provide, which is obtained in no other way, it is very difficult 

to obtain sustained funding for population-based health 

surveillance. The National Institutes of  Health (NIH) are 

reluctant to fund projects that are not hypothesis driven and 

do not address specific health outcomes even though state 

or regional surveys, using standardised methodology, could 

increase the scope of  the large National surveys. Even 

N H A N E S  and the USDA Continuing Survey of  Food 

Intakes by Individuals (CSFll) have difficulty in getting 

sufficient congressional funding for each subsequent round 

of  data collection 5. This lack o f  support is ironic since the 

National Nutrition Monitoring System, the DHHS Healthy 

People series; the Food and Drug Administration and others 

depend heavily on these surveys to document progress 

toward their goals s,3~ The N H A N E S  and the CSFII are 

being combined this year and they will become a continuous 

longitudinal National surveillance system 29 This is good 

news but more surveillance o f  neglected sub-populations is 

sorely needed 3~ 

A n n  W. S o r e n s o n  

I References 

Scott KM, Tobias MI, Sarfati D, Hastett Ss 
SF-36 health survey reliability, validity and 
norms for New Zealand. Aust N Z J Public 
Health 1999; 23: 401-6. http://www.ncbi.nlm. 
nih.gov.80/entrez/que..db=PubMed&list_uids 
=10462864&dopt (July 2001). 

Ballard-Barbash R. Designing surveillance 
systems to address emerging issues in diet 
and health. J Nutr 2001; 131: 437-39. 

Atobelli E, Chiarelli F, Valenti M, Verrotti A, 
Turaini S, Di Orio F. Incidence of insulin- 

Soz.- Pr~ventivmed. 46 (2001) 347-354 
�9 Birkh~user Verlag, Basel, 2001 

dependant diabetes mellitus (0-14 years) 
in the Abruzzo Region, Italy, 1990-1995: 
results from a population-based register. 
J Pediatr Endocrinol Metab 1998; 11: 
555-62. 

National Center for Health Statistics. Na- 
tional Health and Nutrition Examination 
Survey. US Dept. of Health and Human 
Services, Center for Disease Control, 
Division of Data Services, Hyattsville, MD. 
http:l/www'cdc'g~176176 
s/history.htm (17.03.2000). 

Conceptual and methodologic bases of the 
National Health Survey II, Mexico, 1994. 

Conceptual Coordinating and Designing 
Group of ENSA-II. Salud. Publica Mex 
1998; 40: 76-85. http://www.ncbi.nlm.nih. 
gov.g0/ent rez/que..db=PubMed&list_uids= 
9567660&dopt (July 2001). 

Roos NP, Black C, Roos LL, et al. Manag- 
ing health services: how administrative data 
and population-based analysis can focus the 
agenda. Health Serv Manage Res 1998; 
11: 49-67. 

Dobson A, Porteous Jr, McElduff P, 
Alexander H. Dietary trends: estimates 
from food supply and survey data. Eur J 
Clin Nutr 1997; 51: 293-8. 



Sorenson AW Ed i to r ia l  I Editorial 351 

A better understanding of  health issues 

Ford ES. Vitamin supplement use and 

Diabetes Mellitus incidence among adults in 

the United States. Am J Epidemio12001; 
153: 892-7. 

Sundquist J, Winkleby MA. Cardiovascular 
risk factors in Mexican American adults: 
a trans-cultural analysis of NHANES III, 
1988-1994. Am J Public Health 1999; 

89: 723-30. 

10 Posner BM, Cupples LA, Franz MM, 
Gagnon DR. Diet and heart disease risk 
factors in adult American women: the 

Framingham Offspring-Spouse nutrition 
studies. Int J Epidemiol 1993; 22:1014-25. 

11 Barratt J. Diet-related knowledge, beliefs 

and actions of health professionals com- 
pared with the general population: an inves- 
figation in a community Trust. J Hum Nutr 

Diet 2001; 14: 25-32. 

12 Sorlie PD, Backlund E, Keller JB. US mor- 
tality by economic, demographic, and social 

characteristics: the national Longitudinal 
Mortality Study. Am J Public Health 1995; 

85: 949-56. 

13 Morabia A, Sorenson AW, Kumanyika SK, 
Abby H, Cohen BH, Chee E. Vitamin A, cig- 
arette smoking and airway obstruction. Am 
Rev Respir Dis 1990; 140:1312-6. 

14 ,fanes GR, Blackman DK, Bolen JC, et al. 
Surveillance for use of preventive health- 
care services by older adults, 1995-1997. 
MMWR Mor Mortal Wkly Rep 1999; 

48: 51~88. 

15 Edelman MA, Menz BL. Selected com- 
parisons and implications of a national rural 
and urban survey on health care access, 
demographics, and policy issues. J Rural 
Health 1996; 12: 197-205. 

16 

17 

18 

19 

20 

21 

22 

23 

Shapiro MF, Berk ML, Berry SH, et al. 

National probability samples in studies of 

low-prevalence diseases. Part I: Perspectives 
and lessons from HIV cost and services 
utilization study. Health Serv Res 1999; 
34." 951-68. 

Holtzman D, Powell-Griner E, Bolen JC, 
Rhodes L. State- and sex-specific prevalence 

of selected characteristics - Behavioral 
Risk Factor Surveillance System, 1996 and 
1997. MMWR Mot Mortal Wkly Rep 2000; 
49:1-39. 

Rabiner D J, Konrad TR, DeFries GH, et al. 
Metropolitan verses nonmetropolitan dif- 
ferences in functional status and self-care 
practice: findings from a national sample of 

community-dwelling older adults. J Rural 
Health 1997; 13: 14-28. 

Studnicki J, Luther SL, Kromrey J, Myers B. 
A minimum data set and empirical model 
for population health status assessment. Am 
J Prev Med 2000; 20." 40-9. 

Vargas CM, Burt VL, Gillum RF, Pamuk 
ER. Validity of self-reported hypertension in 

the National Health and Nutrition Examina- 
tion Survey III, 1988-1991. Prey Med 1997; 

26: 678-85. 

Bates C J, Prentice A, Cole TJ, et al. 
Micronutrients: highlights and research chal- 
lenges from the 1994-5 National diet and 

Nutrition Survey of People aged 65 years 
and over. Br J Nutr 1999; 82: 7-15. 

Sexton K, Callahan MA, Bryan EF, Saint 
CG, Wood WP. Informed decisions about 
protecting and promoting pun ic  health: 
rational for a National Human Exposure 
Assessment survey. J Expo Anal Environ 

Epidemiol 1995; 5: 233-56. 

Hennessy, CH, Moriarty DG, Zack MM, 
Scherr PA, Brackbill R. Measuring health- 
related quality of life for public health 
surveillance. Public Health Rep 1994; 109." 
665-72. 

24 

25 

26 

27 

28 

29 

30 

Cooper GS, Baird DD, Darden FR. 
Measures of menopausal status in relation to 

demographic, reproductive, and behavioral 
characteristics in a population-based study 
of women aged 35-49 years. Am J Epi- 
demio12001; 153:1159-65. 

Nyamwaya D, Nordberg E, Oduol E. Socio- 
cultural information In support of local 
health planning: conclusion from a survey in 
rural Kenya. Int J Health Plann Manage 
1998; 13: 2745.  http://www.ncbi.nlm.gov:80/ 
entrez/que...b=PubMed&list_unids=1017858 
2&dopt (July 2001). 

Warneke RB, Johnson TP, Chavez N, et al. 
Improving question wording in surveys 
of culturally diverse populations. Ann Epi- 
demiol 1997; 7: 334-42. 

Kempen GI, Meyers AM, Powell LE. 
Hierarchical structure in ADL and IADL: 
analytical assumptions and applications for 
clinicians and researchers. J Clin Epidemol 
1995; 48: 1299-305. 

Briefel RR. Assessment of the US diet in 
national nutrition surveys: national collabo- 

rative efforts and NHANES. Am J Clin 
Nutr 1994; 59." 164S-167S. 

National Center for Health Statistics. 
Current NHANES on into the 21 ~t Century. 

National Health and Nutrition Examination 
Survey. US Dept. of Health and Human 
Services, Center for disease Control, Divi- 
sion of Data Services, Hyattsville, MD. 
http://www.cdc.gov/nchs/about/major/nhanes 
/current.htm (6.12.2000). 

Rosen M. Epidemiological measures in plan- 
ning: observations from Sweden. Int J 
Health Plann Manage 1988; 3:111-26. 
http:Hwww.ncbi.nlm.gov:80/entrez/que...b= 
PubMed &list_unids=10302764&dopt (July 

2001). 

Soz.- Pr~ventivrned. 46 (2001) 347-354 
�9 Birkh~user Verlag, Basel, 2001 


